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das niemals Urheberrechten unterlag oder bei dem die Schutzfrist des Urheberrechts abgelaufen ist. Ob ein Buch öffentlich zugänglich ist, kann 
von Land zu Land unterschiedlich sein. Öffentlich zugängliche Bücher sind unser Tor zur Vergangenheit und stellen ein geschichtliches, kulturelles 
und wissenschaftliches Vermögen dar, das häufig nur schwierig zu entdecken ist. 


Gebrauchsspuren, Anmerkungen und andere Randbemerkungen, die im Originalband enthalten sind, finden sich auch in dieser Datei — eine Erin- 
nerung an die lange Reise, die das Buch vom Verleger zu einer Bibliothek und weiter zu Ihnen hinter sich gebracht hat. 


Nutzungsrichtlinien 
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Arbeit kostspielig. Um diese Ressource weiterhin zur Verfügung stellen zu können, haben wir Schritte unternommen, um den Missbrauch durch 
kommerzielle Parteien zu verhindern. Dazu gehören technische Einschränkungen für automatisierte Abfragen. 


Wir bitten Sie um Einhaltung folgender Richtlinien: 


+ Nutzung der Dateien zu nichtkommerziellen Zwecken Wir haben Google Buchsuche für Endanwender konzipiert und möchten, dass Sie diese 
Dateien nur für persönliche, nichtkommerzielle Zwecke verwenden. 
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nützlich ist, wenden Sie sich bitte an uns. Wir fördern die Nutzung des öffentlich zugänglichen Materials für diese Zwecke und können Ihnen 
unter Umständen helfen. 


+ Beibehaltung von Google-Markenelementen Das "Wasserzeichen" von Google, das Sie in jeder Datei finden, ist wichtig zur Information über 
dieses Projekt und hilft den Anwendern weiteres Material über Google Buchsuche zu finden. Bitte entfernen Sie das Wasserzeichen nicht. 


+ Bewegen Sie sich innerhalb der Legalität Unabhängig von Ihrem Verwendungszweck müssen Sie sich Ihrer Verantwortung bewusst sein, 
sicherzustellen, dass Ihre Nutzung legal ist. Gehen Sie nicht davon aus, dass ein Buch, das nach unserem Dafürhalten für Nutzer in den USA 
öffentlich zugänglich ist, auch für Nutzer in anderen Ländern öffentlich zugänglich ist. Ob ein Buch noch dem Urheberrecht unterliegt, ist 
von Land zu Land verschieden. Wir können keine Beratung leisten, ob eine bestimmte Nutzung eines bestimmten Buches gesetzlich zulässig 
ist. Gehen Sie nicht davon aus, dass das Erscheinen eines Buchs in Google Buchsuche bedeutet, dass es in jeder Form und überall auf der 
Welt verwendet werden kann. Eine Urheberrechtsverletzung kann schwerwiegende Folgen haben. 


Über Google Buchsuche 


Das Ziel von Google besteht darin, die weltweiten Informationen zu organisieren und allgemein nutzbar und zugänglich zu machen. Google 
Buchsuche hilft Lesern dabei, die Bücher dieser Welt zu entdecken, und unterstützt Autoren und Verleger dabei, neue Zielgruppen zu erreichen. 


Den gesamten Buchtext können Sie im Internet unter|ht tp ://books .google .com durchsuchen. 


This is a reproduction of a library book that was digitized 
by Google as part of an ongoing effort to preserve the 
information in books and make it universally accessible. 
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Broadway, New York, Which Is Now Dark on Thursday and Sunday Nights. 


the effects of the war on the electrical industry portant phase of the “lightless” night order is the 

can be visualized from the above view which moral effect it is having in emphasizing the seriousness 
shows a section of Broadway, New York, in all of its of the situation confronting this country and in en- 
glory. This famous thoroughfare, which is one of the couraging economy. In this commendable cause, the 
show places of the world, is famed for its sign and utility companies are willingly co-operating. 
decorative lighting. The Federal Fuel Administrator In the reviews which follow, an effort has been 
plays no favorites, however, and on Thursday and made to summarize the real effects of the war on the 
Sunday nights of every week Broadway, too, is shorn industry and to point out what lessons must be learned 
of its glory. The reader can easily imagine how the from the experiences of 1917. 
above scene would appear if all the signs were dark- Attention is particularly called to the statistics on 
ened. page 17 which give the estimated value of electrical 

Actually, the so-called “lightless” night order has products manufactured during the year. Although 

had very little effect on the electrical industry. There certain branches of the industry suffered during the 
is, of course, an appreciable saving in coal whcn the latter part of the vear, because of the difficulty in rais- 
Country is considered as a whole, although the effect ing capital, high prices for material and general tend- 
On the revenues of individual companies is negligible. ency to curtail normal development, the industry as a 
It has been necessary, however, to revise rate sched- whole has made a remarkable showing and the total 
ules in those cases where a flat rate was in effect for figures on 1917 production are far in excess of any 
Sign or decorative lighting. previous year. 


A MOST fitting and graphic illustration of one of As pointed out on previous occasion, the most im- 
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Electrical Progress and Tendencies in 


1917 


~ A General Review of the Year’s Advances in the Principal Branches 
of the Electrical Industry—Important Influences of the War 


By ALBERT SCHEIBLE 


S WAS to be expected in view of existing condi- 
A tions, the year 1917 was not-a year of sensa- 

tional developments. The influence of the 
European war, as already exerted for several preceding 
years, has continued to affect every phase of electrical 
. activity, and during the past nine months this influence 
has been augmented in many directions by the en- 
trance of the United States into the struggle. Indeed, 
the same general tendencies which operated during 
1916 have continued effective to such an extent during 
the past year that the reports of a year ago as to the 
conditions and the trend in many lines of electrical 
activity apply much more adequately than they prob- 
ably would have done after 12 months under normai 
and peaceful business conditions. Moreover, the pre- 
occupation in war matters of so many of those most 
prominent in the electrical industry has made it abnor- 
mally difficult to obtain such summarized data as have 
conventionally been reported at the close of the year, 
while the exigencies of the war and the consequent 
need of suppressing information which might be of aid 
to the enemy also are decided handicaps in any attempt 
at adequately reporting the developments of the past 
12 months. However, 1917 has by no means been a 
year of stagnation in electrical matters, and a series 
of birds-eye glimpses at numerous branches of elec- 
trical activities should afford both an interesting back- 
ward look and a stimulus for progress during the new 
year. 

Tue Inpustry Does Its Bit. 


Joining hands heartily with men in other lines, the 
men of the electrical industry certainly made a fine 
response to every call that has come in connection with 
the participation of this country in the war. The mil- 
lions of dollars promptly subscribed for Liberty bonds; 
the correspondingly large Red Cross and Y. M. C. A. 
contributions, the ready enlisting of thousands of elec- 
tricallv trained men in the signal and engineering serv- 
ice of the army, the hearty enrollment of electrical 
men of prominence in unpaid government service, and 
the ready co-operation of central stations toward ef- 
fecting war-time economies even with the obvious 
prospect of thereby curtailing their revenues, all tell 
their own story. 

Of course, some branches of electrical activity have 
profited considerably, as by the furnishing of millions 
of dollars’ worth of war equipment and supplies, but 
at least in general, neither manufacturers nor dealers 
can be said to have followed the lead of many other 
lines by unfairly raising the prices of their products. 
On the contrary, manufacturers have taken pains to 
curtail waste and keep down operating expenses, so 
that the advance in the price of electrical supplies has 
not been in proportion to the increased cost of mate- 
rial and labor. Perhaps this is all the more notable 
and admirable in view of the enormous demands made 
upon prominent manufacturers for materials required 
by the Government, demands which have led to large 


increases in many of the leading factories during the 
past year. Quite in harmony with this general spirit, 
though otherwise to be regretted, was the canceling 
of the annual convention of the National Electric 
Light Association, which was to have been held late 
in May at Atlantic City and for which some 25 ses- 
sions as well as an unusually large and highly educa 
tional exhibit had been planned. 


Electrochemistry and Electrometallurgy. 


OWEVER, electrical features formed a notable 
part of the third National Exposition of Chem- 
ical Industries, held at New York City during the 
closing week of Septemher, an exhibition which wisely 
was held in spite of war conditions, since so much of 
America’s war successes, as well as of her after-war 
industrial standing, will depend on her immediate 
progress in chemical industries. To an observer from 
the electrical field, three points stand out in connection 
with this exhibition ari the meetings held coincident 
with the same. 

One is the remarkable progress made by this coun- 
try in electrochemical research and industry, for the 
past quarter of a century has brought a supremacy for 
the United States in electrochemistry, comparable with 
that achieved in dye products and fine chemicals by 
Germany. (Incidentally. attention was quite properly 
called at the time of this exhibition to the probable 
shifting of this supremacy to Canada and Norway 
after the war, unless prompt steps are taken by this 
country towards utilizing more Niagaras.) A second 
was the manvy-sided importance of the metal which 
popularly is often assumed to have only its one notable 
use in incandescent Jamp making, namely, tungsten, 
a metal of such diversified service in connection with 
the war that the president of the American Electro- 
chemical Society has referred to it as “the key metal 
for making democracy possible.” 


PROGRESS IN USE OF ELECTRIC FURNACES. 


Equally notable. and far more important to those 
interested in the sale of electric current, was the atten- 
tion given at this convention to electric furnaces, 
though the same only reflected the remarkable activity 
shown along this line during 1917. Indeed, the annual 
convention of the American Foundrymen’s Association 
(held at Boston in September) devoted an entire ses- 
sion to the use of electric furnaces, it being reported 
that about 200 electric furnaces with an annual capacity 
of 1,200,000 tons of steel and a prospective energy 
consumption of 750,000,000 kilowatt-hours had been 
either installed or contracted for, in North America. 
The sensational prices offered for various ferro-alloys, 
as compared with the prices of four vears ago, had 
proven a logical stimulus to such activitv, and in the 
case of ferro-manganese, this advance in price had 
been such that coke no longer maintains its advantage 
over electric heat. „Moreover, the tseyof the electric 
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furnace will permit the utilizing of low-grade man- 
ganese ores, such as those found in Arkansas and Ten- 
nessee, some of which are to be reduced by power to 
be furnished from the hydroelectric plant at Keokuk. 

Electric furnaces have also grown in demand and 
use for other smelting operations. Thus, the scarcity 
of good crucibles, due to the handicapping of the 
graphite importations from Europe and the lack of 
the German clays, has stimulated the demand for elec- 
trically heated furnaces for copper and bronze. Ex- 
periments now being conducted in this country with 
a view to adapting such furnaces also for brass are 
being watched with keen interest. Moreover, the use 
of electric furnaces for melting iron has been stimu- 
lated during the past year by the saving in labor 
through the pouring of castings directly from the fur- 
nace, as by carrying the molds to the furnace on a 
conveyer. 

In Europe the use of electric furnaces for the syn- 
thetic production of nitrates has increased during the 
past year, and various changes have been developed. 
Thus, a 50 per cent greater vield is claimed in such 
operations for three-phase furnaces than for the sin- 
gle-phase furnaces formerly used. 


Hydroelectric and Central-Station Progress. 


Co allied to such a production of nitrates in 
electric furnaces is the fixation of nitrogen from 
the air by means of the electric arc. With the urgent 
need of nitrates for war purposes as well as for fer- 
tilizers, it had been expected by many that the Gov- 
ernment would take steps during the past vear towards 
the erection of suitable hydroelectric plants of large 
capacity. However, the Nitrate Supply Committee 
appointed by the Secretary of War recommended the 
erection of a plant for making nitrates in the form of 
synthetic ammonia, afterwards to be oxidized to nitric 
acid, but made according to a new American process 
without the use of the electric arc. This decision, 
though backed by good logic, was disappointing to 
many who had hoped that by adopting the electric arc 
process in conjunction with new water-power develop- 
ments, the Government would relieve or readjust the 
present calamitous power situation. 

As it is, hydroelectric projects remain blocked in 
their financing by the existing laws which allow the 
governmental permits to be revoked by certain cab- 
inet officials without providing for any reimbursing 
of the investors in case of such revocations. Efforts to 
relieve this situation by congressional legislation have 
failed during the past year, but the prospects are good 
for definite action in the near future. However, both 
these efforts, as embodied in various bills, and the 
investigations made in connection with the work of 
the Nitrate Supply Committee have called renewed 


attention to some of the water powers, particularly in. 


the South, which are capable of industrial deveop- 
ment on a large scale, so that this agitation should 
bear fruit later on. | 

Meanwhile, the past year saw a continuation of 
hydroelectric development in various parts of the 
North, as in the starting of the new plant at Turner 
Falls, Mass. (which is ultimately to develop 50,000 
horsepower at 6600 volts); the beginning of the de- 
velopment of a 20,000-kilovolt-ampere plant at Hiram 
Falls, Me.: the beginning of work for the Connecticut 
Light & Power Company on the Housatonic River, 
where a hydroelectric plant of an initial 18,000-kilo- 
watt capacity and an ultimate 100,000-kilowatt capacity 
is being develoned: and the enlarging of the hydro- 
electric nlant for the municipal lighting system at 
Seattle. Wash. 
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INCREASED USE OF STEAM TURBINES. 


While not handicapped by oppressively unfair laws, 
as in the case of hydroelectric projects, steam-driven 
central stations have continued to suffer from the dif- 
ficulty in financing extensions. Hence the past year 
has been more notable for the economies practiced by 
lighting plants than for their extensions along the for- 
merly customary lines. Foremost along this line and 
in harmony with the recommendations of the Govern- ` 
ment Fuel Administrator have been the efforts to 
reduce the fuel consumption. 

For this purpose, direct-connected steam turbines 
have been introduced with satisfactory results as sub- 
stitutes for steam engines, even in comparatively small 
sizes, such as 200 or 250 kilowatts. Likewise, the size 
of turbogenerator units for large plants has been 
increased, as evidenced by units ranging in size from 
the 25.0co-kilowatt units adopted at St. Louis and at 
Minneapolis, to the 30,000 and 35,000-kilowatt units 
installed at Boston, Chicago (Commonwealth Edison 
Company’s Northwest Station), and at Essex (Public 
Service Electric Company of New Jersey), to the 
40,000-kilowatt cross-compound turbo unit of the 
Brunots Island Station of the Duquesne Light Com- 
pany in Pittsburgh. 


Bot.eErR-Room ECONOMIES. 


In line with this necessity for saving fuel, the 
urgency of which need hardly have been pointed out 
by the fuel administrator in view of the difficulty ex- 


: perienced by many plants in maintaining an adequate 


reserve of fuel, have been the increased use of low- 
grade fuels, and of special equipment for utilizing 
both high and low-grade fuels effectively and with a 
minimum of labor. Investigations as to the use of 
lignite as a substitute for coal also promise results in 
certain limited sections of the country, and the in- 
structing of emplovees in using fuel more economically 
has been energetically undertaken by prominent cen- 
tral-station operators, as for example by Mr. Doherty. 
Likewise, the year developed a tendency towards using 
higher steam pressures as a means of increasing the 
thermal efficiency. Coal and ash-handling equipment, 
mechanical stokers and other apparatus for relieving 
the work of the firemen has also come into much more 
extensive use. 


DISTRIBUTION ECONOMIES. 


While the continued high costs of material and 
labor have retarded line extensions, the steady demand 
for added service has driven a great many central sta- 
tions to new expedients for taking care of the added 
patronage at less than the customary expense. Iron 


wire has been used extensively in many localities and 


during the vear was formally approved by the State 
Public Service. Commission of Connecticut for volt- 
ages ranging up to 4400 (and in one case up to 13.200 
volts) and for spans of not over 125 feet. However, 
such a use of iron in place of copper has been found 
to introduce new problems, as, for example, a decided 
increase in the charging current in proportion to the 
load, which problems have only partly been studied. 

In this connection. it is interesting to note that the 
reduction in the price of copper bv governmental 
orders came in the face of the prediction made last 
March by an official of the United Metals Selling Com- 
pany that no lower price of copper was in sight: as 
also the advance ‘in the cost of insulating materials, 
offsetting the reduction in the price of the copper. 

Necessity has also developed the fact that distribu- 
tion systems can sometimes be made adequate for de- 
cidedly increased loads by a remodeling and-rearrang- 
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ing of the same; as at Detroit, where a considerably 
greater capacity was obtained with an actual reduc- 
tion both in the amount of line material and in the 
transformer capacity. Likewise, static transformers 
have grown in favor as boosters, affording substitutes 
for the additional wire otherwise required to overcome 
the line drop. So, also, the systematic testing of line 
insulators, as inaugurated by the Pacific Light & Power 
Corporation, and the use of meggers for testing sup- 
plies of transformer oils, deserve mention as means 
for reducing transmission losses. 


OTHER CENTRAL-STATION TENDENCIES. 


One of the noteworthy trends during the past year 
has been that towards interconnecting generating 
plants, both for the sake of effecting operating econo- 


mies and for enabling any of the interconnected sta- 


tions to take care of abnormal demands. In some 
instances, as in the case of the Philadelphia Electric 
Company, this has meant the interconnecting of its 
own plants in the rapidly developing manufacturing 
district between Philadelphia and Chester. In other 
cases it has implied the interconnecting of plants dif- 
fering as to generating capacity and load-factors. For 
the latter purpose the plants at Salem, Malden and 
Revere (all in Massachusetts) were suitably inter- 
connected by tie lines during, the past vear, thus en- 
abling either the Malden or the Revere plant to be 
operated more efficiently at certain seasons of the year, 
and also enabling these plants to sell energy to the 
Salem company when the demands on the latter ex- 
ceed its capacity. 

Among other practices noted during the past vear 
was that of selling current in bulk to former compa- 
nies who construct their own transmission lines, as 
successfully inaugurated by the Wisconsin River 
Power Company, and the installation of automatic 
hydroelectric plants as auxiliaries to regularly manned 
stations. as at Cedar Rapids, Iowa. Also, the placing 
of service bus wires in conduits run inconspicuously 
along building fronts in residential districts to relieve 
both streets and yards of unsightly wiring, while 
avoiding the expense of underground construction: 
and the tendency towards discontinuing the gratuitous 
replacing of incandescent lamps. The urge of econ- 
omy has also started the adoption of bimonthly billing 
by some central stations, and the rendering of joint 
bills for gas and electric light service by companies 
supplying both services. 


Electric Transportation Developments. 


HILE disappointment is expressed on many sides 
at the limited headway made during the past 
vear by electric vehicles, there still has been progress 
in numerous ways, and with the climbing cost of gaso- 
line, the new vear mav see more of it. Efforts towards 
standardizing such vehicles have shown good results, 
while the handling and interchanging of batteries for 
auto-trucks has been standardized and expedited. 
Vacuum-jacketed battery boxes (operating after the 
manner of so-called thermos bottles) have heen intro- 
duced for reducing the effect of cold weather on the 
battery capacity, and central stations have been effec- 
tively urged to utilize vehicle, battery charging as a 
means of filling in the vallevs of their load curves. 
In Chicago a guaranteed electric-truck service has been 
inaugurated by the central-station company. 

Perhaps the most notable use of electric vehicles 
during the vear has been in the form of tractors for 
hauling trucks or cars in munition factories and at 
freight depots, in which latter connection they have 
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proven adinirable aids towards relieving the conges- 
tion which has so seriously handicapped the railroads 
during the past season. Electric vehicles have also 
been introduced both in this country and abroad in 
the form of coal trucks, while storage-battery locomo- 
tives have been extensively adopted by the Calumet & 
Hecla Mining Company for underground rock hauling. 


URBAN AND INTERURBAN LINES. 


As the use of automobiles had not yet been cur- 
tailed during 1917 by any war measures, interurban 
lines have still felt the loss of the local passenger traf- 
fic which was diverted from them some years ago. In 
view of this, and of the effect of the war in reducing 
the number of employees, there has been a growing 
introduction of one-man cars, which were installed 
with very little complaint and with a decided curtail- 
ing of operating expenses at Spokane, for instance. 
Lighter-weight motors have been developed for use 
on the one-man cars, which are built of considerably 
lower weight than the older types of the same seating 
capacity. As another means of overcoming the dearth 
of skilled labor, the American Electric Railway Asso- 
ciation urged apprentice courses: 

Electric freight hauling received considerable im- 
petus from the railway congestion of the past year, 
and some street railways (as, for example, in Massa- 
chusetts) profited by the opportunity, while Mr. Do- 
herty urged the night hauling of freight as a means 
of increasing revenues. Mergers of street-car systems 


have continued to be numerous, longer-range electric 


light signals have been developed, and portable elec- 
tric welders were introduced for use in bonding rails. 
Considerable attention was paid during the year to car 
ventilation, extensive tests being made as to the air 
conditions in street cars operated both with and with- 
out special ventilating appliances. 


RAILROAD ELECTRIFICATION. 


In February, the Chicago, Milwaukee & St. Paul 
Railroad (the first railway. in this country to appre- 
ciate and utilize the advertising value accruing from 
electrification) took the last steam-operated train off 
its Missoula division, and in May the same railway 
began electrifying another division, comprising 217. 
miles, for which power is to be furnished through 
eight substations by the Intermountain Power Com- 
pany. The Great Northern Railway began construc- 
tion of a dam at the foot of Lake Chelan and of a 
power station on the Chelan River, as also of the pole 
lines for transmitting 150.000 horsepower to operate 
the companv’s lines from Spokane to Seattle. 

The Lehigh Valley Railroad had its engineering 
department investigate as to the proposed electrifying 
of its main line (176) miles between Jersey City and 
Wilkes-Barre, and of another 52-mile division. The 
Canadian Northern Railway was reported as proceed- 
ing with the electrification of its ten-mile entrance 
into Montreal. 

Notable new equipment ordered during the year 
included new passenger locomotives for the New York. 
New Haven & Hartford Railroad. for use interchange- 
ably on an 11,000-volt trolley and on a third-rail por- 
tion of the track, each locomotive having 12 motors 
divided into four erouns and arranged for multiple- 
unit operation. Flectric locomotives somewhat sim- 
ilar to those used bv the Chicago, Milwaukee & St. 
Paul Railroad were furnished early in the vear bv the 
General Electric Company for the Bethlehem-Chile 
Tron Mines Company in South America, these being 
also fitted with regenerative-braking equipment to pro- 
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vide for adequate control on heavy down grades. On 
the other hand, the new powerful locomotives designed 
for the Pennsylvania Railroad are to transform the 
single-phase trolley current into three-phase energy, 
thereby utilizing induction motors in which no extra 
‘equipment is required for regenerative braking. 


Electric Power for Industrial Works. 


N LOOKING back at the records made in various 

sections of the country in the electrical equipping of 
cantonments, munition plants, and other enterprises 
due to the war, the observer is puzzled as to which to 
admire most. the alacrity with which the installations 
were accomplished, or the fre judgment and high 
engineering skill evidenced by the same. ‘The latter 
has been particularly noticeable in the equipping of 
munition plants and other factory buildings. where 
dependability of service, as well as economy and facii- 
ity of operation had to be considered. With this in 
mind, the relative advantages and limitations of group 
electric drives and of individual motor drives have 
been studied more extensively than heretofore: as also 
the advantages of employing several motors instead of 
a single one for jointly furnishing the power for a 
given group of machines, thereby enabling a higher 
motor load-factor‘to be obtained. 

Likewise, the substitution of electric for mechan- 
ical driving to increase the output of a factory has 
shown it to be advisable in many cases to cut the exist- 
ing shafting into sections and to provide separate mo- 
tors for each section. Manufacturers of machine tools 
have co-operated much more extensively than hereto- 
fore in properly equipping their products with direct- 
connected motors, so that the past vear's activity along 
this line should show a lasting effect on machine-too! 
practice. 


GROWING USE oF ELECTRIC LABOR-SAVING DEVICES. 


Moreover, a systematic study of the factory re- 
quirements in the light of the labor situation has led 
to the introduction of motor-driven labor-saving appli- 
‘ances to a much larger extent than heretofore, while 
both magnetic clutches and distant-control starting 
switches have contributed towards increasing the 
safety of the installations, and the ability to employ 
unskilled men or those of lower mental caliber, 1f 
necessary. 

New electrically operated tools have been devised 
for expediting many classes of work. as. for example. 
in the cutting of steel plates in shipyards by an elec- 
tric arc or the oxv-acetylene flame. where an electric 
motor automatically moves the cutting tool either in a 
straight line or in a circle, according to the adjust- 
ment of the tool. Magnetic separators have grown in 
use until they are now employed in 26 different indus- 
tries, and lifting magnets considerably extended thei’ 
field of usefulness during 1917. 


ELECTRIC TELPHERAGE. 


Electric telpherage. also made decided strides, both 
at the war fronts and elsewhere. The raridity with 
which electrically operated telpherage lines were 
erected in mountainous districts both bv the Frencit 
and by the Italian engineer corps. and the canacity of 
such speedilv erected equipment for handling muni- 
tions furnished long desired object lessons. 
the completion of the telnherage installation near the 
Nevada boundary in California for handling salt for a 
‘distance of more than 12 miles over a mountain range 
from the Saline Vallev. demonstrated the value cf tel- 
‘pherage in industrial operations. 
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Progress in Electric Lighting. 


NUSUALLY fine accomplishments, both in the 
high character of the installed lighting equipment. 


and in the alacrity with which it was put into service 


nave also heen shown during 1917 in the lighting of 


new factories for munitions and the like, and more 
recently in the lighting of cantonments. The same 
deiays in securing duplicate machine tools, which pre- 
vailed in the two preceding years, forced the substitu- 
tion of night shifts for factory extensions, and during 
the past year both central stations and manufacturers 
of lighting appliances have prohted by this oppor- 
tunity. Factory lighting has been studied as never 
before, and good lighting has come to be more gen- 
erally appreciated both as a means for increasing. fac- 
torv output, as a factor in industrial safety, and as a 
preventive of spoilage. Moreover, factory lighting 
has been considered more as to service and operating 
cost rather than from the initial cost of installing the 
same. 

Store lighting has also shown advances and filtered 
light has been more extensively and intelligently used, 
since the high efhciency of the modern incandescent 
lamps enables the user to afford such losses as are im- 
plied by color filtration. Carbon-dioxide lamps have 
proven effective for color matching, and lighting units 
suitable for color matching have been offered even in 
portable types for counter use. Tungsten lamps for 
use in motion-picture projection have been developed 
in 30-ampere (25-volt) and 20-ampere (30-volt) 
sizes, each with an effective life of 100 hours, but 
suitable only for short-range projection. 


OUTDOOR LIGHTING. 


Flood lighting continued its rapid progress of the 
preceding year and found new applications as in can- 
tonments, for lighting flags, for lighting pole-line sec- 
tions to facilitate repairs after dark, and for illuminat- 
ing statues in parks. Flood-light projectors were also 
used largely in connection with the protective lighting 
of industrial plants, public utility plants, government 
works and other establishments likely to tempt the 
ire of treasonable aliens. Reports as to many of these 
protective-lighting installations show a systematic 
planning, with due consideration for the shading of 
the lamps in one direction, and with the deliberate em- 
ployment of glare in other directions as an aid in con- 
fusing trespassers. 

In strect lighting, more attention was also paid to 
glare, silhouette effects and reflection effects as bear- 
ing on the service. Tungsten lamps continue to re- 
place arc lamps, and the tendency toward a higher 
mounting of the lamps has also continued. The pros- 
nects of curtailing street lighting to save coal have 
brought the recommendation that the lighting be con- 
tinued only from one side of the street, as an alterna- 
tive to the crime-stimulating complete darkening of 
the streets on certain nights. The curtailing of sign- 
lighting hours and the promulgation of Sundays and 
Thursdays of each week as “‘tightless” nights have al- 
readv affected the revenues of central stations, but the 
threatened “daylight saving” plan has not yet been 
adopted in this country. If adopted in 1918, it may 
offset partly the increase in loads due to the night 
shifts in manufacturing plants. 


Electric Cooking and Heating. 


NE of the features of the year was a decided 
progress in the widespread introduction of elec- 
tric ranges. Central stations have wiselycatered to 
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this class of loads, and many of them conducted spe- 
‘cial electric-range campaigns with success. As the 
result, it is now estimated that over 14,000 electric 
ranges are in use in this country, stimulated in large 
‘measure by the special rates of 5 cents (or even less) 
per kilowatt-hour as offered in over 4,000 communities 
íor electric cooking ranges. 

Electric-cooking equipment has also been adapted 
to the needs of the army, both in stationary and port- 
able outfits. Notable among the latter is a camp cook- 
ing equipment, reported as adequate for 500 men, 
which includes ovens mounted on an automobile and 
supplied with current from a generator driven by the 
‘engine of the vehicle. 

Electric heaters continue to find new industrial 
fields, as proven at the Ford assembling plants at Chi- 
cago and elsewhere, where electric enameling ovens 
have increased the daily output and reduced the needed 
labor: and as also proven on the war front, where the 
beneficial action of electric bed warmers is reducing 
the mortality among the seriously wounded. 


ELECTRIC WELDING. 


In electric welding, the situation has been some- 
what disturbed by the litigation over spot welding, but 
the great saving in labor effected by various methods 
of welding is continually extending its range of appli- 
cations and many new tools have been devised during 
the year for expeditiously welding (or in some cases, 
electrically soldering) materials of different shapes. 

Arc welding has been successfully introduced for 
the welding of cast-iron pieces in thicknesses exceed- 
ing one-fourth of an inch, and the safety of the work- 
men has been increased by the use of hoods which 
combine glare-eliminating eye shields with mechanical 
protection for the entire head. Incidentally, such new 
safety provisions constituted only a part of the gen- 
eral progress in safety methods throughout the elec- 
trical industry, a progress due in large measure to the 
effectiveness of various safety conferences and com- 
mittees. 


Electrical Contracting and Merchandising. 


FOR the contractors, an epoch-making event was 

the adoption (in October) of the so-called Good- 
win plan for reorganizing the National Electrical Con- 
tractors’ Association, which aims to include practically 
all of the 25,000 electrical contractors and dealers in 
the country. More interest in electrical merchandis- 
ing has been roused in the contractors, and in many 
sections they have also been stimulated to cater to 
farm-house wiring, thereby working hand in hand with 
central stations and with dealers in farm-lighting out- 
fits. The year also brought a concerted action from 
many quarters towards further training of electrical 
contractors to include an adequate allowance in their 
estimates for overhead expenses, as for example by 
adding fifty per cent to the costs of the material and 
labor. 

Among the electrical jobbers, one of the important 
developments of the year was the interest shown in 
the use of trade acceptances as means for expediting 
collections and for making outstanding accounts more 
liquid as assets. Although the use of trade accep- 
tances had been approved and urged long before under 
-the terms of the Federal Reserve Banking act. it took 
the financial conditions of the past vear to force the 
subject to a front, and it formed the most absorbing 
topic at the November meeting of the Electrical Sup- 
ply Jobbers’ Association. 

Another feature of the year was the increased 
stimulation of electrical merchandising by extensive 
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advertising in popular periodicals of wide circulation, 
and through unusually effective window displays, as 
also by employing women in place of men for selling 
household articles. The former jealousy between deal- 
ers and central stations as to the selling of electrical 
merchandise appears to be waning, undoubtedly due, 
at least in part, to more insistence on the part of cen- 
tral stations that their appliance departments should 
operate at a profit. 

Among the exploited articles, electric dishwashers 
and refrigerators for household use made notable 
progress, while electric fans were available in a greater | 
range of sizes than formerly. Electric water heaters 
entered the field more energetically for both kitchen 
and bath-room use, and special window lamps for use 
with Red Cross emblems were sold for use on Christ- 
mas eve. Moreover, the extended range of applica- 
tions for small motors, notably in the fractional-horse- 
power sizes, showed its effect. 


Wire Telephony and Wireless Telegraphy. 


[D5 the telephone field, both the shortage of materials 

(due largely to the priority afforded to the war 
needs) and the withdrawal of a considerable propor- 
tion of the trained help retarded the normal growth of 
business. Consequently, the usual monthly reports of 
both Pell and independent telephone companies have 
lately been showing a decrease in the net operating 
revenues, and this condition should lay the basis for a 
readjustment of rates in many localities. Rate in- 
vestigations have continued during the year, one 
notable result being the approval, by the Pennsylvania 
Public Service Commission, of measured service as a 
basis for fixing the charges for business telephones in 
the larger cities. 

Anticipating the entrance of the United States into 


the war, various departments of the Bell system had 


not only laid their plans for meeting the abnormal re- 
quirements, but had actually made a three days’ test 
of mobilized communication of forces, with the co- 
operation of the Navy Department. Consequently, the 
unusual demands on the system were met with satis- 
faction, approximately 10,000 miles of wire being di- 
verted from commercial use and some 12.000 long- 
distance operators being trained for the work. A new 
underground cable containing 80,000 miles of wire is 
being installed between Washington and New York, 
and telephone facilities have been provided speedily 
for all of the cantonments. Telephone communication 
for the coast-guard system has been reorganized and 
is being greatly extended, while telephonic connections 
are also used in the guarding of bridges, water-supply 
systems, and the like. | 

On the war fronts, telephone communication con- 
tinued to play an important role, although the frequent 
interruptions of the service even when operated 
through underground wires have lately brought short- 
range wireless apparatus into favor as a substitute for 
part of the telephone lines. 


RADIO SERVICE IN THE War. 


The suppression of unauthorized wireless plants 
by the Government brought consternation to hosts of 
amateurs, but the heavy enlistment of such operators 
has proven their loyalty. At the war fronts, the Ger- 
mans were lately reported as using short-range ap- 
paratus in preference to telephony to avoid interrup- 
tions to the service, and to be graduating the strength 
of the stations from small storage batteries to electric 
generators, according to the desired range. The ef- 
fectiveness of aviation continues to be extended by the 
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use of wireless apparatus, which has proven its value 
in reporting approaching cyclones as well as in trans- 
mitting information about the enemy. 

One effect of the war has been a tendency to 
standardize apparatus. By substituting nitrogen for 
air to prevent the burning out of the filament, audion 
detectors have been constructed to work at all pres- 
sures up to that of the atmosphere. Other develop- 
ments are also understood to have been made during 
the year, regarding which information is withheld. 

Photo-telegraphy after the method of Dr. Korn is 
reported as having been commercially perfected in 
Europe. Indeed, it was reported early in the fall that 
it was proposed to use this system for the telegraphic 
transmission of pictures on the Berlin-Vienna-Sophia- 
Constantinople-Bagdad route, utilizing the usual tele- 
graphic or telephonic connections. 


X-Rays, Electrotherapeutics and Other Scientific 
Developments. 


ROENTGENOLOGY also made decided progress 

during the past year, its widely extended use hav- 
ing been made possible by the Coolidge tube. The 
radiographing of teeth and gum tissues has been 
standardized for army purposes, and, at least at cer- 
tain of the camps, complete sets of radiographs for 
every recruit are being taken with a view to locating 
any concealed sources of infection. Behind the war 
fronts, X-ray apparatus is being used for investigating 
injuries, locating imbedded bullets and shell frag- 
ments, and for detecting the nature and direction of 
bone fractures. 

The past year also extended the usefulness of the 
Roentgen rays considerably beyond diagnosing. Radi- 
ation treatment with such rays is being employed in 
Europe for making scar tissues pliant, for depilating 
scalp and skin surfaces, for rendering flaps more 
adaptable to new positions, and for generally stimu- 
lating certain healing processes. Cases of muscles 
paralyzed by gunshot wounds of the nerves, reported 
by some as constituting about half of the war injuries. 
are now both diagnosed and treated by electrical meth- 
ods, as for example by applying continuous and inter- 
rupted currents and condenser charges. “Trench 
feet?” also were reported as benefited by electrical 
treatment, while electrically driven cutters were de- 
vised for rapidly removing plaster of paris dressings 
and for cutting bandages. 


NON-APPLIED SCIENCE. 


When this country entered the war. the immediate 
pragmatic effect tended to concentrate all scientific re- 
search upon such lines as would show a direct bearing 
on the serious problems of the day, thus tending to 
suppress research work in pure science. But, instead 
of submitting, a considerable number of the prominent 
scientists in this country accepted the challenge and 
have retaliated by pointing out the extent to which the 
most modern war methods, both of offense and of de- 
fense, have been indebted to research work conducted 
without thought of its practical applications. Conse- 
quently, the past year surprised manv by the calm con- 
tinuing of such researches and of the related discus- 
sions. Noteworthy among these have been further in- 
vestigations into the detaching of the electron and the 
nuclear structure of atoms, and an interesting sym- 
posium on the latter topic. ; 

However, scientists have also responded heartily to 
the calls of the Government. and large numbers of 
those whose names have heretofore been associated 
mainly with theoretical and non-applied experimental 
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work were among those enrolled in investigations for 
directly furthering war purposes. 


ELECTRICAL WAR AUXILIARIES. 


While a large part of the electrical developments 
of the past year may not be made public for some 
time, in so far as they relate to the conduct of the war, 
enough has been publicly observed to indicate the wide 
scope of such investigations and developments. 
Notable among them was the installation of electric 
propulsion in the new battleship New Mexico, which 
in turn was prompted by the satisfactory earlier use of 
electric propelling means on the collier Jupiter. 

Electrical means for detecting enemy maneuvers 
have engaged the attention of many, both with a view 
to locating submarines and for detecting tunneling op- 
erations. On the other hand, much thought has also 
been given to reducing the magnetic whine of ship 
machinery, so as to retard the use of magnetic de- 
tectors by the enemy. Static charges on airships also 
are being studied, both with a view to detecting and 
to preventing the same, and the resulting develop- 
ments in this and allied lines should prove of high 
value also in times of peace. 

Indeed, even comparatively simple appliances are 
receiving highly skilled attention, as in the case of the 
flashlamps which now form an indispensable part of 
the equipment of officers and others along the war 
front, and the use of which is stimulating primary- 
battery developments of far reaching purport. 


Foreshadowing Coming Changes. 


THER observations also show the beginning of 

practices during 1917, which will undoubtedly 
prove more noticeable during the coming year. For 
example, the employing of crippled soldiers in Great 
Britain as central-station attendants, and of the blind 
by the Crocker-Whceler Company for taping armature 
coils, both indicate industrial changes which may reach 
a considerable magnitude during 1918. 

Likewise, the successful utilization of the Cottrell 
process for the electrostatic precipitation of the fine 
dust which has heretofore been both a nuisance and a 
source of loss in cement mills and blast-furnace plants, 
proves anew that war conditions, instead of stifling 
progress during the coming year, should stimulate ac- 
tivity along new lines where its usefulness will be 
practically independent of the general world condi- 
tions. 


PRESIDENT LIEB TO ADDRESS OHIO NEW- 
BUSINESS MEN. 


Will Be Principal Speaker at Dinner in Dayton Under 
Auspices of Ohio Electric Light Association. 


In connection with the next convention of the Com- 
mittee on New Business Co-operation of the Ohio 
Electric Light Association that will be held in Dayton 
on Wednesday, January 16, the electrical interests of 
that city are arranging a dinner to be held in the eve- 
ning and they have already secured the consent of 
President J. W. Lieb of the National Electric Light 
Association and chairman of the Committee on Gas 
and Electric Service of the Council of National De- 
fense, to deliver the principal address on that occasion. 

This will be President Lieb’s first appearance in 
the Middle West since his election to the presidency 
of the Association and it is expected there will be a 
large number in Dayton to hear him on this occasion 
and also to attend the interesting convention that is 
being arranged for that dav. 
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The Central-Station Industry in the 
War Period 


‘Gross Earnings Total $500,000,000 for Year—Domestic 
Service Increases—Coal Cost Makes Rate Increases 
Necessary—Hydroelectric Development Encouraged 


By T. COMMERFORD MARTIN 


Secretary, National Electric Light Association. 


HE central-station industry has naturally ex- 

l hibited many effects as a result of the world 

war, since 1914, in both the commercial and the 
engineering fields, but it can 


electrical energy in mill and mine and factory, in all 
manner of electrochemical processes, some of which 
were scarcely known here before the war. The cen- 

tral station once lived by 


hardly be said that any par- 
ticular condition made itself 
very pronounced until 1917. 
Even now the processes of 
change have hardly begun to 
influence the art to such an 
extent as to show what its 
real future is likely to be. 
Broadly speaking, the com- 
mercial advances have been 
maintained at the usual high 
rate of increase. Of the 
great national prosperity that 
began in 1915 and still con- 
tinues, the central station 
has had the fullest of shares, 
evidencing once again how 
deeply it has developed vital 
functions and entered into 
modern service to supply 
some of the great necessities 
and conveniences upon 
which civilization is based. 

The status of the indus- 
try as a whole may be 
gauged by its general activ- 
ity, and the central station 
was certainly never more 
pushed to capacity than now. 
Such data as are available 
would indicate that gross 
earnings from the’ sales of 
energy and service have reached during 1917 the enor- 
mous total of $500,000,000. The gross total income 
reached $175,642,338 in 1907 and $302.115,590 in 
1912, hence nearly doubling in the five-year period, at 
which rate it might easily be in excess of half a billion 
for 1917. An average gain from month to month in 
the year has been at least 12 to 1 5 per cent, and in 
numerous individual instances much higher.. Such 
figures are eloquent as to the general demand for elec- 
tric light and power in one or other of their mani- 
festations. 

Will development of this kind continue in 1918? 
Who knows? Is any one prepared to sav that it has 
been checked? Will the fuel famine have contin- 
uance? Will it not, where felt, be offset by higher 
generating economies as well as by the use of more 
economical lamps, motors and other consuming appli- 
ances? At the moment. there is a restriction in the 
lighting field which possibly may intensify in 1918, but 
it is vastly overborne by the tremendous demands for 
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AERO a light alone. A street-light- 
ing contract was the very 
essence of its being, and 
“diversity-factor” meant 
nothing. Now the permea- 
ton of all industrial 
branches and the require- 
ments of social service have 
gone so far, it has become 
less a matter of extension 
into new fields than of satur- 
ation and intensification of 
existing ones. 

DomesTIC INCREASES CoN- 

TINUE. 

While the central station 
may be said to have ceased 
for a time to drum up new 
business because it cannot 
take care: of that which 
freely offers itself and even 
begs insistently for service, 
the industrial demand com- 
ing upon it cannot check the 
growth of domestic con- 
sumption. The reports of 
the member companies of 
the National Electric Light 
Association show an expan- 
con of residential work. 
IF very real home wants elec- 
tricity, and those are rare — 
which do not boast more than one appliance for les- 
sening the burden and cost of family life. A recent 
compilation of data by the Society for Electrical De- 
velopment would indicate a total of no fewer than 
2.309.989 residences wired, for a population served 
of 23,828.420. This is not much more than one-fifth 
of the population of the United States, so that while 
it would be very unsafe to infer that five times as 
many residences throughout the country are wired, 
the implication .is irresistible that the actual number 
must be much higher. In the United States Census 
returns of 1912, the number of meters on consumption 
circuits was reported as 3,617,189. which with an 
annual gain around Io per cent would give us possibly 
over 6,000.000 meters installed at the end of 1917. 

Moreover, the central stations have undoubtedly 
taken over many isolated plants. The tendencies of 
the times are against such plants unless of great size 
with all the modern refinements in producing énergy. 
A significant indicationDofiithis is shown \in “the <elec- 
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trical field itself, for the supply of energy by the cen- 
tral station to the local telephone exchange or tele- 
graph office is quite the usual thing. The Western 
Union Telegraph Company alone has no fewer than 
430 offices or local systems taking energy from central 
station circuits, inclusive of most of the large cities 
of the country. 

So with the municipal plant. Of these very few 
new ones of any size now come into existence, for the 


ground is already occupied, and it is generally recog-. 


nized that a duplicate, competitive plant of the kind 
is in the nature of intolerable economic waste. At the 
same time, another process is in evolution. As urban 
central stations have enlarged their networks and 
hydroelectric transmission plants at ever higher volt- 
ages have expanded their systems, it has become more 
and more the fashion to shut down the small local 
‘municipal plant and buy energy for its customers from 
these utilities. It is better business for everybody. 


RATE INCREASES NECESSARY. 


For a long time it has been a proud and justified 
boast of the central station that its commodity was 
the only one whose price kept going down while all 
other prices climbed steadily. On account of no fault 
of its own, but because every item of production cost 
during the last three years has risen spectacularly, the 
central station has had most reluctantly to revise its 
scale and ask for better rates. The justice of this has 
already been widely admitted, and several pages of the 
Association Bulletin Rate Research have lately been 
filled with the record of rate increases all over the 
Union. This will probably go on until the happier 
days of international peace restore us to normal con- 
ditions. Meantime it is obviously only fair to key rates 
upon the rise in the price of coal, as is being done 
frequently. 


WATER-POWER DEVELOPMENT. 


The central-station industry is about to be bene- 
fitted, it is believed, by the prevalence of saner views 
as to water-power conservation, and the enactment of 
liberal laws, state and national, that will permit water- 
power development and invite capital to the task. A 
most deplorable chapter in the history of political agi- 
tation should now close. It is quite significant that 
the Government, for munition-manufacturing pur- 
poses, is now taking up eagerly such hydroelectric 


power developed by private enterprise and capital, - 


in as large blocks as can be obtained. It would have 
been infinitely better off in this respect if legislation 
had allowed reasonable development and had not oner- 
ated wholly in restriction and conseauent waste. The 
promised change in the laws affecting such hydro- 
electric addition to central-station sources of supply 
is now overdue. The enactment of just and generous 
laws bearing on this question of the hour will be a 


most praiseworthy display of patriotism in American. 


legislative halls. 

Whether with circuits supplied from steam tur- 
bines or with those increasingly dependent on water 
power, the central station will pursue in 1918 even 
more vigorously than in the past its policy of group- 
ing and districting. The holding companv has been 
a necessary means to this desirable and logical end, 
and despite the opposition of those who could not see 
the inestimable value of its function, it has made its 
wav. No pressure of events was needed here. as in 


Fneland or Germany since the war, to cause the crea-. 


tion of a few large areas of electrical distribution, 
whereby the numerous small plants of the earlier re- 
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gime have been swept away and their systems thrown 
into the melting pot for recasting. This tendency will 
row be emphasized, with a smaller number of stations 
and units of magnitude to correspond. Whole states 
can and will soon be supplied from five or ten plants 
where fifty or a hundred or even three or four hundred 
have been employed. In these directions will certainly 
go much of the electrical engineering of the near 
future. 


UTILITY FINANCING BY STOCK SALES TO CUSTOMERS. 


All such splendid work as this requires new capi- 
tal, and the ordinary conditions of obtaining it do not 
prevail. although of late there has been marked success 
in the issuance of short-term notes. A bright augury 
is found in the success of plaris for selling stock to 
employees and customers, whose participation in the 
utility as real partners is attended with almost unal- 
loyed advantages. In the one case it is an added 
stimulus to vigilant lovalty; in the other it brings in a 
sympathetic relationship that minimizes harsh criti- 
cism. Out of both conditions must inevitably come a 
greater stability for the whole industry. 


AMERICAN INSTITUTE MEETING IN BOS- 
TON, NEW YORK AND CHICAGO 
TO DISCUSS WAR TOPIC. 


Same Paper to Be Presented in Three Cities at Inter-Sec- 
l tional Meeting. 


The 336th meeting of the American Institute of 
Electrical Engineers will be an intersectional meet- 
ing held in Boston, January 8, New York, January 11, 
and Chicago, January 14, 1918. The same paper will 
be presented and discussed at the three places. 

The paper to be presented is entitled “Effects of 
War Conditions on the Cost and Quality of Electric 
Service.” by Lynn S. Goodman and William B. Jack- 
son, and is given under the auspices of the Committee 
on Economics of Electric Service. The paper will be 
presented at the New York meeting by Mr. Goodman 
and at the Doston and Chicago meetings by Mr. Jack- 
son. Non-members of the Institute who are interested 
in this subject are cordially invited to attend and take 
part in the meeting. 


Rockford Installs Welcoming Sign.—A large 
electric sign has been placed on South Main Street, 
just south of the Chicago & North Western depot, 
Rockford. Ill., which reads “Rockford Welcomes 
You.” The sign, located in the general depot section 
of the city, is designed especially to attract the atten- 
tion of the thousands of visitors to Camp Grant, near 
Rockford. It was placed by the Ilexlume Company, 
of Buffalo. N. Y. Tt will be used from 7:45 to II 
o'clock each evening, except on “lightless’” nights. 
Energy 1s supplied by the Rockford Electric Company. 


United States Leads in Electrical Trade With 
Canada.—The United States has practically a mono- 
poly of Canada’s impoft trade in electrical apparatus. 
Out of fotal imports valued at $6,342,400 in the fiscal 
vear ended March 21, 1917. the United States supplied 
£6.149,342 worth; in the fiscal vear 1916 the corres- 
ronding figures were £4.8 96.106 and $4.610.096: in 
1913. $6,035,689 and $5,137,382; in 1914. $8.924.314 
and $7.505.244: in 1912. $0.104,540 and $7,613,567. 
(In the last-named vear the United Kingdom supplied 
$1,188,079 worth of the imports.) 
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The Effect of the War on Electric 
Lighting 
Stimulation of Industrial and Protective Lighting— 


Intensified Research Work on War Lighting Problems 
—Curtailment of Lighting to Relieve Coal Shortage 


By GEORGE H. STICKNEY 


President, Illuminating Engineering Society. 


ROM its very beginning the war has had a very 
marked, though changing, influence on lighting. 
This is not surprising when we consider the very 
close relation which iltumination bears to every activ- 
ity of life. 
The declaration of war in Europe, in 1914, followed 
a period of financial depression and had the effect in 
this country of intensifying and prolonging it. Manu- 
facturing establishments, on account of reduced busi- 
ness, curtailed their working hours and economized in 
artificial light as in everything else. Business con- 
cerns similarly reduced expenses wherever possible. 
Theaters and other entertainments either went out of 
business or limited their expenditures. The effect was 
felt even in the homes of the people, their churches and 
charities. Electric lighting naturally suffered. 


INCREASE IN INDUSTRIAL LIGHTING. 


With the arrival of war orders in the summer of 
1915, manufacture and general business began to pick 
up rapidly, and the resulting prosperity brought de- 
mands for more light for both utilitarian and dec- 
orative purposes. During the latter part of 1915 the 
use of light increased so suddenly as to tax practi- 
cally all branches of the lighting business to nearly 
their utmost capacity. 

In 1916, many industries which but two years he- 
fore had been working under daylight only, or used 
artificial light for short periods on dark days, began 
to operate night and day. This not only resulted in 
the use of artificial lighting systems 12 to 14 hours 
daily, but also made a demand for higher intensity 
and better illumination. Lighting that had been found 
acceptable for piecing out a dark day was found inade- 
quate for all-night-work. Thus the demand for energy 
and lamps expanded many fold. With the increasing 
prosperity the demands for light, especially in the 
luxury applications, grew correspondingly up to the 
spring of 1917. 


GROWTH OF PROTECTIVE LIGHTING. 


In the latter part of this period the dastardly at- 
tacks of Germanophiles directed at the manufacture 
and transportation of war materials led to the use of 
protective lighting arranged to keep out intruders. 
For such purposes, flood lighting, street lighting and 
other forms of equipment were used. 

With the entrance of the United States into the 
war last April, an immediate change began to be felt. 
First, protective and flag lighting were in great de- 
mand. The protective lighting included not only 
manufacturing plants, trunk-line and other bridges, 
tunnels and docks, but all kinds of government works. 
water works, central power stations, etc., and is still 
increasing in use. 


Decorative lighting suffered a sudden slump, the , 


last important illumination effects of this sort being 
those at the President’s inauguration. Then one by 
one decorative lighting installations were turned off. 
Industrial lighting was extended rapidly, followed 
shortly by new installations for cantonments and other 
war construction. 


LAMP DEVELOPMENT AND MANUFACTURE. 


The intensive work necessary for applying light 
for special army and navy purposes led to much ex- 
perimentation and the development of many incan- 
descent lamps for particular purposes, especially beam 
projection. 

With all these insistent demands, hampered by ihe 
delay and difficulty in securing materials, machines 
and operators, it has been all that the lamp manufac- 
turers could do to supply lamps fast enough. In this 


An Installation of Protective Lighting by Means of Dome- 
Reflector Units. 


effort, the gnefficient carbon lamp, which, strangely 
enough, has also been in unusual demand during the 
past year, has fallen by the wayside through lack of 
manufacturing capacity. 

In this connection, it is worthy of note that incan- 
descent lamps and central-station lighting current are 
among the very few commodities that have not yet 
increased in selling price. Throughout the vear utility 
lighting for the promotion of the war has been the 
keynote of the lighting business. 


LIGHTING RESEARCHES FOR GOVERN MENT. 


The efforts of the lighting industry have beer 
directed toward the'lighting problems of the Govern- 
ment and of the industries furnishing war supplies. 
We cennot emphasize too strongly the value of the 
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proper use of light in fighting the war. The applica- 
tions extend from its use in revealing and concealing 
objects on the battle front and on the sea, step by step 
through every activity, including lighting of the rail- 
roads, docks and factories. 

Realizing the importance of effective lighting, the 
Illuminating Engineering Society, promptly on the 
declaration of war, offered its services to the President 


- 


Efficient Installation of Industrial Lighting to Promote 
Intensified Production. 


and various government officials and organizations. 
Well organized committees of the best known experts 
have for several months been freely giving patriotic 
service through a number of channels, many involving 
considerable research work. In this the Society has 
been singularly fortunate in helping to solve scien- 
tific and engineering lighting problems of immediat 
importance to the army and navy. ) 


TuE “LiGHTLess” NIGHTS. 


_ In the last few months the combined difficulties of 
the coal and railroad problems have seriously affected 
the lighting industry. Scarcity of fuel and delays in 
its shipment had already caused some curtailment of 
electric lighting in several cities when the United 
States Fuel Administrator issued his order of No- 
vember g restricting many electric signs and other 
installations of display lighting to the hours 7:45 to 11 
p.m. The fuel saving thereby effected was found to 
be comparatively small, so about a month later a new 
order was issued, cancelling the earlier one and sub- 
Stituting therefor what have come to be known as two 
“‘lightless” nights each week. 

The curtailment of all outdoor lighting on these 
Sunday and Thursday nights is very marked indeed 
along prominent business ‘streets in every enterprising 
city that has come to ‘employ. light liberally. It has 
effectively shown how much’ the lighting of signs, 
building fronts, store windows artd ornamental stand- 
ards contributes to the general street lighting. The 
only outdoor lighting permitted on the two nights in 
question is that needed for the public safety and for 
government purposes. Exactly what amount of light- 
ing is required for safety is left to the individual inter- 
pretation of state fuel administrators, thus leaving the 
matter open to certain differences of opinion in dif- 
ferent cities. Numerous exemptions are already being 
sought on the score of safety. Flat-rate lighting con- 
tracts affected by the order are being adjusted without 
much difficulty, as a rule. 
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The influence of the “lightless” nights order is 
being extended to light curtailment not specifically 
required. This is especially true of municipalities suf- 
fẹring from acute fuel shortage or scarcity of public 
funds, for both which reasons street lighting is being 
reduced in some cases by shortened schedules andothers 
by cutting down the number of lamps. Railroad de- 
lays in shipments of lamps are also causing difficulties. 

In connection with fuel saving in lighting it is 
interesting to note that many millions of carbon lamps 
are strangely still in use; if these were replaced by 
tungsten-filament lamps the increased efficiency of 
lighting could be taken advantage of to effect possibly 
as much, or more, coal saving as is being produced 


through the “lightless” nights. 


What the coming year will bring forth, besides the 
intensified use of light in connection with definite war 
activities, 1s difficult to predict, but these activities 
will undoubtedly call for the utmost energy of illumi- 
nating engineers, lighting companies and manufactur- 
ers of lighting equipment. 


NATIONALIZATION OF ELECTRIC POWER 
PRODUCTION SERIOUSLY PROPOSED 
IN GREAT BRITAIN. 


Extraordinary Coal Economies Predicted if Government 
Takes Over of Electrical Supply—Sixteen Ef- 
ficient Super-Power Stations Recom- 
mended for Entire Country. 


A most radical solution of the related problems of 
electric power and coal supplies in Great Britain has 
been recommended in the report just submitted by the 
Coal Conservation Subcommittee of the commission 
studying the supply of electric power. The principal 
features of this revolutionary report are as follows: 

Taking over by the government of the 600 odd 
electric power stations throughout the country, the 
owners being conpensated adequately. Nearly all these 
existing plants are small and inefficient in comparison 
with the large plants in many American cities and 
would therefore be superseded as soon as possible. 

Construction at the most advantageous centers ot 
about 16 gigantic generating stations supplying the 
entire country through high-tension interconnected 
networks. These highly efficient stations would permit 
shutting down of the numerous small plants men- 
tioned above. In many cases these new stations would 
be located at the coal mines to minimize the wasteful 
transportation of coal. The transmission lines would 
in practically no case be over 100 miles in length. 

Instead of burning the coal at these super-stations 
it is proposed to put in by-product coke plants, the gas 
being used to fire the steam boilers or used directly in 
gas-engine-driven generators, and.the valuable by- 
products recovered by distillation, thus yielding an 
income from this source alone af $500,00a,000 
annually. a 

The entire project is to be undertaken and con- 
trolled by a national board of electricity commissioners 
representing the government. l 

The chairman of the subcommittee is Lord Hal- 
dane, who urges that the recommendations be carried 
out without delay as a measure of fuel economy pri- 
marily. Itis estimated that at present about 80,000,000 
tons of coal is used in Great Britain annually for the 
production of electric power. Of this amount the com- 
mittee believes that 55,000,000 tons could be saved 
through the nationalization of power supply as rec- 
ommended. | l 
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Lighting Progress for the Past Year 


Development of M azda Motion-Picture Lamp—Prog- 
ress in Industrial and Street Lighting—Some New 
Lighting Units—A Convenient Foot-Candle Meter 


' By H. W. MATEER 


the year 1917, as in other fields of endeavor, 

have been greatly influenced by the world war. 
The result of this influence has been most marked by 
the stimulation in some fields of lighting and, to some 
extent, the curtailment in other fields. Developments 
in the manufacture of Mazda lamps have been confined 
largely to the successful utilization of raw materials 
which have necessarily been substituted for those pre- 
viously obtained from Europe. The result has been a 
gradual improvement in lamp quality. 


] ) tke sear 1017, ac in the lighting industry for 


DEVELOPMENT OF MOoTION-PICTURE LAMP. 


However, there has been an original and notable 
achievement in the successful application of the incan- 
descent lamp to motion-picture projection. The ad- 
vent of the Mazda lamp for this purpose marks the 
first successful invasion of another lighting field pre- 
viously dominated by the carbon arc. Two Mazda 
lamps have been developed for motion-picture projec- 
tion. One has a capacity of 600 watts, operating at 
20 amperes and 30 volts, and the other a capacity of 
750 watts, operating at 30 amperes and 25 volts. The 
20-ampere lamp is shown in Fig. 2. This lamp has a 
specially coiled filament of the monoplane type. The 
coils are in four segments equally spaced and in the 
same plane. The filament is inclosed in a type T-20 
bulb and operates in an atmosphere of inert gas. 


STATLERD 
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Parallel with the development of the Mazda mo- 
tion-picture lamp has been that of the optical system 
with which it is used. This consists of a spherical 
mirror placed back of the lamp and a specially de- 
signed prismatic condensing lens in front. The mirror 
collects all of the light within a wide angle and directs 
a large part of it forward so that the images of the 
hlament segments appear between the actual segments. 
The resulting effect is an approximate solid band of 
light as the source. The optical system is shown in 
Fig. 3. 

At present the 20-ampere, 30-volt lamp is limited 
in its application to theaters having a projection throw 
up to go feet. It will successfully replace practically 
any alternating-current arc and also direct-current arcs 
up to approximately 35 amperes when fitted with the 
proper optical equipment. | 

The present list of Mazda C lamps for ordinary 
110-125-volt multiple service includes the 150-watt 
size. This new size has been added in the last year to 
satisfy the demand for a lamp with a lumen output 
between the 100-watt and the 200-watt size. 


PROGRESS IN INDUSTRIAL LIGHTING. 


The past year has seen notable progress in the field 
of industrial lighting. The demand for intensified 
industrial production has been greatly increased since 
our entrance into the war and naturally every effort 


Fig. 1—Night Vew of Euclid Avenue, Cieveland, Showing Street Lighting With Mazda Lantern System. The Streaks In the Street 
Are Caused by Automobile and Street-Car Headlights. The Picture Was Not Taken on a “‘Lightiess” Night. 
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has been trained toward this end. The tendency 
toward the use of better illumination, that is, higher 
intensities and a better quality of light, is evidenced in 
several ways. The Industrial Commission of Ohio 
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Fig. 2—A 20-Ampere Mazda Lamp for Motion-P'cture 
Projection. 


has drawn up a lighting code in which much attention 
has been given to the proper light intensities for dif- 
ferent operations. Methods of minimizing or prevent- 
ing glare have also received much attention. The use 
of bowl-frosted Mazda C lamps with the dome-shaped 
steel reflector has been advocated as an improvement 
over the clear Mazda C lamps with open reflectors. 
Both direct and specular glare are minimized and illu- 
mination on vertical surfaces is superior to that with 
bowl reflectors. 

With the idea of absolutely avoiding glare, a special 
unit* has been developed which makes use of a large 
porcelain-enameled steel reflector and a silvered cap 
placed over the bowl of the Mazda C lamp. The direct 


OrPrnca. Syarter UIING MAZ0OA C Leme 
For 


MOTION-FICTURE PROJECTION 


Fig. 3.—Optical System for Use With the Lamp Shown in Fig. 2. 


rays from the filament are reflected by the silver cap 
to the large upper reflector whence they are diffusely 
reflected to the plane of illumination. This new and 
efficient unit is suitable for industrial work requiring 
a soft diffused light which must be obtained from 


*Electrical Review and Western Electrician, June 9, 1917, page 
988. 
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direct lighting. | Such an installation is shown in 
Fig. 4. 

The fuel shortage and the recent orders of the 
United States Fuel Administrator have resulted in the 
discouragement of sign and display lighting for the 
period of the war. It is, however, worthy to note that 
flood lighting has come from the strictly esthetic to a 
utilitarian use—that of protective lighting. The past 
year has seen a great stimulation in this comparatively 
new field. Flood-lighting projectors, searchlights, and 
open steel reflectors have been used to a great extent 
for lighting the exterior of industrial plants, docks, 
bridges, railway yards, etc. Fig. 5 shows the use of 
angle reflectors for protective lighting. 


DEVELOPMENTS IN STREET LIGHTING. 


In the field of street lighting the incandescent lamp 
has continued to replace the carbon arc. There has 
been one street-lighting unit developed which is espe- 
cially worthy of note in that it embodies the good fea- 
tures of previous designs in addition to improvements 
over the undesirable features. Several years ago the 
prismatic refractor came into extended use as a means 
of increasing the candlepower of street-lighting units 
in the horizontal zone. Various units were designed 
with the prismatic refractor around the lamp and the 
whole inclosed in either a clear-glass or opal-glass 


Fig. 4.—Machine Shop Employing Reflecto-Cap Diffusing Units. 
globe. In some cases no inclosing globe was used. 
With no inclosing globe, the brilliancy of the light 
source made such units objectionable for some loca- 
tions. The use of the opal inclosing globe resulted in 
a diffusion of the light and served to reduce deprecia- 
tion due to dirt collection, but the diffusing properties 
of the opal glass tended to interfere with direction of 
the light flux emitted near the horizontal, making the 
distribution from the unit less intense near the hori- 
zontal and more intense at angles near the vertical. A 
unit recently developed, and shown in Fig. 6, makes 
use of a two-piece prismatic dome refractor and an 
inclosing globe of stippled glass. The new features of 
the refractor are that no diffusing prisms are em- 
ployed, but both sets of prisms are used to bend the 
light ravs through large angles. The inclosing globe 
is pressed in one piece with a stippled finish on the 
inside. The surface has no sharp edges nor crevices, 
but its unevenness is sufficient to obscure the lamp 
filament and to modify the brilliancy of light from the 
refractor without materially altering the general direc- 
tion of the light rays. 
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One of the most interesting achievements in con- 
nection with lighting has been the development of the 
foot-candle meter. This is a device for measuring 
light intensities used in ordinary artificial lighting. 


Fig. 5.—Angle Reflector Units Used for Protective Lighting. 


While the instrument is not as accurate as many other 
portable photometers, its simplicity of operation, its 
compactness, together with its fair degree of accuracy 
cause it to fulfill a long felt need. 


A New FooT-CANDLE METER. 


The foot-candle meter is shown in Figs. 7 and 8 
Its operation is based on the photometric principle of 
comparing a known intensity with an unknown. It 
has a white comparison screen which consists of a 
piece'of clear glass on which are two thicknesses of 
paper; one contains round holes and is épaque, and 
the other is translucent. The screen is illuminated to 
a graded intensity from the under side by a miniature 
lamp operating at voltage fixed by the dry battery and 
small rheostat which forms part of the equipment. 
When the lamp is lighted, the round spots appear in 
graduated brightnesses. In operation, the voltage on 


Fig. 6.—A New Street-Lighting Unit Using Prismatic Dome and 
Stippled-Glass Outer Globe. 


the miniature lamp is regulated by the rheostat, the 
small voltmeter indicating the correct value. When the 
instrument is placed in the location where the intensity 
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is to be measured, the actual determination requires 
that the operator pick out the spot on the screen which 
appears to be of the same brightness as the back- 
ground. From the graduated scale beneath the spots, 
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Fig. 7.—A Convenient Foot-Candie Meter. 


the foot-candles can be read directly. The foot-candle 
meter has been of great service in analyzing lighting 
conditions as they exist. Because of its simplicity of 
operation, it may be used*by the layman as well as the 
illuminating engineer. It is to be expected that with 
its extended use, illumination data will be of compre- 
hensive value, not only to the expert, but to every one 
concerned. 

Lighting developments for the past year tend to 
indicate the trend for the coming year. If the war 
continues, it is probable that there will be a continued 
stimulation of protective and industrial lighting and an 
opposite effect on display and sign lighting. In other 
words, all lighting which is not essential to the carry- 
ing on of the war will in all probability be more or 


m 


be Se cee a “pine, 


PRIE 


BATTERY 


LIGHT BOX 


Fig. 8.—Foot-Candle Meter Opened to Show Essential Parts. 


less discouraged as a measure of fuel conservation and 
the tendency will be to use the most efficient sources. 
for that lighting which is necessary. 
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ELECTRIC AND GAS UTILITIES IN 1917 


AND 1918. 


In Spite of Higher Operating Costs Many Companies 
Show Gain in Net Revenues—Features of 
the Year’s Development. 


By W. H. HODGE. 


The features sharply defined in the electric light 
and power and gas industries during 1917 are: 

(1) The highly essential nature of these indus- 
tries under war conditions as well as during peASEN 
times. 

(2) Extraordinary demands for additional serv- 
ice by munitions plants, mines, shipyards, refineries, 
cereal mills, packing plants and establishments pro- 
ducing other necessities. 

(3) Increased operating expenses, due to unpre- 
cedented prices for coal, labor and supplies. 

(4) Inauguration of a period of higher service 
rates to meet increasing expenses, and destruction of 
the fallacv that public utility rates cannot be readily 
advanced to conform with changed conditions. 

(5) Creation of new sources of investment cap- 
ital despite unusual difficulties in financing extensions 
and improvements. 

(6) The imperative need for immediate water- 
power development on the widest practicable scale.’ 

Each successive month of the war brings into 
clearer relief the economic functions performed by the 
electric and gas companies in the saving of time, of 
labor, of fuel and of capital. With more than one- 
half of the industrial power of the country already sup- 
plied by these organizations, they are being called 
upon in increasing measure for effort of the most 
vital kind. 


The central stations burn only about 50 per cent of. 


the coal required for individual power plants. Elec- 
tric motors are among the greatest aids to speed and 
the saving of man power in any factory or shop. The 
factory that buys energy does not have td invest cap- 
ital in its own power plant. Gas replaces coal and oil 
at a saving in many industrial operations. Its by- 
products are used in explosives. 

These are some of the reasons why the electric and 
gas industries performed at least 25 per cent greater 
service than in any preceding vear and why they must 
continue to expand as an indispensable factor in na- 
tional efficiency. 

Unheard of prices for coal. copper. steel and all 
supplies and materals. and the highest wages ever paid 
in the United States hore down heavily on the electric 
and gas companies during the year. The fact that 
manv of them emerged with respectable gains in net 

earnings testifies to their abilitv to effect economies 
and develop new standards of efficiency. 

Few electric companies depend solely on water 
power for production. The great majority of water 
powers must be reinforced with steam-power reserves 
and it usually is the steam reserve that carries abnor- 
mal or suddenly developed business. Therefore. prac- 
tically all power companies, along with the gas com- 
nanies. have had to buy coal at prices which no one 
imagined would ever prevail when the rates charged 
for service were fixed. 

` For the first time in their history these two service 
industries have been compelled to seek higher rate 
schedules. Heretofore rates have been reduced so 
steadily and nersistently that the vossibility of a move- 
ment upwards was unthought of. Courageously pre- 
senting their cases to public service commissions, city 
officials and the public utility organizations secured 
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not far from 5oo rate advances in 1917. Relatively 
few applications of this kind have been rejected, and 
an unexpected attitude of friendly co-operation on the 
part of the public and its representatives has been 
developed. The probabilities are that many additional 
rate increases will become effective in 1918. 

Called upon for an extraordinary volume of serv- 
ice in 1917, the utilities were faced with difficulties in 
financing. Fortunately the increased business of the 
preceding two vears had made necessary large addi- 
tions to producing and distributing equipment. Many 
of these improvements had been installed, or were in 
process of installation and much of the financing had 
been accomplished. Utility obligations maturing in 
1917 were comparatively small. Notwithstanding this 
situation there remained considerable financing to be 
done during the year. 

Since the initial war financing in June scarcely any 
money has been raised for the utilities in the invest- 
ment centers except by the sale of short-term notes at 
a high interest rate, and the highest grade bonds on a 
6 per cent basis. Confronted with this situation an 
increasing number of companies began the develop- 
ment of supplementary financial sources in the cities 
and towns to which they rendered service. At Min- 
neapolis, St. Paul, Denver, Pueblo, Los Angeles, San 
Diego, Salt Lake City, Omaha, St. Louis, Oklahoma 
City, Baltimore, San Francisco, and many smaller 
places, corporations offered their stock to the public 
with a most gratifying response. Millions of dollars 
were thus secured for important extensions on terms 


_ fair both to the companies and the investors. 


Pioneers in this movement in 1915 were the North- 
ern States Power Company and other companies man- 
aged by H. M. Byilesby & Company, the Pacific Gas 
& Electric Company and the Baltimore Consolidated 
Gas. Electric Light & Power Company. Up to the 
summer of 1917 the Byllesbv interests had confined 
the plan to the Northern States Power Company and 
the San Diego Consolidated Gas & Electric Company, 
hut in the latter part of the year they extended its 
operation to more than two-thirds of their properties, 
with the result that recent financing at Byllesby proper- 
ties has aggregated not less than $2,500,000. 

Not onlv have the utilities created a new invest- 
ment field for their customers and a new source of 
supplementary financing for themselves, but thev have 
established a new kind of protection against political 
assaults of unauestioned value to the general investor 
in utility securities. 

Following the national policies defined at Wash- 
ington utility companies are restricting construction 
and capital investment to the closest limits. Only 
those additions and extensions absolutely necessary to 
public and industry are countenanced. Business re- 
sponding to this definition, however, will probably 
continue to force itself upon the utilities in 1918. 

The tests surmounted bv the utilities in 1917 and 
their ability to obtain comnensatorv rates indicate their 
power to maintain the virile stability for which they 
have been noteworthy. 


LJ 


New York Electrical Society Holds Big Meeting. 
—The 360th meeting of the New York Electrical 
Society was held on December 20. The scheduled pro- 


gram included a paper by Frank M. Leavitt, inverifGh p a 
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of the Bliss-Leavitt torpedo, entitled “A Brief FH 
torical Sketch of the Development of the Torpe V 
also an address by W. A. LaDue of the Publie Service 
Flectric Company of New Jersey upon “Aerial Table *” 


Construction.” illustrated with motion pictures) = -.'" 
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Conditions in Electrical Manufacturing 


During 1917 


A Concise Statement of the Effect of the Unprecedented 
Demands on Manufacturing Facilities and the Tendency 
for This Year—Statistical Table of Electrical Products 


By CHARLES H. ROTH 


Secretary, Electric Power Club. 


REVIEW of conditions during the past year as 

A affecting the manufacturers of electric power 

apparatus will show that it has been a strenuous 
period with them. 

Most manufacturers 
found a decided upward 
change in demand in the 
fall of 1915, and this up- 
ward tendency has pre- 
vailed ever since. Exten- 
sive enlargement of plant 
capacity by some manufac- 
turers with the consequent 
easing up of tension on 
their equipment gives the 
impression to some of a 
lessening activity at the 
present time. In reality it 
is a more rapidly increas- 
ing supply than of increas- 
ing demand. Unless due 
caution is used in such en- 
largement of equipment 
there is liable to be a se- 
rious surplus of supply in 
the future with consequent 
demoralization of prices. 

Buyers of electrical ap- 
paratus should learn to an- 
ticipate their requirements 
and not expect to secure 
delivery, especially of spe- 
cial apparatus, from stock. 

There is a slight falling 
off in demand for some l l 
lines of apparatus that go to non-essential business, 
but the ever-increasing demand of the various de- 
partments of the Government, due to war activities, 
is causing enlargement of many manufacturing plants 
in essential industries, resulting in the purchase of 
much new power apparatus. The demand for motors 
of over 25 horsepower is good and above 100 horse- 
power is not at all satisfied by the present output. 

At various times during the year there have been 
indications of shortage of necessary raw or semi- 
finished materials and while the supply of materials is 
not up to immediate demand, manufacturers have 
Jearned that they must anticipate their requirements 
and have been forced to carry much larger stocks than 
in former years and in this way they have been able 
to take care of their orders, in some cases with con- 
siderably deferred shipping dates. 

Prices of apparatus have not kept pace with the 
increase in cost of material and labor, with a conse- 
quently narrower margin of profit to the manufac- 
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turer. The latter part of the year has, however, shown 
a much steadier condition in prices of materials, un- 


doubtedly due to the fixing of prices of raw materials 
by the Government. 

The power apparatus 
manufacturers, through a 
War Industries Committee 
composed of the Board of 
Governors of the Electric 
Power Club, are co-oper- 
ating with the Government 
in securing the quickest 
delivery and the maximum 
output of apparatus re- 
quired by the various Gov- 
ernment departments. 

Officials of the Electric 
Power Club in consultation 
with Government officials 
assisted the Government in 
securing the services of a 
number of well-posted 
power apparatus men. 
These, with Mr. Walter 
Robbins as the head, form 
the electrical division of 
the War Industries Board 
of the Council of National 
Defense. 

This electrical division 
is gathering data from all 
manufacturers as to stock 
on hand, orders on their 
books, both Government 
and regular orders, deliv- 
ery promises and possible output, all for the purpose 
of assisting the various departments of the Govern- 
ment, its allies and essential manufacturing industries 


in securing a prompt supply of their requirements in’ 


power apparatus, and also to so apportion the busi- 
ness that each manufacturer will be able to operate 
his plant at its best efficiency. 


Similar surveys are also being made by other 


branches of electrical manufacturing so as to give the 
most complete and up-to-date information on the 
manufacturing facilities available for the Government’s 
immediate needs. A fine spirit of co-operation has 
been developed among the different electrical manu- 
facturing interests in meeting the country’s needs 
promptly and adequately. In spite of numerous losses 
of skilled employees, who have ben enrolled in active 
war service, every possible effort has been made to 
increase efficiencies of production and enlarge pro- 
ducing facilities so that the nation’s war activities may 
not be hampered. 


— —— eee — m è D =e 


January 5, 1918. 


ELECTRICAL REVIEW 


Estimated Value of Materials Used in the 
Electrical Industry in 1917 


In presenting the accompanying estimate every effort nas been made to achieve the maximum 


degree of accuracy. 


While the figures are offered only as estimated values, there are some actual 


hgures included in the list. This is particularly tru2 in the fields where the production is controlled by 


comparatively few manufacturers. 


It may be of interest to state briefly the manner in which the estimates were compiled. Inquiries 


were directed to practically every electrical manufacturer asking for the actual value of his products, 


manufactured during 1917. Each manufacturer was also asked to estimate the value of the business 
done by all manufacturers in their field, based on thcir own production. Where complete returns were 
received the actual value was computed. Where it was not possible to obtain complete returns in any 
one field, the returns received were checked against the average of the estimates for that field. 

This opportunity is taken to thank those manutacturers who so kindly co-operated in this work 
and also the various electrical trade organizations who gave valuable assistance. 


ARTICLE. 
Air Washers, cooling ponds, etc........ 
Arc lamps and appurenances............... 


Auxiliaries, steam, for electrical installa- 
tions, such as pumps, condensers, sep- 
arators, fecd-water heaters, injectors, 
PIPING: [OCG nick ee ERES aw hanes T 


Brackets, pole-line hardware, etc........... 


Bells, buzzers, push-buttons, call-boxes, an- 
nunciators 


eeeeeeeereseseexvneveesveeseeneneee tet e@eeeee 


Boilers for electrical plants (water-tube)... 


Boilers for electrical plants (other than 
water-tube) 


eee0neeseeeneese eet © se es wp se Se @ 


Cables, underground, aerial and submarine. 
Carbons for lamps, batteries, brushes or 


other electrical purposes.............. 
Circuit-breakers .......... 0.0... cc ccc eee ees 
Conduits (underground) and similar ma- 
COCA anes Aberdeen dees eee caus 
Electroplating and other electrolytic appar- 
atus not elsewhere specified........... 
Electrostatic machines, induction coils, 
mecal SCtS s Gen ead es Aeree ee Reeds 
Elevators, electric (mechanism only)...... 
Engines, gas or gasoline or oil, used to 
drive electrical machinery............. 
Engines, steam (reciprocating), used t 
drive electrical machinery ............. 


Fans, electrically operated and direct-con- 
nected 


eeeeeveee8e8tPeeteeoeeveeetereeeee ®t Geet *# a ees 


Fire-alarm apparatus, also burglar alarms, 
crossing indicators, etc................ 


Fixtures for electric Jighting.............. 
Fuses 
Generators 
Glassware, electrical 


Heating and cooking apparatus, electrical.. 


Incandescent lamps (carbon or metal fila- 
ments) 


Instruments for measurement and meters, 
of all kinds; also ground detectors, sci- 
entific and laboratory apparatus, pho- 
tometers, Leyden jars, X-ray outhts, etc. 


erec5ueoereeneeeteereeee sete ere se ee ee eee © 


7,975,000 
6,250,000 


1,750,000 
3,500,000 


2,000,000 
17,400,000 


10,000,000 
2,350,000 


950,000 


2,000,000 


750,000 
4,500,000 


9,000,000 
4,500,000 
4,700,000 


1,000,000 
18,300,000 
3,500,000 
75,475,000 
6,000,000 
6,200,000 


52,000,000 - 


8,500,000 


ARTICLE. VALUE. 

Insulating material, fiber, tape, etc......... 7,550,000 

Insulators (glass and porcelain)........... 4,000,000 
Interior wiring supplies, as tubing, interior 
conduit, molding, junction boxes, ro- 

settes, outlet boxes, ectc.............00. 10,575,000 

Lightning arresters ............... 00.0000: - 800,000 

Mercury-vapor lamps .............-2.e20:0: 1,100,000 

Motors, including parts of machines, boost- _ 

ers, balancers, rotary converters, motor- 

generators, etc., and all motor applica- 

tions, such as in automobiles.......... 95,470,000 
Poles and wire towers, crossarms, etc...... 5,100,000 
Primary batteries ............. 0... cee eeee 6,000,000 
Railway supplies, electric, such as trolleys 

and other contact devices, strain insula- 

tors, cross-overs, rail-bonds, etc........ 7,300,000 
Rheostats, car controllers, motor starters, 

COEF es cee Nye eau ot ea and tered ane te heehee 7,000,000 
Shafting, pulleys, clutches, etc., used in 

electrical generating plants............ 1,500,000 

SENS SElECITIC cine pesos teen b textes sees 3,475,000 
Sockets, switches, cut-outs......... ie fags 9,360,000 
Steam turbines, used to drive electrical ma- 

CHINMCEY: Gadu be waned 60 eh ih dawns ares 19,200,000 
Storage batteries, including used in auto- 

mobiles oseere Eee ae eo a ee 16,000,000 
Telegraph instruments and apparatus...... 1,000,000 
Telephones, telephone switchboards and 

distinctively telephonic apparatus...... 27,000,000 
Transformers, stationary .............000. 26,000,000 
Water-wheels, used to drive electrical ma- 

CHNTEEY 25 Si aitue oo E E EE tices 4,100.000 
Welding apparatus, electric............... 460,000 
Wire, rubber-covered ............... ccc eee 68,600,000 
Wire, weatherproof .................00 eee 12,000,000 
Wire, all other electrical.................. 15,000,000 


Wireless apparatus 3,100,000 


esceer et eee see r r a r a r 


17 


18 


Vol. 72—No. 1. 


Central-Station Rate Increases During 


1917 


An Authentic Compilation of Increses in Rates for Electricity 
Which Have Been Made Necessary by Increased Operating Costs 


and equipment, combined with unprecedented 

demands for service, have made it necessary for 
many central-station companies to increase rates for 
electricity during the past year. The increase in coal 
cost, in some instances as much as 300 per cent and 
over, has been most responsible, and doubtless when 
existing fuel contracts expire and new prices are de- 
manded, many more companies will find that their 
only recourse is increased rates. 

The record of the central-station industry in the 
matter of rates is an enviable one and has no parallel 
in our commercial activity. During the past few years 
the prices of all commodities have steadily increased 
and although the cost of labor and of all materials and 
equipment entering into the manufacture and supply 
of electricity has made noticeable advances, the cost of 
electricity has been continuously and consistently 
reduced. 

Ever since our entrance into the world war every 
effort has-and is still being made to effect greater oper- 


A BNORMAL increases in the cost of fuel, labor 


ating economies so that it would not be necessary to 


increase rates. However, many central-station com- 
panies have been operating on such small margins that 
even a slight increase in the cost of coal would mean 
additional operating expense that must be counter- 
acted by new business, so it can readily be seen that 
in the face of present coal prices, increased rates are 
the only recourse. 

From the foregoing it should not be construed that 
there has been a general advance in rates by the cen- 
tral-station industry. As a matter of record. consid- 
erably less than 10 per cent of the companies oper- 
ating steam plants have made increases. In most cases 
the increase in rates is only temporary and is con- 
tingent on coal prices and in very few instances have 
residential rates been advanced, the increase affecting 
power users only. The so-called “coal clause” which 
permits a company to vary its rates in accordance with 
the price of coat has been adopted in many instances 
and is proving a very satisfactory means for protect- 
ing the company against future advances in fuel cost. 

In order to present an authentic record of the in- 
creases in rates that have been made since January 1, 
1917, the ELECTRICAL REVIEW directed an inquiry to 
every state public service commission asking for the 
names of the companies making an increase and the 
amount thereof. In a number of states the law pro- 
vides that changes in rates may be made by publish- 
ing, filing and posting of the changes. giving 30 davs’ 
notice to the public and the commission, when the 
changed rates thus become effective automatically on 
the date fixed. There have been comparatively few 
rate increases made in the states having such laws 
which include Pennsylvania, Connecticut, Iowa and 
Minnesota. 

Among the states where permission must first be 
secured from the commission before an increase can 
be made are several where no companies have asked 
such permission. In the following states no central- 
station companies have asked for permission to in- 


crease rates: Wyoming, Oklahoma, Arizona, Idaho, 
Vermont, Nevada, Georgia, North Carolina, Maine 
and New York. o 

The following compilation gives some of the in- 
creases in the rates of electric companies which have 
been made during the vear 1917, most of them during 
the last six months. The data presented give an idea 
of the classes of service usually bearing the increase 
and the methods used by the different companies in 
making increases. Coal clauses are added in many 
cases to the power rates; in a number of cases the 
rates for the larger blocks are increased; and a few 
cases are included where the entire rate has been 


changed in such a way as to make it rather difficult to 


judge of the result of the revision. 
Alabama. 


MogBILE ELectric COMPANY, MOBILE, ALA. 
The following coal clause was added to all power 
rates: 


The rate increases 0.1 cent net per kilowatt-hour for each 50 
cents or fraction thereof increase in f. o. b. price of coal above 
2.00 per ton. 


California. 


CALISTOGA ELECTRIC 
County, CAL. 
This company has been granted an increase of IO 

rer cent on its annual income from its 314 customers, 

representing an annual gross revenue of about $1,005. 


CoMPANY, CALISTOGA, NAPA © 


Colorado. 


CoLorapo Sprincs Light, HEAT AND Power CoM- 

PANY, COLORADO SPRINGS, COLO. 

The energy charge of the large light and power 
service rates was increased from .g cent to I cent per 
kilowatt-hour for alternating current and from 1.1 
cent to 1.2 cent per kilowatt-hour for direct current. 

The energy charge of the mill-power rate was in- 
creased from 5 cents to 6 cents per kilowatt-hour. 

The rate to reduction mills was increased from .95 
cent to I cent per kilowatt-hour. 

The rate for large hotels—light and power—was 
increased from 2.1 cents to 2.6 cents per kilowatt-hour 
for the first 4.500 kilowatt-hours and from 1.75 cents 
to 2 cents per kilowatt-hour for the excess. Sign and 
display lighting rate was also increased. These rates 
were prescribed by the Colorado Public Utilities Com- 
mission. The total increase authorized is in the 
neighborhood of $25,000 annually. 


SUBURBAN LIGHT & POWER Company, AURORA, COLO. 
The company increased its rates and charges for 
commercial and domestic lighting to an amount of 
‘about $500 per vear. 
Connecticut. 


THe Hartrorp ELECTRIC Licut Company, HART- 

FORD, CONN. 

A one-half cent increase per kilowatt-hour for resi- 
dence lighting, commercial lighting and heating and 
cooking service: increase in general power rates: and 
the following coal clause added_to optional power 
service: 
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January 5, 1918. 


“The energy charge of 0.7 cent per kilowatt-hour is based 
upon a coal price of 33.75 per ton and is subject at any time 
to an automatic increase at the rate of 0.15 cent per kilowatt- 
hour for each increase of $1.00 per ton in the price which may 
be paid for coal above $3.75.” 


THe Connecticut LIGHT AND POWER COMPANY, 
NEW BRITAIN, CONN. 


Former rate for retail power service provided 1.8 
cent for all excess use over 30.000 kilowatt-hours con- 
sumed per month. This rate is discontinued and the 
rate of 2.1 cents is charged for all excess use over 
25,000 kilowatt-hours consumed per month. 

The general power rate has been changed. The 
former rate was as follows: 


Demand charge: 
6.00 for the first kilowatt of demand. 
4.50 per kilowatt for the next 2 kilowatts. 
$3.00 per kilowatt for the next 2 kilowatts. 
$2.00 per kilowatt for the next 10 kilowatts. 
$1.75 per kilowatt for the next 35 kilowatts. 
$1.25 per kilowatt for the next 450 kilowatts. 
H 20 per kilowatt for the next 500 kilowatts. 
1.10 per kilowatt for all excess, plus an 
Energy charge of 
3 cents per kilowatt-hr. for the first 150 kilowatt-hrs. 
2 cents eF kilowatt-hr. for the next 150 kilowatt-hrs. 
1.75 cents per kilowatt-hr. for the next 200 kilowatt-hrs. 
1.65 cents per kilowatt-hr. for the next 500 kilowatt-hrs. 
1.1 cents per kilowatt-hr. for the next 9000 kilowatt-hrs. 
0.9 cent per kilowatt-hr. for the next 10,000 kilowatt-hrs. 
0.75 cent per kilowatt-hr. for the next 10,000 kilowatt-hrs. 
0.7 cent per kilowatt-hr. for all excess, 


The new rates are: 


Demand charge: 
2.60 per kilowatt for the first 5 kilowatts of demand. 
2.10 per kilowatt for the next 10 kilowatts of demand. 
$1.60 per kilowatt for the next 35 kilowatts of demand. 
$1. pe per kilowatt for the next 250 kilowatts of demand. 
GPe kilowatt for excess use, plus an 
Bers charge of 
3.1 cents per kilowatt-hr. for the first 500 kilowatt-hrs. 
1.8 cents per kilowatt-hr. for the next 1000 kilowatt-hrs. 
1.05 cents per kilowatt-hr. for the next 8500 kilowatt-hrs. 
0.85 cent per kilowatt-hr. for the next 40,000 kilowatt-hrs. 
0.6 tent per kilowatt-hr. for excess use. 


The following coal clause has been added to the 
schedules for retail power and general power: 


“The rates increase or decrease 0.001 cent per kilowatt-hour 
for each 1 cent increase over $4.50, or decrease below $3.80 in 
average price per long ton oe Sie delivered, of equivalent heat- 
ing value of 13,500 B. t. u. a pound: during the three months 
preceding the month for which ill is rendered.” 


THE CONNECTICUT LIGHT AND POWER COMPANY, 
WATERBURY, CONN. 
The former rates for retail power were: 


8 cents per kilowatt-hour for the first 50 kilowatt-hours. 

7 cents per kilowatt-hour for the next 50 kilowatt-hours. 

6 cents per kilowatt-hour for the next 50 kilowatt-hours. 

5 cents per kilowatt-hour for the next 150 kilowatt-hours. 

4 cents per kilowatt-hour for the next 300 kilowatt-hours. 

3.5 cents per kilowatt-hour for the next 400 kilowatt-hours. 

2.1 cents per kilowatt-hour for the next 19,000 kilowatt-hours. 

1.6 cents per kilowatt-hour for the next 80,000 kilowatt-hours. 

1.6 cents for entire consumption when 100,000 kilowatt-hours 
or over. 

1.5 cents for entire consumption when 150,000 kilowatt-hours 
or over. 


The rates for the first blocks of the new rate re- 
main the same down to 2.1 cent rate and that rate 
applies to all'excess over 1000 kilowatt-hours con- 
sumed. 

The same changes were made in the general power 
tate for Waterbury as were made for New Britain. 
(See above.) ` 

The coal clause in effect in New Britain 1s also ap- 
plicable to the retail power and general power rates 
for Waterbury. 

Indiana. 
InpIANAPOLIS LiGHT AND Heat Company, INDIAN- 

APOLIS, IND. 

The Company has Been granted authority by the 
Indiana Public Service Commission to add a surcharge 
of 0.5 cent, per kilowatt-hour to bills for electric serv- 
ice AN between September | I, 1917, and June 30, 
IQI 


Mcncie Evectric Light Company, MUNCIE, IND 
The Indiana Commission authorized the Company 

to add to power bills in the cities of Muncie, Normal 

City, Riverside City, Shideler, Eaton, Hartford City, 
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Dunkirk and Redkey a flat arbitrary ten per cent sur-- 
charge on July 1, 1917, the same to run until January 
I, 1918, or until such time as revoked or revised by the: 
Commission. (11 Rate Research 248.) 


MERCHANTS HEAT & Licht Company, INDIANAPOLIS,,. 
IND. 
Authorized to add surcharge of 5 mills per kilo- 
watt-hour on all bills except the 7 cent residence rate.. 


“ROCKPORT WATER Works CoMPaAny, ROCKPORT, IND 


Authorized to increase rates from 71% to 8 cents on: 
the second 25 k. w. h. consumed in accordance with 
the franchise; and also increase of rates on power of 
rO per cent on the first 50 k. w. h. consumed to 40 per 
cent on the fifth 50 k. w. h. consumed and to any ex- 
cess of the 50 k. w. h. 


Kentucky. 


CARLISLE ELECTRIC LIGHT & PowER Company, CAR- 

LISLE, Ky. 

This company of 5 cents on the kilowatt-hour 
charge has been allowed by the City Council. The 
agreement contains a clause enabling the Council to- 
terminate the increase on a month’s notice. 


Maryland. 


CONSOLIDATED Gas, ELECTRIC Ligut & Power Com- 

PANY, BALTIMORE, MD. 

The following coal clause was added to the pri- 
mary industrial power rate, the flat rate for primary 
industrial power and the railway generating power 
rate: 


The energy charge for current supplied over 2300 volts is. 
increased or decreased 0.033 cent per kilowatt-hour for each 10 
per cent increase above or decrease helow $2.70 in price per ton 
for coal delivered during the month for which hill is rendered. 


Massachusetts. 


Tue Epison ELECTRIC ILLUMINATING COMPANY, 
Boston, Mass. 
The following coal clause was added to the com- 
pany’s rates for large lighting and power service, large- 
power service, and theater service: 


“Whenever during any month in which electricity is fur- 
nished under this agreement the cost at its stations of a suffi- 
cient amount of coal used by the company to do the work of 
a long ton of coal under the conditions prevailing during the 
calendar year 1916, and according to the provisions of its con- 
tract then in force, applying the specifications therein to all 
kinds of coal, exceeds the cost of such long ton at its stations 
during the year 1916, then for each and every one cent of such 
excess cost a charge will be made, in addition to the prices 
named in this agreement, of 114 cents per thousand kilowatt- 
hours for all kilowatt-hours sold under this agreement.” 


Tue Epison Exvectric ILLUMINATING COMPANY, 
_BrocKTon, Mass. 
The company issued a coal clause to be added to its. 
power contracts. 


“If the cost to the Company of coal of Pocahontas, New 
River or equivalent quality exceeds $5.00 per long ton for a 
period exceeding 3 consecutive months, the rate for electric 
energy increases 0.006 cents per kilowatt-hour for each 5 cent 
increase in cost over and above $5.00 per gross ton. If such 
average price of coal is Iess than $4.25 per long ton, then the 
Company will in corresponding manner reduce its price 0.006° 
cent per kilowatt hour.” 


Fara. RIVER ELECTRIC LIGHT CoMPANY, FALL RIVER, 

AT Aass. 

The coal clause added to the company’s general 
power schedules and to its primary service rate in- 
creases the rates one mill per kilowatt-hour for every 
dollar increase in the cost of coal above $4.00 per ton 
and decreases the rates one mill per kilowatt-hour for 
everv dollar decrease below $3.50 per gross ton. 

The rates for primary service were: 


1.5 cents per kilowatt-hour for the first 50,000 kilowatt-hours. 
1 cent per kilowatt-hour for the next 100,000 kilowatt-hours. 
0.9 cent per kilowatt-hour for all excess. 


The present rate reads: 


1.5 cents per kilowatt-hour for the first 50,000 kilowatt- hours. 
1 cent per kilowatt-hour for all excess use. 
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FITCHBURG Gas AND ELectRiC Company, FircH- 
BURG. MASS. 
The rates for general power service have been 
increased 6 mills per kilowatt-hour. 


Lowett ErECTRIC Licnt CORPORATION, LOWELL, 
Mass. 
A coal clause has been added to the industrial 
power rate and the large industrial power rate. 


MAarLDEN ELECTRIC Company, MALDEN, Mass. 
The energy charge in the rates for general power 
was increased '™% cent per kilowatt-hour. 


ADAMS Gas Licnurt Company, ADAMS, Mass. 
L 


Increase of ™% cent a kilowatt-hour. 


Brvrrty Gas AND ELECTRIC CoMPANY, BEVERLY, 
Mass. l 
Increase of I cent a kilowatt-hour. 


NEWRURYPORT Gas AND ELECTRIC COMPANY, NEW- 
BURYPORT, Mass. 
Increase of 1% cent per kilowatt-hour for power. 


NORTH ApaMs Gas Licgut Company, NORTH ADAMS, 
Mass. 
Increase of 54 cent per kilowatt-hour for power. 


PITTSFIELD ELrectric ComMPANy, PITTSFIELD, Mass. 

Rates for electric power are subject to change at 
the rates of 114 mills per $1.00 increase or decrease 
in cost of coal delivered on cars in Pittsfield above 
and below $7.50 per ton. 


Outrncy Evectric LicHT AND Power COMPANY, 
Ourncy, Mass. | 
Graduated increase to customers using more than 
50 kilowatt-hours for power. 


SALEM ELFCTRIC LIGHTING COMPANY, SALEM, Mass. 
Increase of 14 cent per kilowatt-hour for power. 


New Beprorp Gas AND Epison LIGHT COMPANY, 
New Beprorp, Mass. 
General power rate and the long-hour general 
power rate have been increased by 2% mills per kilo- 
watt-hour. | 


SUBURBAN ELECTRIC LicuTING COMPANY, REVERE, 
Mass. 
Increase of 14 cent per kilowatt-hour for power. 


CHICOPEE MUNICIPAL PLANT, CHICOPEE, MASs. 
Increase of 20 per cent on all power rates. 


DANVERS MUNICIPAL PLANT, DANvERs, Mass. 

Increase of 1 cent per kilowatt-hour on lighting 
rates. Increase of % cent per kilowatt-hour on power 
rates. 


PraBopy: MUNICIPAL PLANT, PEABODY, Mass. 
Increase of ™% cent per kilowatt-hour on power 
rates. 
Michigan. 


CONSUMERS POWER COMPANY, FLINT, MICH. 

Its rate for general power was increased from 4.44 
cents per kilowatt-hour for the first 60 hours’ use of 
demand and 31% cents per kilowatt-hour for all ex- 
cess, to 5 cents per kilowatt hour for the first 60 hours’ 
use of demand and 3.89 cents per kilowatt-hour for 
all excess. 

The demand charge in the schedule for optional 


power was: 


$1.67 per horsepower for the first 5 horsepower of demand. 
$1.50 per horsepower for the next 10 horsepower of demand. 
$1.33 per horsepower for the next 10 horsepower of demand. 
$1.17 per horsepower for the next 25 horsepower of demand. 
$1.00 per horsepower for excess. 


The demand charge now in effect ts: 

$1.67 per horsepower of demand. ; 

The rate for primary power was increased. The 
former rate was as follows: 


Demand Charge: 
$30.00 per cay per kilowatt for the first 50 kilowatts of 


demand. 
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$20.00 per year per kilowatt for the next 50 kilowatts of 
demand, 


$15.00 per year per kilowatt for the next 400 kilowatts of 
demand, 


$12.00 per year per kilowatt for excess, plus an 
Energy Charge of 
0.7 cent per kilowatt-hour for the first 250 hours’ use of 
demand. 
— 0.6 cent per kilowatt-hour for all excess. 
Prompt bayment Discount: 5 per cent, 23 days. 


The new rates are: 


Demand Charge: 
$30.00 per year per kilowatt for the first 50 kilowatts of 
demand. 
$20.00 per year per kilowatt for the next 50 kilowatts of 
demand. 
$15.00 per year per kilowatt for excess, plus an 
Energy Charge of 
0.95 cent per kilowatt-hour for the first 250 hours’ use of 
demand. 
0.75 cent per kilowatt-hour for excess, 
Prompt Payment Discount: 2 per cent, 23 days. 


CONSUMERS Power COMPANY, GRAND Rapips, MICE. 


The demand charge for lighting and power service 
was changed. The former rate was: 


$24.00 per kilowatt for the first 50 kilowatts of active load. 
$18.00 per kilowatt for the next 50 kilowatts of active load. 
$15.00 per kilowatt for excess. 
The rate now in effect is: 


$24.00 per kilowatt for the first 50 kilowatts of demand. 
$18.00 per kilowatt for excess. 


The energy charges in this rate for lighting and 
power service were increased 0.5 ‘cent per kilowatt- 
hour. 

The primary power rate was changed same as in 
Flint, Mich. 


CONSUMERS POWER COMPANY, KALAMAZOO, MICH. 
The energy charge of the rate for optional com- 
mercial lighting was increased from 


3.33 cents to 3.89 cents per kilowatt-hour for the first 30 
hours’ use of active demand. 

2.77 cents to 3.33 cents per kilowatt-hour for the next 60 
hours’ use of active demand. 

2.22 cents to 2.78 cents per kilowatt-hour for all excess. 


The energy charge of the optional rate for power 
service was increased from 1.11 cents to 1.67 cents per 
kilowatt-hour. | 

The energy charge of another optional power rate 
was increased from 


3.33 cents to 3.89 cents per kilowatt-hour for the first 30 
hours’ use of demand. 

2.22 cents to 2.78 cents per kilowatt-hour for the next 90 
hours’ use of demand. 

2 cents to 2.5 cents per kilowatt-hour for excess. 


The rate for primary power was changed the same 
as in Flint and Grand Rapids, Mich. 


MICHIGAN POWER COMPANY, LANSING, MICH. 
The former rates for general lighting and power 
were: 
5 cents per kilowatt-hour for the first 50 kilowatt-hours. 
4 cents per kilowatt-hour for the next 100 kilowatt-hours. 
3 cents per kilowatt-hour for the next 850 kilowatt-hours. 
2 cents per kilowatt-hour for the next 4000 kilowatt-hours. 
1.75 cents per kilowatt-hour for the next 5000 kilowatt-hours. 
1.4 cents per kilowatt-hour for the next 35,000 kilowatt-hours. 
1.25 cents per kilowatt-hour for excess. 
Minimu Charge: 50 cents gross, 40 cents net, per meter. 


The present rates in effect are: 


5 cents per kilowatt-hour for the first 50 kilowatt-hours. 

4 cents per kilowatt-hour for the next 100 kilowatt-hours. 
3 cents per kilowatt-hour for the next 850 kilowatt-hours. 

2 cents per kilowatt-hour for the next 4000 kilowatt-hours. 
1.75 cents ner kilowatt-hour for excess. 

Minimum Charge: 50 cents net. 


The straight line meter rate for wholesale lighting 
and power was increased from 0.85 cent to 0.95 cent 
per kilowatt-hour and later was tncreased to 1.25 cents 
per kilowatt-hour. The minimum charge of this rate 
was increased from $915.42 net to $2,500 net. 

The energy charge for auxiliary power was in- 
creased from 1.1 cents per kilowatt-hour to 1.4 cents 
per kilowatt-hour. 

The suburban lighting rate was changed by in- 
creasing the last step from 5 to 6 cents per kilowatt- 
hour for excess consumption (over 30 hours’ use of 
demand), and the minimum charge from 50 to 65 cents 
per meter. 


1d 


January 5, 1918. a 


The suburban lighting and power rates were: 


10 cents per kilowatt-hour for the first 30 hours’ use of 
demand. 

7 cents per kilowatt-hour for the next 30 hours’ use of 
demand. 

4 cents per kilowatt-hour for excess, 


In the present rates in effect the second block is 


increased 1 cent and the minimum charge increased 
trom 50 to 65 cents per meter. 


The suburban retail power rate was formerly: 


4 cents per kilowatt-hour for the first 60 hours’ use of 
demand. 

3 cents per kilowatt-hour for the next 60 hours’ use of 
demand. 

2 cents per kilowatt-hour for the next 180 hours’ use. of 
demand. 

1 cent per kilowatt-hour for excess use. 

Minimum Charge: 50 cents per meter. 


The present rate in effect is: 


5 cents per kilowatt-hour for the first 60 hours’ use of 
demand. 

4 cents per kilowatt-hour for the next 60 hours’ use of 
demand. 

2.5 cents per kilowatt-hour for excess use. 

Minimum Charge: 65 cents per meter. 


TCONSUMERS POWER COMPANY, SAGINAW, MICH. 


The primary power rate was increased. The for- 


mer rate was: 


Demand Charge: 
$30.00 per year per kilowatt for the first 50 kilowatts of 
demand. 
$20.00 per year per kilowatt for the next 50 kilowatts of 
demand. ; 
$15.00 per year per kilowatt for the next 400 kilowatts of 
demand. 
$12.00 per year per kilowatt for excess, plus an 
Energy Charge of A 
0.7 cent per kilowatt-hour for the first 250 hours’ use of 
demand. 
0.5 cent per kilowatt-hour for excess. 


The new rate is: 


Demand Charge: 
$30.00 per year per kilowatt for the first 100 kilowatts of 
demand. ; 
$27.00 per year per kilowatt for the next 100 kilowatts of 
` demand. 
$23.00 per year per kilowatt for excess, plus an 
Energy Charge of 
0.7 cent per kilowatt-hour. 


Minnesota. 


NORTHERN STATES POWER COMPANY, FARIBAULT, 
MINN. 


The company has announced a 10 per cent war 
emergency surcharge to electric light. power and gas 
bills of the Faribault division, effective January 1, 
1918. 

MINNEAPOLIS GENERAL ELECTRIC COMPANY, MINNE- 

APOLIS, MINN. | 

A temporary surcharge of 10 per cent will be 
added to power bills and 5 per cent to lighting bills 
after January I, 1918. 

NORTHERN STATES POWER COMPANY, ST. PauL, MINN. 

In all new wholesale power contracts an increase 
of 10 per cent to net monthly bills has been provided. 


New Hampshire. 


Twin State Gas anD ELectric Company, DOVER, 

N. H. 

This company has increased its power rates by a 
provision adding to the customers’ bills the amount cf 
So.005 net per kilowatt-hour for the amount of 
monthly consumption. 


Prymoutu ELECTRIC Licur ComĪmPANY, PLYMOUTH, 
Ne H. 
The New Hampshire Public Service Commission 

approved an application to increase rates to cover the 

increased cost of coal and labor. 


RockincHamM County LIGHT AND POWER COMPANY, 
PortsmouTH, N. H. 
The New Hampshire Public Service Commission 
approved the following coal clause to be added to the 


power contracts: 


‘The price for each kilowatt-hour of electric current taken 
under any contract made under this schedule shall be subject 
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each month to an addition or a decrease of forty-five one- 
thousands of a cent ($0.00045) per kilowatt-hour for each whole 
ten per cent (10%) of forty cents ($0.40) of increase or decrease 
from the normal price for bituminous coal at four dollars ($4.00) 
per long ton f. o. b. the company’s wharf, during that month.” 


New Jersey. 


PUBLIC SERVICE ELECTRIC COMPANY, NEWARK, N. J. 

The following coal clause has been added to the 
wholesale power rate effective in the cities of Bayonne, 
Camden, Fast Orange, Elizabeth, Hoboken, Jersey 
Citv, Newark, Passaic, Paterson, Perth Amboy, Tren- 
ton and West Hoboken: 


“The Energy Charge is increased or decreased 0.039 cent per 
kilowatt-hour, for each 35 cent increase over $4.00 or decrease 
below $3.50 in the price per long ton of bituminous coal delivered 
at Company’s generating station during the month.” 


New York. 


New York City. Borough of the Bronx. 
Tue Bronx Gas AND ELECTRIC COMPANY. 

The minimum charge for general power service 1s 
increased from $1.00 to $2.00 per horsepower con- 
nected. l 

The wholesale light and power schedule has the 
foHowing coal clause: 

“The rate is increased or decreased. each month, 0.06 cent 
per kilowatt-hour for each 10 per cent of increase or decrease in 
price of coal from $3.00 per long ton, f. o. b. company’s dock 
during that month.” 

Boroughs of Manhattan and the Bronx. 
THE NEW York Epison Company. THE UNITED 

ELECTRIC LIGHT AND POWER COMPANY. 

The following coal clause has been added to pri- 
mary lighting and power rate in Manhattan; the pri- 
mary lighting and power rate in the Bronx; the pri- 
mary power rate for general construction work; the 
primary power rate for submarine tunnel construction ; 
and the primary power rate for refrigeration and ice- 
making sevice: 


“Add 0.035 cent per kilowatt-hour to the Energy Charge 
for each 30 cent increase in price of coal above $3.00 per long 
ton; deduct 0.35 cent per kilowatt-hour for each 30 cent drop 
in price of coal below $3.00 per long ton delivered.” 


gy it 


Borough of Brooklyn. = 
kKpison ELECTRIC ILLUMINATING COMPANY OF BROOK- 
LYN. 

The demand charge for primary high-load-factor 
lighting and power service was recently increased. The 
demand charge was: 


$80.00 per kilowatt per year on guarantee of $12.000 yearly. 
$75.00 per kilowatt per year on guarantee of $30,000 yearly. 
$70.00 per kilowatt per year on guarantee of $45,000 yearly. 


The demand charge now in effect is as follows: 


$85.00 per kilowatt per year on guarantee of $12,000 yearly. 
$50.00 per kilowatt per year on guarantee of $18,000 yearly. 
$75.00 per kilowatt per year on guarantee of $30,000 yearly. 
$70.00 per kilowatt per year on guarantee of $45,000 yearly. 


The prompt payment discount has been eliminated. 

The prompt payment discount on wholesale power 
rate has been changed from Io per cent, 10 days, on 
the energy charge to 2 per cent. 

The following coal clause is applicable to any con- 
tract if the current supplied thereunder is at a poten- 
tial greater than 240 volts: 


“The price for each kilowatt-hour rgupplied at a potential in 
excess of 240 volts shall be subject each month to an addition 
or a reduction of 0.035 cent ver kilowatt-horu for each 10 per 
cent of increase or decrease from the normal price of bitumin- 
one coal of $3.00 per long ton, f. o. b. New York Harbor during 

e month.” 


Borough of Queens. 


NEw YORK AND QUEENS ELECTRIC LIGHT AND POWER 
COMPANY, 
The following coal clause is applicable to retail 
power service: 


“When consumption in any month exceeds 10.000 horae- 
power-hours the net rate per horsepower-hour is increased or 
decreased 0.0375 cent per horsepower for each 10 per cent 
increase or decrease respectively, in price of bituminous coal of 
$3.00 per long ton f. o. b. New York Harbor in that month.” 


The following coal clause is applicable to whole- 
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sale light and power, and combined lighting and power: 


“When consumption during any one month exceeds 7500 
kilowatt-hours the net rate is subject to an increase or decrease 
of 0.05 cent per kilowatt-hour for each 10 per cent increase or 
decrease, respectively, in price of bituminous coal for $3.00 per 
long ton, f. o. b. New York Harbor during that month.” . 


The following coal clause is applicable to high ten- 
sion lighting and power; high tension lighting and 
power (high load-factor) ; and primary refrigeration 


service: 


“The net rate shall be increased or decreased 0.05 cent per 
kilowatt-hour for each 10 per cent increase or decrease, respec- 
tively, in the price of bituminous coal of $3.00 per long ton, 
f. o. b. New York Harbor during that month.” 


Borough of Richmond. 
Rıcnmoxp LIGRT AND RAILROAD COMPANY. 
A coal clause has been inserted in the general light- 
ing rate, the retail power rate, the wholesale lighting 
and power rate, and the primary service rate, which 


reads as follows: 


“The rate is increased 0.15 cent per kilowatt-hour for each 
$1.00 increase in price of coal above $4.00 per long ton; the rate 
is decreased 0.15 cent per kilowatt-hour for each $1.00 decrease 
in price of coal below $3.00 per long ton. 


THE Utica Gas AND ELECTRIC COMPANY, UTICA, 
N. Y. a 
The company increased its rates for general power 
service and for high load-factor power service. 
The former rates in effect for general power were: 


6.5 cents per kilowatt-hour for the first 50 kilowatt-hours. 
5.5 cents per kilowatt-hour for the next 50 kilowatt-hours. 
4.5 cents per kilowatt-hour for the next 50 kilowatt-hours. 
3.5 cents per kilowatt-hour for the next 100 kilowatt-hours. 
8 cents per kilowatt-hour for the next 400 kilowatt hours. 
2.5 cents per kilowatt-hour for the next 1500 kilowatt-hours. 
2 cents per kilowatt-hour for the next 850 kilowatt-hours. 
1.5 cents per kilowatt-hour for the next 3000 kilowatt-hours. 
1.25 cents per kilowatt-hour for the next 94,000 kilowatt- 


hours. 
1.2 cents per kilowatt-hour for the next 100,000 kilowatt- 


hours. 
1.15 cents per.kilowatt-hour far all excess over 200,000 kilo- 


watt-hours. l 
No bill under 1.2 cents per kilowatt-hour net. 


The new rates are: 


7.5 cents per kilowatt-hour for the first 50 kilowatt-hours. 
6.5 cents per kilowatt-hour for the next 50 kilowatt-hours, 
5.5 cents per kilowatt-hour for the next 50 kilowatt-hours. 
4.5 cents per kilowatt-hour for the next 150 kilowatt-hours. 
3.5 cents per kilowatt-hour for the next 400 kilowatt-hours. 
3 cents per kilowatt-hour for.the next 800 kilowatt-hours. 
2.5 cents per kilowatt-hour for the next 1500 kilowatt-hours. 
2 cents per kilowatt-hour for the next 3000 kilowatt-hours. | 
1.6 cents per kilowatt-hour for the next 94,000 kilowatt- 


ours. 
1.5 cents per kilowatt-hour for the next .,100,000 kilowatt- 
ours 


1.45 cents per kilowatt-hour for excess. 
No bill under 1.5 cents per kilowatt-hour net. 
The rate for high load-factor power was increased 
from 1.2 cents to 1.5 cents per kilowatt-hour. 
JHE YONKERS ELECTRIC LIGHT AND POWER COMPANY, 
YONKERS, N. Y. ` E 
A rate for primary lighting and power service has 
been added to its schedule. The rate contains the fol- 


lowing coal clause : 


Adjustment in rate due to coal price fluctuation add 0.05 
cent per kilowatt-hour to the energy charge for each 20 cents 
of increase of coal above $3 per Jong ton; deduct 0.95 cent per 
kilowatt-hour from the energy charge for each 30 cents of 
decrease in price of coal below $3 per long ton. . 


North Dakota. 


THe Union Licut, HEAT AND Power COMPANY, 

Farco, N. D. 

The company has. announced a 10 per cent war 
emergency surcharge to be added to electric bills after 
January 1, 1918. 

Rep RIVER Power COMPANY, GRAND Forks, N. D. 

The company has announced a war surcharge of 
Jo per cent to be added to electric light and power bills 
until costs of materials and supplies again become nor- 


mal. 
Ohio. 


Tue CLEVELAND ELECTRIC ILLUMINATING COMPANY, 


CLEVELAND, ©. a 
The energy charge for commercial light and power 


service has been increased from: 
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2 cents to 2.8 cents per kilowatt-hour for the first 2500 kilo- 
Wwatt-hours. 

0.8 cent to 1.1 cents per kilowatt-hours for the next 35,000 
kilowat-hours. 

0.5 cent to 0.6 cent per kilowatt-hour for the next 310,000 


kilowatt-hours. 
0.4 cent to 0.5 cent per kilowatt-hour for excess. 


A coal clause was added to the company’s rates for 
high-tension alternating-current service to electric rail- 
ways. 

Tue Co_tumMsus RAILway, Power AND Licut Com- 

PANY, COLUMBUS, O. 

The commercial light and power rates have been 
increased from 8 cents per kilowatt-hour for the first 
6 per cent of the maximum possible demand and 4 
cents per kilowatt-hour for excess, to 8 cents per kilo- 
watt-hour for the first 10 per cent of the maximum 
possible demand and 5 cents per kilowatt-hour for 
excess. 

The energy charge for general power service was. 
increased as follows: 

The former rates were: 


1.5 cents per kilowatt for the first 2500 kilowatt-hours. 

1.25 cents per kilowatt-hour for the next 2500 kilowatt-hours.. 
1 cent per kilowatt-hour for the next 2500 kilowatt-hours. 
73 cent per kilowatt-hour for excess. 

The present rates are: 


2 cents per kilowatt-hour for the first 2500 kilowatt-hours. 
1.75 cents per kilowatt-hour for the next 2500 kilowatt-hours. 
1.5 cents per kilowatt-hour for the next 2500 kilowatt-hours. 
1.25 cents per kilowatt-hour for the next 2500 kilowatt-hours. 
1 cent per kilowatt-hour for all excess. 


The energy charge of the primary power rate was- 


increased. The former rates were: 


1.5 cents per kilowatt-hour for the first 2590 kilowatt-hours. 
1.25 cents per kilowatt-hour for the next 2500 kilowatt-hours. 
1 cent per kilowatt-hour for next 2500 kilowatt-hours. 

.75 cent per kilowatt-hour for the next 92,500 kilowatt-hours. 
.6 cent per kilowatt-hour for the next 200,000 kilowatt-hourg.. 
.5 cent per kilowatt-hour for excess. 


The present rates are: | 


2 cents per kilowatt-hour for the first 2500 kilowatt-hours. 
1.75 cents per kilowatt-hour for the next 2500 kilowatt-hours. 
1.5 cents per kilowatt-hour for the next 2500 kilowatt-hours. 
1.25 cents per kilowatt-hour for the next 2500 kilowatt-hours.. 
1 cent per kilowatt-hour for the next 90,000 kilowatt-hours. 
85 cent per kilowatt-hour for the next 200,000 kilowatt- 


hours. 
.75 cent per kilowatt-hour for the excess. 


The battery charging rate for automobile charging: 
was increased from 5 cents to 6.5 cents per kilowatt- 
hour. 

DAYTON POWER AND LIGHT Company, Dayton, O. 

The 5 per cent payment discount was withdrawn 
from the commercial lighting rate, the moving picture: 
rate, the small power rate and the suburban power 
rate. 

A net addition of 0.2 cent per kilowatt-hour was. 
made to the large power rate; primary power; electric 
railway power; the battery charging rate and the sub- 
urban large power rate. This addition is applied after 
all quantity and prompt payment discounts have been 
deducted from bill as figured under the previous: 
schedule. i 
SPRINGFIELD LicurT, HEAT AND Power COMPANY, 

SPRINGFIELD, O. | 

The energy charge of the commercial lighting rate: 
has been increased from 4 cents per kilowatt-hour for 
all current consumed- to 5-cents per kilowatt-hour for 
the first 90 hours’ use of demand and 3 cents per kilo- 
watt-hour for excess. TRE 

The rate for another commercial lighting (option- 
al) was increased from 5-to 6 cents per kilowatt-hour. 

The rates for display lighting were increased. 

The energy charge for general power service was 
increased 0.5 cent per kilowatt-hour.. 

The rates for optional power service were in- 


creased from 


5-cents per kilowatt-hour for the first 30 kilowatt-hours per- 
horsepower connected. l 
3 cents per kilowatt-hour for excess. 


ours. 
S 
Our. 


urs. 
ours. 
hours. 
hours. 
ours. 
lowatt- 


arging 
lowatt- 


January 5, 1918. 


The present rates are: 


5.5 cents per kilowatt-hour for the first 30 kilowatt-hours 
per horsepower connected. 
4 cents per kilowatt-hour for excess. 


The rate for battery charging is increased. The 
{ormer rate read: 


Customer charge: $1.50 net, plus an 
Energy charge of: 3 cents per kilowatt-hour. 
Minimum charge: $1.50. 


The present rate reads: 


Customer charge: $2.00 net, plus an 
Energy charge of: 4 cents per kilowatt-hour. 
Minimum charge: $2.00. 


YOUNGSTOWN AND SHARON STREET RarLway Com- 
PANY, YOUNGSTOWN, O. 


The energy charge for wholesale lighting and power 
service was increased from: 


3 cents to 3.5 cents per kilowatt-hour for the first 500 kilo- 
watt-hours. 


2.5 cents to 3 cents per kilowatt-hour for the next 1000 kilo- 
watt-hours. 


2 cents to 2.5 cents per kilowatt-hour for the next 2000 kilo- 
watt-hours. 


1.5 cents to 1.7 cents per kilowatt-hour for the next 3000 
kilowatt-hours. 


1.25 cents to 1.4 cents per kilowatt-hcur for the next 4000 
kilowatt-hours. 


1.1 cents to 1.2 cents per kilowatt-hour for the next 50,000 
kilowatt-hours. 


1 cent to 1.1 cents per kilowatt-hour for the next 100,000 
kilowatt-hours. 


.65 cent to .75 cent per kilowatt-hour for excess. 
The energy charge for wholesale power service was 
increased from: ` 


3 cents to 3.5 cents per kilowatt-hour for the first 1000 kilo- 
watt-hours. 


1.1 cents to 1.3 cents per kilowatt-hour for the next 100,000 
kilowatt-hours. 


.55 cent to .65 cent per kilowatt-hour for the next 100,000 
kilowatt-hours. 


-5 cent to .6 cent per kilowatt-hour for all excess. 

The energy charge rates for primary power and 
wholesale primary power service have been increased 
twice. The energy charge for primary power has been 
increased from: 


1 cent to 1.2 cents to 1.29 cents per kilowatt-hour for the 
first 100,000 kilowatt-hours. 

.5 cent to .6 cent to .79 cent per kilowatt-hour for the next 
100,000 kilowatt-hours. 

.45 cent tc .55 cent to .74 cent per kilowatt-hour for excess. 


The energy charge for wholesale primary power 
has been increased from: 


7 .9 cent to 1.1 cents to 1.19 cents per kilowatt-hour for the 
first 100,000 kilowatt-hours. 
.45 cent to .55 cent to .74 cent per kilowatt-hour for the next 
100,000 kilowatt-hours. 
.4 cent to .5 cent to .69 cent. per kilowatt-hour for excess. 


The following coal clause was also added to both 
primary power and wholesale primary power sched- 
ules: 


“The above energy charge is adjusted each month to 
changes in the price of coal on the basis of 0.01 cent per kilo- 
watt-hour for each 5 cents increase over $2 or decrease below 
31.70 in average price per ton of coal delivered and in stock 
during the month. In order to comply with the requirements 
of the Ohio Commission this does not appear in the schedule as 
a coal clause, but the company files a new schedule each month 
with the Commission, in which the energy charges are based on 
the average price of coal for that month.”’ 


Pennsylvania. 


PENN CENTRAL LIGHT AND POWER COMPANY, AL- 

TOONA, PA. 

The general lighting rates have been increased from 
8 to 9 cents per kilowatt-hour for the first 30 hours’ 
use of demand and from 4 to 5 cents per kilowatt- 
hour for excess. k 

The general power rates have been increased from 
5.55 to 6 cents per kilowatt-hour for the first 30 hours’ 
use of demand and from 2.77 to 3 cents per kilowatt- 
hour for excess. The prompt payment discount has 
been discontinued. 

The following coal clause was added to the whole- 
sale power rate, wholesale high tension power rate and 
to the night power rate: = 


“An additional charge of 9.61 cent per kilowatt-hour for 
each increare of 10 cents for gross ton of coal when coal ex- 
ceeds $1.35 per gross ton.” 
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Erie County ELectric Company. ERIE LIGHTING 
COMPANY, ERIE, Pa. 
The following coal clause has been added to the 
wholesale power rates of both companies: 


“For each 10 cents or fraction thereof increase in the price 
of Pittsburgh coal (or its equivalent) as paid by the company 
(ranging from 13,000 to 13,600 b. t. u. per pound) over and 
above $2 per net ton, delivered at the company’s plant in the 
city of Erie, there shall be a charge of 0.03 cents fòr each kilo- 
watt-hour of energy consumed.” 


New CastLE ELecTRIC Company, New Cast te, Pa. 
The energy charge for wholesale lighting and paw- 
er service was increased from: l 


3 cents to 3.5 cents per kilowatt-hour for the first 506 kilo- 
watt-hours. 


2.5 cents to 3 cents per kilowatt-hour for the next 1000 kilo- 
watt-hours. 


2 cents to 2.5 cents per kilowatt-hour for the next 2000 kilo- 
watt-hours. 


1.5 cents to 1.7 cents per kilowatt-hour for the next 3000 
kilowatt-hours. 


1.25 cents to 1.4 cents per kilowatt-hour for the next 4000 
kilowatt-hours. 


1.1 cents to 1.2 cents per kilowatt-hour for the next 50,000 
kilowatt-hours. 


l cent to 1.1 cents per kilowatt-hour for the next 100,000 
kilowatt-hours. 


.65 cent to .75 cent per kilowatt-hour for excess. 
The energy charge for the wholesale power rate 
was increased from: 


3 cents to 3.5 cents per kilowatt-hour for the first 1000 kilo- 
watt-hours. 


1.1 cents to 1.3 cents per kilowatt-hour for the next 100,000 
kilowatt-hours. 


.55 cent to .65 cent per kilowatt-hour for the next 100,000 
kilowatt-hours. 


.5 cent to .6 cent per kilowatt-hour for excess. 

The following coal clause has been added to the 
rates for primary power and large primary power 
service: 


The energy charge is incrensed or decreased 0.01 cent per 
kilowatt-hour for each 5 cent increase over $2 or «iecrease below 
$1.70, respectively, in average price per ton of coal delivered 
and in stock during the month. 


THE PHILADELPHIA ELECTRIC COMPANY, PHILADEL- 
PIIA, Pa. 
A coal clause has been added to the primary serv- 
ice (high load-factor), which is as follows: 


The energy charge is increased or decreased each month 
0.005 cent per kilowatt-hour for each 5 cent increase above $3.50 
or decrease belaqw $3 in price per ton of coal delivered during the 
month. 


DUQUESNE LIGHT COMPANY, PITTSBURGH, PA. 

The energy charges for wholesale lighting and pow- 
er service and for off-peak service are increased 0.01 
cent per kilowatt-hour for each 5-cent increase above 
$1.25 per ton; and are decreased 0.01 cent per kilowatt- 
hour for each 5 cents decrease below $1.05 per ton of 
coal delivered. 


SCRANTON ELECTRIC COMPANY, SCRANTON, PA. 

The company increased its rates for general power 
(demand basis) and for wholesale power by changing 
its quantity discounts. 

Another wholesale power rate was increased 5 mills 
per kilowatt-hour and its quantity discount changed. 


Rhode Island. 


BLACKSTONE VALLEY GAS AND ELECTRIC COMPANY, 
PAWTUCKET, R. I. j 
A coal clause was added to the wholesale power 
rate and the off-peak lighting rate. 
BLACKSTONE VALLEY GAS AND ELECTRIC COMPANY, 
WoonsockET, R. I. 
The company added a coal clause applicable to the 
wholesale power service. A provision was also added 
to the minimum charge which reads as follows: 


The price per kilowatt-hour after deducting the demand 
discount. but before deducting the prompt payment discount 
shall in no event be less than 1 cent per kilowatt-hour. 


South Carolina. 


CHAREESTON CONSOLIDATED RAILWAY AND LIGHTING 
CoMPANY, CHARLESTON, S. C. 
The following coal clause was added to the whole- 
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sale power and off-peak power rates: 


The energy charge in any month is increased 0.002 cent per | 


kilowatt-hour for each 1 cent increase over $3.50 in price per 
short ton of coal delivered during the three preceding months. 


South Dakota. 


NORTHERN STATES Power CoMpany, Sioux FALLS, 
52.0: 
The company has announced a Io per cent war 
emergency surcharge applicable to electric light and 
power bills effective January 1, 1918. 


Tennessee. 


CHATTANOOGA RAILWAY AND LIGHT CoMPANY, CHAT- 
TANOOGA, TENN. 
The retail power rates were increased. 


The present rate is: 


6 cents per kilowatt-hour for the first 75 hours’ use of con- 
nected load. 

4 cents per kilowatt-hour for the next 75 hours’ use of con- 
nected load. 

3 cents per kilowatt-hour for the excess. 

Minimum charge: $1.41 per kilowatt contracted for. 


The wholesale power rate was: 


Demand charge: $1 per kilowatt of demand, plus an 

Energy charge of: 1.5 cents per kilowatt-hour for the first 
2000 kilowatt-hours. 

1.25 cents per. kilowatt-hour for the next 2000 kilowatt-hours. 

1 cent per kilowatt-hour for the next 2000 kilowatt-hours- 

0.75 cent per kilowatt-hour for the next 6000 kilowatt-hours. 

0.50 cent per kilowatt-hour for excess. 

Minimum charge: $1 net per kilowatt contracted for, but not 
less than $25. 


The new rates are: i 

Demand charge: $1.25 per kilowatt of demand, plus an 

Energy charge of: 4 cents per kilowatt-hour for the first 500 
kilowatt-hours. 

2 cents pcr kilowatt-hour for the next 1000 kilowatt-hours. 

1.5 cents per kilowatt-hour for the next 1500 kilowatt- hours. 

1 cent per kilowatt-hour for the next 17,000 kilowatt hours. 

0.7 cent per kilowatt-hour in excess. 

Minimum charge: $1.25 per kilowatt contracted for, but not 
less than $25. 


Texas. ° 


Houston LIGHTING AND Power Company, HOUSTON, 
TEX. 


oS ‘The following fuel clause was added to the rates 


for wholesale power: 


The energy charge is increased 0.01 cent per kilowatt-hour 
, for each 2-cent increase in cost per barrel of oil. 


Virginia. = 


© VIRGINIA RAILWAY AND POWER COMPANY, NORFOLK, 


Va. 

The following coal clause is applicable to whole- 
sale lighting and power, wholesale industrial power. 
intermediate wholesale power, and primary wholesale 


power rates: 


“On all contracts over one year, a coal rider provides for 
an increase or decrease in a rate per kilowatt-hour, depending 
upon price of coal. Base is $2.50 per short ton. Each decrease 
. or increase of a complete 25 cents, decreases or increases price 

of current by 0.03 cent per kilowatt-hour.” 


VIRGINIA RAILWAY AND POWER COMPANY, RICH- 
MOND, VA. 
Coal clause, same as for Norfolk. 


Washington. 
Pucer Sounp TRACTION, LIGHT AND POWER ComM- 
PANY, TACOMA, WASH. » l 
The rates for general power were: 


Demand, 1 to 20 horsepower. l 

3 cents per kilowatt-hour for 80 hours use of demand. 

2.5 cents per kilowatt-hour for 100 hours use of demand. 

2 cents per kilowatt-hour for 150 hours use of demand. 

1.5 cents per kilowatt-hour for 240 hours use of demand. 

1 vent per kilowatt-hour for 460 hours use of demand or 
over. 

Demand, 21 to 100 horsepower. 

3 cents per kilowatt-hour for 70 hours use of demand. 

2 cents per kilowatt-hour for 125 hours use of demand. 

1.5 cents per kilowatt-hour for 200 hours use of demand. 

1 cent per kilowatt-hour for 400 hours use of demand. 

0.8 cent per kilowatt-hour for 550 hours use of demand. 

0.6 cent per kilowatt-hour for 720 hours use of demand and 


over. 
Demand, 101 horsepower or over: 
3 cents per kilowatt-hour for 70 hours use of demand. 
9 cents per kilowatt-hour for 120 hours use of demand. 
1.5 cent per kilowatt-hour for 190 hours use of demand. 
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1 cent per kilowatt-hour for 336 hours use of demand. 

C.S cent per kilowatt-hour for 430 hours use of demand. 

0.6 cent per kilowatt-hour for 590 hours use of demand. 

ua cent per kilowatt-hour for 720 hours use of demand and 
ver. 


The rates now in effect are: 


Demand, 1 to 20 horsepower: - 

3 cents per kilowatt-hour for 0 to 80 hours use of demand. 
2.5 cents per kilowatt-hour for 100 hours use of demand. 

2 cents per kilowatt-hour for 150 hours use of demand. 

1.5 cents per kilowatt-hour for 240 hours use of demand. 

1.25 cent per kilowatt-hour for 320 hours use of demand and 


over. 
Demand, 21 to 100 horsepower: 
3 cents per kilowatt hour for 0 to 70 hours use of demand. 
2.5 cents per kilowatt-hour for 90 hours use of demand. 
2 cents per kilowatt-hour for 125 hours use of demand. 
1.5 cents per kilowatt-hour for 200 hours use of demand. 
1.25 cents per kilowatt-hour for 270 hours use of demand. 
1.125 cents per kilowatt-hour for 335 hours use of demand 
and over. 
Demand, 101 horsepower and over: 
3 cents per kilowatt-hour for 0 to 70 hours use of demand. 
2.5 cents per kilowatt-hour for 85 hours use of demand. 
2 cents per kilowatt-hour for 120 hours use of demand. 
1.5 cents per kilowatt-hour for 190 hours use of demand. 
1.25 cents per kilowatt-hour for 250 hours use of demand. 
1 cent per kilowatt-hour for 336 hours use of demand and 


over. F PS 
West Virginia. 


APPALACHIAN POWER COMPANY, BLUEFIELD, W. Va. 
The West Virginia Public Service Commission has 
authorized the company to make a 20 per cent sur- 
charge to net bills for electricity served to customers 
having a connected load of 50 horsepower or more. 


Wisconsin. 
THE MILWAUKEE ELECTRIC RAILWAY AND LIGHT 

CoMPANY, MILWAUKEE, WISs. 

An increase in electric service rates was made 
effective October 25, 1917, of .31 cent per kilowatt- 
hour for all energy sold to any one customer per 
month in excess of 1000 kilowatt-hours, exclusive of 
current sold to municipalities on existing contracts 
with other utilities, and on existing contracts for water 
power service. | 

The following companies have increased their rates, 
although data as to the amount are not available: 


CAMBRIDGE Gas, ELECTRIC LicuTt axb Power Com- 
PANY, CAMBRIDGE, MD. 

CHESTERTOWN ELECTRIC LIGHT AND Power Com- 
PANY, CHESTERTOWN, Mp. 

CONSOLIDATED Gas, ELECTRIC LIGHT AND POWER 
CoMPANY OF BALTIMORE, BALTIMORE, Mp. (Only 
with respect to large power users. ) 

CRISFIELD ICE MANUFACTURING COMPANY, CRISFIELD, 
Mp. : 

DELMARVIA UTILITIES COMPANY, OCEAN City, Mb. 

EASTON UTILITIES COMPANY, Easton, MD. 

ITAVRE DE GRACE ELECTRIC COMPANY, HAVRE DE 
GRACE, MD. 

IpDLEWILD ELECTRIC LIGHT AND POWER COMPANY, 
FEDERALSBURG, MD. 

PENINSULAR ELECTRIC LIGHT AND POWER COMPANY, 
DENTON, MD. 

SALISBURY Licitt, HEAT AND PowER CoMPANY, SALIS- 
BURY, MD. . | 

Snow Hint ELECTRIC LIGHT AND POWER COMPANY, 
Snow Hii, Mp. , 

Outo SERVICE CoMPANY, CosHoctTon, O. 

NORTHWESTERN OHIO LIGHT AND POWER COMPANY, 
Van WERT, O. 

THE CENTRAL PowER Company, NEWARK, O. 

TOLEDO RAILWAYS AND LIGHT CoMPANyY, ToLEDO, O. 

NORTHERN Orto TRACTION AND LIGHT COMPANY, 
AKRON, O. 


Unton Gas AND ELECTRIC COMPANY, CINCINNATI, O. 


CALIFORNIA-OREGON POWER COMPANY, San FRAN- 
cisco, CAL. | 

TUALATIN VALLEY ELECTRIC Company, SHERWOOD, 
ORE. 
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Power-Plant Practice During 1917 


A Review of the Experiencies Growing Out of the Shortage 
of Coal and Labor and a Resume of the Many Economies 
That Have Been Effected in the Boiler Room 


By I. L. KENTISH-RANKIN 


E all know too well the fuel situation of the 

W past year. The crippled railroads, regulated 
almost out of existence and having become 
impoverished, failed when needed most. The miners 
went on strike when the season for coal shipments by 
land and water was most favorable. The price boosts 
and manipulation by mine owners and middlemen. The 
scarcity occasioned by transient and sometimes ill-ad- 
vised embargoes made or thought necessary by railroad 
congestion or local coal famine. Excited and occasional- 
ly unwise advice hastily given out. Soaring prices and 
dwindling supplies on hand with increasing consump- 
tion and greater demand. This, in the main, expresses 
roughly the fuel situation, omitting the suffering, the 
hardship and injustice and pecuniary loss that has 
accompanied it. We know, too, that while coal has 
become vastly more valuable economically and in- 
trinsically, water powers which in many instances 
might be used efficiently to replace coal as a form of 
energy are being deliberately ånd wantonly wasted 
without apparent compunction. The oil situation 
which because less is heard is no less real, is one of 
increasing demand, with production always less than 
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. the demand. These are the things that we have learnt, 


truths brought home with unpleasant force until today 
fuel has been placed with food as the two powerful 
factors involved in winning the war. 

Deploring and criticising the fuel situation gains 
nothing unless we learn and by learning profit by the 
lesson. It should be universally admitted after the 
past year’s experiences that coal is a utility, not a 
private possession. It is a priceless national asset; 
not merely a deposit of raw material for the owner to 
sell where and when he chooses, at whatever price he 
pleases, for use or abuse by the buyer as he wills. 
These things are being found out, and it is to be 
hoped will be appreciated and acted upon to the full 
before conditions revert to normal and the experiences 
of the past year are forgotten. 

The past year in the majority of boiler rooms 
throughout the country has been one of unexpected 
difficulties because unforeseen and uncontrollable con- 
ditions have had to be met suddenly without previous 
preparation, and frequently without experience. And 
more intensive work in the way of higher loads, us- 
ually overloads, sustained for prolonged hours with 


View of Part of Boller Room of Connors Creek Station of Detroit Edison Company, Detroit, Mich., Showing Instrument and 
Control Panels for Regulating These Big Boilers, Each of Which Is Rated 23€5 Horsepower. 
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uncertain supplies and qualities of fuel and a labor 
shortage have not only prevented efficient preparation 
but have tended to augment the seriousness of the sit- 
uation and exaggerate the difficulties. Increased loads 
and inability to obtain increased equipment has meant 
more intensive use of existing material at higher 
energy densities. Variable quantity and quality of 
coal and labor have made operation and maintenance 
more difficult and often very inefficient. These are 
some of the problems of the hour in the boiler rooms. 
Each boiler room has its own problem or problems, 
but in the main they differ only in magnitude and de- 
gree. 

Looking back, it is interesting to see what dif- 
ficulties have occurred in general, how they might 
have been partially prevented, and how they may be 
guarded against in the future. Progress in the boiler 
room has been slow, but necessity is the mother of in- 
vention, in this instance improvement not invention 1s 
all that is required, and necessity is forcing improve- 
ments. It is chiefly the desire that is needed to im- 
prove the boiler room, for where there is the desire 
there is usually the will, and where there is the will 
for accomplishment there usually comes successful at- 
tainment. Patriotism appears to be doing much to- 
ward the betterment of boiler rooms: but the scarcity 
and high ‘price of coal—which affects the pocket- 
book—is doing much. Perhaps the pinch of high 
‘prices for coal and labor, if they enable serious and 


permanent improvements in operating economy, are 


after all a blessing in disguise, and if so are the only 
bright lights of the unfortunate labor and fuel situa- 
tion today. 


Wiar THE Borer Rooms Have LEARNED. 


The last vear with its fuel, car and labor situations 
thas brought out the fact. nerhaps not previously ap- 
preciated to the full, that the flexibility of a plant de- 
pends upon each and every factor involved. Segre- 
gation of individual performances such as that of 
hoiler, of furnace, of economizer is advisable when 
dealing with the individual factors, and in determining 
the efficiency of the whole. But flexibility of plant 
performance comes only after considering the plant as 
‘a whole first. and the individual factors and functions 
afterward. bearing in mind that each function as an 
‘integral part of the whole must be considered individ- 
‘tally as well. Anvarent lack of this has caused great 
inconvenience, high operating cost and even failure 
‘during the last few months. Text-book designs cater 
to normal conditions, not to the unforeseen. And the 
happenings of the last vear were unforeseen to the 
extreme. Preparedness against unparalleled car 
shortages and coal scarcitv, and the utilization of fuels 
for which plarts were ill-adapted. lack of labor, de- 
teriorating eatupment and loads and load-factors far 
‘im excess of those ever dreamed of bv the most op- 
timistic central-station manager would have saved ex- 
pense and manv near-fatlhires, Rut nrenaredness is 
‘a matter of investment whether initially in engineer- 
‘ing skill or later in emunment. And sound engineer- 
ing reauires conservaticm when it comes to investing 
in safeovards acainst improhabilities. But this time 
the improhable hanpened. The large central stations 
have suffered. perhaps all of them. from higher loads 
and load-factors. scarcitv of ecauipment and the use 
of coals of lower grade than were originally intended 
to be used. 

The smaller plants have suffered more, lacking the 
prenarative measures nossible bv the larger stations 
and without the moral and commercial standing to 
obtain what thev wanted. The problems of the last vear 
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have been those of fuel, its delivery, utilization and dis- 
posal of refuse; of labor, scarcity of unskilled as well 
as skilled labor; of supplying loads in excess of ca- 
pacity; of economy of performance. 


WHAT THE LABOR SITUATION IS TEACHING. 


The labor situation, never the best in the boiler 
room, has gone from bad to worse. Managements 
that once chose laborers when they should have picked 
chemists can no longer pick and choose, for the choice 
is no longer theirs. It is a matter of taking what little 
comes along, and endeavoring to keep it. Labor from 
the boiler room has migrated to more pleasant, better- 
paid paths of effort, and the fact that correct illumina- 
tion, better ventilation, the few comforts to which 
every man is entitled, and healthy living conditions are 
necessary if labor is to be retained, if esprit de corps 
and interest in the work and endeavor to obtain proper 
performance are to exit is beginning to be better ap- 
preciated. Men will not stay where working condi- 
tions are bad, where they are called upon to do the 
work that rightly belongs to machines, when there are 
other jobs calling, easier work to do and more money 
for doing it. 

The scarcity of labor has made boiler.room opera- 
tion difficult, for this fact alone. That many plants 
have had to burn fuels with which they had no previ- 
ous experience and for which their equipment was 
none too well adapted has only added to the difficulties. 
Moreover ,high sustained overloads with inability to 
make repairs has caused accelerated deterioration and 
loss of efficiency. Antiquated and dilapidated ash and 
coal-handling equipment which has fallen into bad 


conditions, to fail when made to do work for which 


it was never intended; clinker and clinker troubles, 
dirty boiler rooms, filled with the acid-laden fumes 
that so often accompanies them, drives labor away 
rather than attracts it, especially in times of pros- 
perity. 

It is of course impossible to suddenly develop in- 
terest amongst men who have long before found al- 
most utter lack of interest amongst the management. 
It 1s also impossible to breed interest with men who 
come today and go tomorrow. but existing conditions 
have not come about suddenly, and there should be no 
occasion for surprise that many boiler rooms are to- 
day suffering from the shortsighted policy of the man- 
agement toward their boiler rooms and boiler-room 
forces. 

There may be palliatives as regards the labor situa- 
tion, but there is only one solution. That is to elimi- 
nate manual labor wherever at all possible. Usually 
it is an economical move to do so, considering labor 
costs. At the present time it appears the only way 
out of a dilemma. Moreover the elimination of man- 
ual labor and control usually brings with it increased 
efficiency and always more uniformly sustained and 
predeterminable results. The boiler room will prob- 
ably never be a one-man affair, however, even when 
all the automatic appliances that deserve to be used 
are used. But it should be as immune from labor 
scarcity and ignorance as humanly possible. But even 
so those that still remain should be taught their work 
that they may understand, and in understanding take 
an interest. And working conditions must be such 
that men remain instead of quitting. Interest, laxity 
or enthusiasm must come from the management, and 
should not be expected from the laborer working 
without thanks who has least to gain. It is sustained 
not sporadic interest that brings results. There ap- 
pears a great need for a movement toward boiler- 
room betterment as well as improved. performance, 
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and the vast saving that will come from it with high 
reigning coal prices should act now if ever as an in- 
centive to every management to place its plants upon 
a business-like basis. 


MECHANICAL STOKERS FIND FAVOR. 


One of the outstanding features of the year has 
been the rapid adoption of mechanical stokers in place 
of hand firing. The necessity for burning coal more 
economically has of course been one reason, because 


the rising coal prices have made stokers a paying prop- . 


osition, Immunity from labor scarcity has been an- 
other reason that has been a powerful factor, which 
of course likewise lowers the operating cost. Diffi- 
culties in living up to civic smoke ordinances has been 
another incentive for the adoption of the underfeed 
stoker with high volatile coals. But perhaps the two 
main reasons for the marked increasing in the num- 
ber of mechanical stokers are the necessity for increas- 
ing steam-making capacity and the reduction of over- 
all labor, fuel and maintenance costs. Time and again 
installation of mechanical stokers under existing 
equipment has increased steaming capacity from I00 
to 200 per cent continuous, although lack of coal and 
ash-handling facilities and other conditions have pres 
vented the mechanical stoker being utilized to the full. 

Perhaps the two most noticeable things as regards 
stoker performance are that of the high continuous 
combustion rates possible with the underfeed stoker, 
275 per cent continuous being reported time after 
time without difficulty ; and the adoption of this type 
of stoker with its large overload capacity to coals 
which it was once thought could be burned only upon 
the chain-grate type of stoker. The chain-grate 
stoker has long been recognized as handling the high- 
volatile high-ash western coals satisfactorily for lim- 
ited overload capacity. But the demand of late has 
been practically universal for large overload capacity 
in face of increased demand without ability to obtain 
additional boiler capacity, and the underfeed stoker 
with its wide range of capacity and flexibility has sur- 
prised its users. This type of stoker makes clinker, as 
theory dictates that it would, when burning coals high 
in fusible material and with comparatively low fusing 
temperatures as have the inferior grades of coal. But 
the problem has been one of choosing between a range 
of combustion rates up to 400 per cent with the likeli- 
hood of clinker or foregoing the clinker difficulties and 
obtaining rates of firing but slightly in excess of nor- 
mal or increasing loss of fire in the ash pit for a small 
further capacity increase. 

Not all the clinker troubles have been due to under- 
feeding, however, for the high ash and sulphur con- 
tent of the coals with low ash-fusing temperatures 
and the’ high combustion rates have been to large de- 

.gree responsible. The fact that coals now delivered 
are often very dirty, the dirt acting as a flux, also has 
tended to increase the clinkering of the refuse. 

The clinker problem—and it appears to have been 
one of the problems of the year, so far as the Middle 
West is concerned at any rate—has been due, firstly, 
to the quality and condition of the coals used; sec-. 
ondly, the rates at which they have been burnt: and, 
thirdly, the way in which they have been burned. To 
overcome and reduce the seriousness of clinker vari- 
ous developments as to details of design of the vari- 
ous stokers have been made, making them adaptable 
for wider range of fuels and more intensive combus- 
tion rates: The steam or power dump has removed 
one great obstacle in the way of efficient furnace main- 
tenance and is a radical move toward the reduction of 
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muscle as a necessary requirement in the boiler room. 
The reciprocating bars, the self-dumping grates and 
the clinker grinders or cutters are other features re- 
ducing the clinker troubles inside the furnace ; and the 
clinker grinder also outside, by making the size of 
clinker less formable. : 

The use of mechanical stokers with a wide over- 
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A Well Equipped Boller Room With Mechanical Stokers, Coal 
and Ash-Handling Equipment. Plant of Thos. Wolsten- 
holme & Sons Company, Philadeiphia. 


lead capacity has brought a better understanding of the 
economy of forced ratings for load changes instead 
of increased boiler capacity, a matter assuming added 
importance of course when additional boiler capacity 
is practically unobtainable, as at this time. Moreover 
with the mechanical stoker and high combustion rates 
comes mechanical draft, with the appreciation that a 
blower is always more flexible than a stack. 

With the mechanical control of fuel should come 
also the mechanical control of air to the fire, the supply 
of fuel and air being automatically co-ordinated for 
maximum commercial combustion efficiency. However, 
the automatic control has in some instances been 
abandoned, resulting in smoke, inefficiency and waste 
of fuel as well as a loss in capacity.’ With ever- 
changing labor the importance of automatic control of 
combustion assumes an even more important role than 
during normal times; as does also the necessity for 
supervising the automatic feature with frequent coal 
changes. The mechanica! stoker should save coal 
and increase capacity if operated properly. But it 
has been obvious that in some instances equipment is 
being abused, as is also the process of .co-ordinating 
fuel and air, to the detriment of capacity. 


CLINKER MAKES ITSELF OBJECTIONABLE. 


Perhaps one of the outstanding difficulties follow- 
ing in the wake of the fuel situation has been that 
of clinker. Clinker is fused ash, and the fusion 
depends upon the chemical composition of the ash, 
and the temperature of fusion. Tendency of a coal to 
clinker depends to a large extent also upon the treat- 
ment of the fuel bed and the method of feeding fuel 
to the fire. Of late coals with ash of low melting tem- 
perature have. been used where a year or so ago their 
use would have been hardly considered and the higher 
temperatures attained with coals whose ash melts at a 
lower temperature in addition to the fact that coals 
are delivered much dirtier now than previously, the 
shale and other substances. further. acting as a fluxing 
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agent for the ash, would lead one to expect the pre- 
ponderance of clinker. A large part or the clinker 
trouble is unavoidable, being due to properties ot the 
coal. On the other hand not a little has been due 
to lack of understanding on the part of the firemen, 
who have changed grades of coal but not their methods 
of handling them. But most of the trouble has been 
due to the increase of combustion temperatures inci- 
dent with high rates of combustion simultaneous with 
the decrease of ash-fusing temperatures and the great 
increase in the proportion of ash to coal burnt. Coals 
containing 8 to 17 per cent ash have been replaced: 
with ones containing anvwhere from 25 to 35 per cent 
ash. So also the ash- -melting temperatures of these 
coals have dropped from around 2600 degrees to 2000 
degrees. Moreover the sulphur content has gone up, 
in the form of pvyrites, while the increase of other 
fluxing agents has also tended to make the difficulties 
of clinker more pronounced. 


INFLUENCE OF Low-GRADE Coats on Asu DISPOSAL. 


To a surprising extent the question of ashes and 
the disposal of noncombustible from the furnace has 
become a problem second only in importance to that 
of obtaining coal deliveries. The situation has most 
certainly emphasized the fact that a chain is as strong 
as its weakest link. 

The use of coals with high ash content and low 
fusing temperature has caused the so-called ash or 
noncombustible to assume a form and quantity differ- 
ent to that previously encountered and often radically 
unsuited to the design of station and ash-handling 
equipment. A shortage of labor has added to the dif- 
ficultv. Coals with 10 to 15 per cent ash have given 
place to coals with as high as 40 per cent ash. More- 
over, demands for steam have increased the rate of 
burning and therefore added to the amount of non- 
‘combustible to he disposed of, an amount increased 
still further due to incomplete combustion and allied 
losses to the ash pit. As further increasing the difh- 
culties of ash disposal the ash of previous months 
has become a clinker of large volume. 

Facilities for disposing of this new type of non- 
combustible and with increased volume and weight 
have usually been lacking, as has also the labor. Too 
often ash pits have proved themselves of insufficient 
capacity for even conservative forcing of boilers hy 
becoming clogged with clinker. In some cases the 
exits of the ash hoppers have been of smaller area 
than the individual lumps of clinker to be gotten out. 
Inability to move non-combustible with sufficient rap- 
iditv from the ash pit has caused the hot clinker to 
finally back up to the grate till grates have been burnt 
and warped. In some instances furnaces have to be 
banked until the ash hoppers could be emntied, with 
resulting loss of boiler capacitv in time of need and 
waste of coal. These things are strictly chargeable to 
improrer design or insufficient ash pit canracitv com- 
pared to stoker capacity, and bring out forcibly the 
fact that the means for disposing of noncombustible 
should at least be capable of takine care of the stokers. 
whatever their rate of firing. However. mechanical 
stokers have been installed hurriedly under existing 
boilers and with a minimum of expense: coals that 
had never heen burnt before have since come into con- 
tinuous use and rates of burning have possihlv doubled, 
both adding immensely to amount of clinker to be 
handled. 

Difficulties as to clinker have not finished at the 
ash pit. for that is hut one of the stares. The size of 
clinker has frenuently proved a stumbling block where 
mechanical ash disposal has been in vogue. The 
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clinker has been too large individually and has had to 
be broken up before it could be carried by the con- 
vevors. Clinker breaking is not easy work, and where 
hot clinker has to be handled it is an unpleasant un- 
dertaking, usually necessitating an acid-laden atmos- 
phere from steaming down the clinker to make it 
workable. With so many jobs available it becomes 
increasingly difficult to keep men at this work, which 
also affects the firemen and water tenders if the fumes 
from ash pits are able to reach up to the boiler room. 
Mechanical ash conveyors, in poor condition as result 
of shortage of labor and probable abuse as well as 
overwork due to the necessity of handling the greater 
quantities of noncombustible resulting from higher 
loads and higher load-factors as well as high ash con- 
tent of the coals have played their part in harassing 
boiler-room management. 

The limitations of ash pits, ash conveyors or labor 
shortage have been brought to light in many plants 
while also increasing the cost of operation. Car short- 
ages have further emphasized the need for storage 
space for ashes, as also for coa!, that removal of 
refuse from the ash pits need not be delayed because 
facilities are lacking for removal from the station. It 
should be further pointed out. perhaps not needlessly, 
that storage space for ashes and coal should be pref- 
erably carried on where seepage and drainage will not 
cause corrosion of station structures and neighboring 
pipe work at a lower level. Coal and clinker are both 
corrosive and hoppers and equipment should be pro- 
tected and maintained in good repair. Prevention 1s 
usually cheaper and simpler than cure, and will be 
certainly found to be so where chemical action by wet 
coal and ashes is encountered. It is annoying in the 
“xtreme to find that coal hoppers are unft for use 
when coal is available after strenuous efforts have 
been made to obtain it, or that conveyors have failed 
when needed most. vet such are common incidents. 

There is another aspect of question of clinker dis- 
posal and storage space. Whereas the quantity of 
refuse to be disposed of has in some instances more 
than doubled, whilst cars for shipping it away come 
and go sporadically, the ability to dispose of this 
clinker mav have become more difficult. Whereas at 
one time railroads and others were ready to take ashes 
away for use on tracks and construction work. today 
the demand has decreased, the ash has given place to 
clinker, which is not wanted, and the quantity of this 
clinker has increased. The result is that possibly the 
disposal of this refuse now assumes an added burden 
unon the expense of operating the boiler room, an 
expense that should be charged against the saving in 
price of coal, if any, and expense of high ratings. 

After a vear of difficult operation many boiler 
rooms now realize that attention to the disposal of 
noncombustible from the furnace is as important as 
the delivery of coal to the stokers. Cessation of either 
one will cause eventual shutdown. Moreover, the 
change from fairly good coals to low-grade coals with 
their high ash content and large amount of shale and 
other dirt. all requiring the burning of increased quan- 
tities of fuel for a definite quantity of steam produced, 
has emphasized the very important fact that the ratio 
between fuel fed to the furnace and refuse fed to the 
ash pit 1s not a constant. but a variable and a very 
changeable one. The lack of facilities for disposing 
of furnace refuse has made the labor situation of 
various plants more difficult than otherwise it would 
have heen: it has prevented the large overload capacity 
of mechanical stokers and their abilitv to increase the 
canacitv of the boilers from being utilized to the full: 
it has further added to the cost of operation and tended 
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to hasten the deterioration of the plant. Moreover, 
failure of the ash-handling equipment has in some 
cases prevented a favorable car situation from being 
used, and also resulted in demurrage charges that 
could otherwise have been saved. Every boiler room 
should have a dependable ash-handling system, whether 
mechanical or otherwise, and with ample capacity for 
whatever coals are used and whatever ratings are sus- 
tained. The car situation has brought realization of 
the value of rapid unloading and loading, while labor 
scarcity makes obvious the need for eliminating losi 
motion and needless work. While considering the ash 
and coal-handling system, the question of weighing 
hoth coal and ash for the whole plant and each indi- 
vidual furnaces deserves consideration. There are a 
number of rugged, reliable and foolproof machines o1: 
the market at this time working within reasonable 
accuracy. Too few companies weigh the coal they 
burn, and fewer still know how much refuse is throwr: 
awav. Operating economies cannot come until the 
workings of a plant and of each unit in the plant are 
known. 


BoILER-Room INSTRUMENTS APPRECIATED. 


A boiler room with no other instrument for indi- 
cating what is going on than a steam pressure gauge 
may be likened to a submarine without a periscope. 
Such a condition is deplorable in the extreme and dif- 
ficult to understand. Yet there are many such boiler 
rooms. 

Never before were conditions more opportune than 
now for boiler-room instruments to pay a handsome 
return on the money invested in them. Orsats, or 
cther form of CO, instrument, steam and water flow- 
meters, weighing devices for coal and ash, water col- 
umns and stack thermometers, each is a necessity if 
coal is to be conserved and the cost of operating re- 
duced. In many boiler rooms it is not new equipment 
that is needed for better results, but new operating 
methods, and neither operating methods nor the ac- 
complishments can be uniform nor known where rec- 
ords and instruments for determining them are absent. 

With the coming of mechanical stokers and more 
intensive effort in the wav of higher combustion and 
evaporation rates, and with reigning coal prices, 1s 
coming also realization that boiler-room instruments 
are a good investment, and a necessity. Many manu- 
facturers report an unprecedented demand for such 
meters. But the instruments are little value unless 
used, and used correctly, and to assure that they shall 
_be properly used, which means they must be properly 
maintained, some manufacturers report that men from 
some of the larger boiler rooms are beginning to come 
to the factory to learn the workings and calibrating of 
their instruments. This necessarily means business. 
seriously undertaken, and bodes well for boiler-room 
economy and actual conservation of coal. The small 
plants cannot afford to go to such extremes, however, 
and it appears very desirable to find a way for them 
to learn how to save coal also. 


Recorps Assist Economy. 


There is a very real need for suitable operating 
records and logs. These are kept without exception 
by the larger companies but are absent amongst the 
smaller ones to a surprising extent. Too many plants 
know little of what they are doing or how thev are 
doing it. “Too often the only factor that can be deter- 
mined is the steam pressure, although coal measurc- 
ments seem to be finding favor. Many sfations that 
once kept records of the more important items in the 
hoiler room have abandoned the practice, claiming 
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there is too much load, too much to do and too few 
men to do it without worrying about records as te 
performance. Perhaps never were proper records 
more needed than now, apart from the high cost of 
fuel and the necessity for adopting every promising 
economy, because labor is on the move, and thus rec- 
ords made mentally are little use when new men come 
and the man that knows has gone away. 

Simple yet complete records of the fundamental 
facts about boiler-room performance and knowledge 
for interpreting them are absolutely necessary if needed | 


A Battery of Well Equipped Boilers in Brooklyn (N. Y.) Plant. 


improvements are to be brought qui¢kly to light and 
that possible and permanent economies may be ob- 
tained. The distribution of standardized forms, one 
for each class of service, classified by size, purpose, 
and so forth, would appear to be one of the first 
processes in the way of seriously conserving coal or 
deciding upon who deserves coal and who not, and 
would quickly show what plants knew what they were 
doing and how they were doing it, and which plants 
knew nothing about anything other than they were 
making steam. Some such operating forms could with 
advantage be gotten out by federal, state or other 
ruling bodies or engineering societies, and would ac- 
complish vastly more than advice as to how to do 
thires when every way of telling what is being done 
is absent. Such records should be simple and com- 
plete. containins only the necessary items for the de- 
sired result; a beginning is better than no start at all. 
Curves and charts—pictures that visualize conditions 
make data expressive. A curve or chart knows no 
creed, no language: it is international. universal and 
will explain itself at a glance where figures may be- 
wilder those unaccustomed to them, mav be passed 
without understanding, and thus wvitalfaets4to safety 
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and economy are lost in a maze of data. The smaller 
plants want help, for selfish reasons. They are also 
patriotic in the spirit and would be so more actively 
were they shown how. It is the misuse of coal, not its 
use, that 1s calling for control and which is answerable 
for the fuel situation of the past year. Every plant 
should know how much coal it is using, how much of 
this is being wasted, and how much of this waste could 
be prevented; the quantity of steam and electricity 
produced daily and the cost of each upon a unit basis. 
The output, performance and cost of upkeep for every 
unit should be known, as also for the whole. It is 
necessary to know where heat is being wasted before 
the waste can be stopped. It is advisable to know the 
dollar value of that waste before spending or obtain- 
ing money to stop it. But when a plant has no means 
of telling what it is doing nor how well or poorly it 
is doing it, it is difficult to understand how improve- 
ment is possible, even where there is the desire. 
Some plants there are whose managements are 
awakening up to the realization that the boiler room 
is a business proposition, and the operating reports 
and data sheets are anpearing—the profit and loss ac- 
count. And so. too, the water meter, the cash register 
of the coal pile, and other money-saving necessities 
are coming one by one. But it is slow progress; the 
inertia of the nation’s boiler rooms is extraordinary. 
But to crv out that food and fuel will win the war 
and. turn no hand to stop the waste, the colossal waste 
that is going on ‘so uselessly, so needlessly and so 
injuriously and so universally—it is that thet is so 
hard to understand. The small plants need help; and 
thev want it, if they only knew. And the country's 
coal situation requires no less that they be helped. 
There are democratic as well as autocratic ways of 
rendering this assistance. To talk of centralized en- 


ergy generation ultimately to the elimination of the 


isolated plant is by the way. The central station upon 
a vast scale and the small isolated plant should not 
compete. Fach has its field, which now overlaps, but 
the overlapping is disappearing. Much can be done in 
the large plants in the way of economy but more can 
be done in the many few plants, 


Heat Losses ARE TURNED TO USE. 


Not only is greater effort being made toward ob- 
taining more heat from coal, but the indifference about 
waste of steam is disappearing as the cost of such 
waste 1S appreciated more and more. The low-pres- 
sure steam-heating load, at once a radical move toward 
conservation of coal. abatement of smoke and a very 
profitable load for the utility is being taken up quite 
enthusiastically by: many plants as they realize that 
exhaust steam may be used for nearly 100 per cent 
mechanical energy without detracting from its value 
as the commodity delivered to the heating mains. 
Along the same lines, and for the same reasons, the 
use of steam-electric auxiliaries are being chosen with 
regard to economical heat balance and increased re- 
liability, a practice not long since a monopoly amongst 
the larger companies. 

The more general use of boiler-room instru- 
ments and automatic control of fuel and air and me- 
chanical stokers with their ready response from 
banked fires to several’ times normal rating are en- 
abling boilers to be operated economically with respect 
to individual efficiencies at various loads by reducing 
the banked fire in number and duration, and by varv- 
ing the ratings of boilers instead of firing up others. 
Boiler-room instruments and automatic control makes 
it almost as simple a matter to operate boilers in parallel 
with pro rata or desired distribution of load as gen- 


. of running a cable over the Jersey Meadows. 
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erators because automatic mechanical control is eff- 
cient and flexible. Boilers should be taken off and put 
on in the same way that generators and other electrical 
apparatus are often controlled by a load dispatcher, 
according to load and efficiency of individual units. 
Leaky valves and flanges, and condensation from bare 
or poorly covered steam pipes are being taken care of. 
Water meters are being used to show what happens 
to water heated, and how much comes back, how much 
is unaccounted for. And soon. It has been claimed 
quite often that the big things will take care of them- 
selves if the little things are taken care of, and perhaps 
there is no greater truth than this when applied to the 
boiler room. 


DETAILS OF LINE CONSTRUCTION IN 


NEW JERSEY. 


Experiences of Public Service Company Told Before 
New York Electrical Society. 


Two subjects of timely importance were discussed 
at the December meeting of the New York Electrical 
Society. The story of the torpedo was told by Frank 
M. Leavitt, inventor of the Bliss-Leavitt torpedo, and 
W. A. La Due of the Public Service Electric Company 
described the building of an aerial cable line across 
the Jersey meadows. 

The meeting was held on December 20, at the En- 
gineering Societies Building, and was attended by rep- 
resentatives of almost every branch of the electrical 
industry. Central-station men, electro railway oper- 
ators, and telephone and telegraph engineers were 
among those present. 

W. A. La Due in his talk on “Aerial Cable Con- 
struction,” gave an admirable description of the man- 
ner in which the Public Service Electric Company 
of New Jersey successfully overcame the difficulties 
These 
stretches of swamp land are different from the so- 
called “meadows” in inland states. They are salt 
marshes, and during some months of the year they 
are entirely submerged. In summer, the grass, cat-tails 
and fox-tails grow to a height of fifteen feet, and even 
during the spring months a pedestrian would sink to 
his knees in the mire. The only period of the year 
when one can safely travel on them is in the winter, 
when they are frozen solid. The line was erected dur- 
ing the. worst season of the year, the “rainy” fall. 
How this arduous task was accomplished was shown 
in lantern slides, which illustrated the system of pole 
erection, and the running of the line, all of which was 
accomplished by means of the steam winch. The 
poles were hauled over the ground to their destina- 
tion by attaching them to the endless wire rope, and 
as they were distributed the rope was used to hoist 
them by means of the block and fall on the derrick, 
and also to haul the derrick from one location to 
another. How the whole undertaking was carried out 
was graphically shown in motion-pictures. 

Mr. Leavitt told many of the little understood 
points in the construction and operation of the mighty 
medium of attack which is playing such a prominent 
part in the present war. When Mr. Leavitt had finished 
his address, the subject was thrown open to discussion, 
and so engrossing was the interest shown that far into 
the evening the lecturer was besieged with questions 
from the audience, which seemed fully to appreciate 
the rare opportunity of securing information on a 
subject of which there is comparatively little popular 
knowledge. 


January 5, 1918. 
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Some Feature of Special War Lighting 


Efficient and Safe Lighting of Munition Plants to Insure 
Intensified Production—Lighting of Training Camps 
—Protective and Other Special War Lighting 


By GRABLE B. WEBER 


T has been stated that there are three vital elements 

| necessary to bring the war to a successful close— 
a superior war council, a large army adequately 
equipped, and sufficient ships. The first is a matter 
of agrcement and selection, the second and third are 
matters of men, materials, and time. The question of 


men can be settled; they can be had by proper regula- 


tions and training. As to raw materials, these are 
being produced in sufficient quantities, but the finished 
product (being a combination of men and raw mate- 
rials) in order to be produced in time must be subject 
to a number of vital conditions which have to be 
improved before the supply can be equal to the 
demand. 

Granted that the raw materials and men are ob- 
tainable, the only element to be considered is time. 
To gain this requires more intensive and more efficient 
production. All features affecting the manufacturing 
processes must be perfected so as to facilitate operation 
without a hitch, and at the same time work must be 
speeded up to much more than the ordinary rate of 
production. This means working at high speed day 
and night. High-speed day work and efficient night 
work means that all conditions must closely approxi- 
mate the ideal. 


MUNITION MANUFACTURE REQUIRES Goop LIGHTING. 


In every operation in the manufacture of war 
supplies men must use their eyes. Good eyesight is 
an important factor in winning the war, and good 
eyesight is useless unless proper illumination is pro- 
vided for. Working in a poorly lighted locality 
brings on fatigue and ‘headache at night, with a conse- 
quent slowing up affecting even the succeeding day. 
If the proper illumination is not provided, production 
is retarded, mistakes are made, material is wasted, 
disastrous accidents take place and intrigue is fos- 
tered. In our daily routine these facts are brought 
out innumerable times each day. 


Machine Shop of a Southern Trunk-Line Railroad. 


The manufacturers of war supplies were slow at 
first to realize the importance of good lighting. One 
manufacturer, in particular,.whose product forms one 
of the vital needs for the army—ammunition—was 
forced to investigate the problems of illumination, be- 
cause of the change in conditions of manu facture: 
This powder maker had heretofore worked his forces 
only during the daylight hours, necessitating no arti- 
ficial illumination: When the war orders began to 
come in from the allies, before our country’s entry 
into the war, his plants were compelled to work 24 
hours a day to keep deliveries going at the proper rate. 
Fortunately modern efficient lighting equipment made 
it possible for him to continue production during the 
dark hours at the same speed as during the daylight 
hours. There were two conditions, however, which 
entered into this problem. One was the question of 
sufficient light, properly directed from the bulb, and 
the other the question of safety. The first was solved: 
by proper selection of efficient lamp and reflector 
units. 

A powder mill is made up of a number of small 
buildings, widely separated for protection in case of 
explosion. The various chemicals and other ingredi- 
ents which go to make up the explosives are in most 
instances highly inflammable in themselves, conse- 
quently the proper unit including an inclosing globe 
is necessarv to offer protection from the hot filament 
in case the bulb breaks and from arcs in the sockets 
or wiring connections themselves. A typical munition 
plant, a benzol plant in the vicinity of Chicago, could 
not now be running to its full capacity, were it not 
that this type of unit could be readily supplied. Benzol 
in itself is highly explosive and adequate protection 


must therefore be provided. 
Rue s- 
ILLUMINATING TRAINING CAMPS. 


Another aspect of the problem of war lighting is 
shown in the following: On August 1 of last summer 
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Illumination of Armory of an Infantry Regiment; 
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Foundry of a Large Agricultural-implement Works. 


orders were given to proceed at once with permanent 
construction of one of our naval training camps. Pros- 
pective sailors had been housed in tents and in make- 
shift barracks. By the middle of October practically 
every building was completed, electric lighting plants 
were in operation and a complete electric lighting sys- 
tem was installed in every building. Without electric 
light these camps would be desolate spots during these 
winter months. Special care was used in the lighting of 
these buildings to shield the eves of the men from the 
direct glare of the light. Sufficient illumination was 
provided to insure cheerfulness among the men. Road- 
ways and grounds were illuminated in such a way as 
to eliminate anv possibility of destruction by outside 
parties. The heating problem necessitated a continu- 
ous stream of trucks traveling from the coal bunkers 
to the various individual heating plants throughout 
the camp. These coal bunkers therefore had to be 
properly and adequately illuminated to permit this 
constant movement of coal. 


PROTECTIVE AND MISCELLANEOUS WAR LIGIITING. 


Throughout the country, aside from the cry for 
more production and greater output, the question of 
protection became important. The insidious propa- 
ganda and malicious spy system of our enemies have 
been so craftily worked out that there is a constant 
danger to the safety of the war supply manufacturing 
and shipping establishments. To minimize this danger 
adequate svstems of protective lighting have been pro- 
vided to illuminate the grounds. fences and the gates 
of munition plants and government works. These 
have been illuminated, in fact. almost as brightly as 
by dav, in order to detect and apprehend anyone 
attacking the plants. 

Aside from the large-scale war-lighting problems 
mentioned above. there are the innumerahle applica- 
tions of electric lighting in various specialized forms, 
such as several forms of signaling in operations on the 
seas. searchlights to determine the position of hostile 
aircraft in air raids, trench lights. etc. 


Portland to Continue Bright.—Federal Fuel Ad- 
ministrator Garfield has telegraphed Fred. G. Holmes, 
Orecon administrator, stating that the general order 
declarine Thursday and Sunday nights of each week 
dark. dees not apply to hydroelectric districts, but 
orly to places where fuel is necessary in generating 
plants. 
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N:ght V:ew in Shipping Room of a Munitions Plant. 


Manhole Cable Classification. 


By M. S. MONTGOMERY. 


It is customary in underground distribution, 
whether of alternating or direct current, to designate 
fuses, services, disconnects and potheads by some form 
of symbol. The method employed may be numerical, 
alphabetical, or a combination of both, according to 
the system in vogue on a definite distributing system. 
The question with which we are interested here is not 
what is the best method of identifying cables, fuses, 
potheads, etc., but how best to make whatever mark- 
ings are used permanent. 

Manholes are at best unfavorable locations. They 
are dirty, and in dry weather dust covers everything 
with a coating that rapidly grows so thick as to obliter- 
ate surfaces. Moisture is as often present as not, 
causing decay, chemical action and rapid disintegra- 
tion. Sewage and illuminating gas and other gases 
and seepage also tend to obliterate and detroy mark- 
ing. 
Identification 1s often done by means of stenciling, 
usually light figures upon a black background. Paint 
is not well suited to marking underground structures 
because of the rapidity with which the paint becomes 
hidden or obliterated or attacked. Aluminum tags or 
tags of some other metal are again often used, the 
markings being stamped upon them. But here also 
the action of moisture, heat and acid and gas within a 
few years causes havoc. 

Perhaps the best manner of identifying under- 
ground apparatus is by means of enameled figures or 
letters, as the case may be. The enamel is not at all 
susceptible to the action of the acids and gases that 
haunt underground passages, ducts and manholes of 
our city streets. Being of an extremely smooth surface, 
which is not readily eroded. dust and dirt do not 
readily adhere. Moreover, the smooth enamel sur- 
face is easily and quickly cleaned by wiping and will 
then be in as good a condition as when first installed. 
And then again such figures or letters are conspicuous, 
the color of the letter or figure standing out conspicu- 
ously from the background. 

For best results—permanency, economy and relia- 
bilitvy—enameled plates of first-class quality, handled 
carefully before and during installation to prevent 
breakage and cracks seem to answer the purpose most 
satisfactorilv. 
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A Year's Progress in Electrical Safety 
Work | 


Results Which Have Been Achieved by the First 
Year’s Trial of the National Electrical Safety Code . 


By MORTON G. LLOYD, 


Associate Electrical Enginecr, Bureau of Standards. 


1917 in relation to safety work and the preven- 

tion of accidents in the electrical field has been 
the introduction of the National Electrical Safety 
Code, which was published in finished form in No- 
vember, 1916, for examination, trial, and construc- 
tive criticism. This Code was prepared by the Bureau 
of Standards after a study, extending over several 
vears, of electrical accidents and their causes, and the 
-means for reducing the hazards connected with elec- 
trical work. After its first formulation it was exten- 
sively revised and improved through the co-operation 
of a large number of conferees representing various 
interests which would be affected by the. application 
of these rules. In this work the Bureau had the co- 
operation of the various electrical utility companies. 
including telephone, telegraph, railway, lighting and 
power companies; public utility commissions, city offi- 
cials, insurance inspectors, manufacturers, steam rail- 
roads, consulting engineers, electrical workers and 
others. Conferences were held in a score of cities in 
different parts of the country and every effort made 
to get the benefit of wide experience and different 
points of view as influenced by local conditions or by 
variations in practice in different parts of the country. 


Q 
O*: of the important developments of the year 


wt (BE OGatiiv , 
“~a Att bw Ps Sewree aros 
a@ae anes : 


THE RUBLIC UTILITIES COMMISSION CF THE 
STATE OF COLORADO 
Taerd. eu iD wo 
OGNvES 


June 2, 1917. 


To All Electric, Electric Raileay, Telephone and 
Telegraph Publio Utilities: 


Your attention ip directed to Circular No. 54 
erich bae recantly been taeued by the Bursau of Standarde, covering 
the Yational Electrical Safety “ode. It te anticipated that 
at eose future time the Public Utilities Commineion vill, in the 
inter-st of esfaty ani uniformity, adopt, either in ehole or in 
part, the rules of the “ational Bureau of Standarde, 18 contained 


in thie Billetin. 


The differant utilities affected ere Feeney 
requested to wake such etudy Nd trick yplicstion of this ‘ote 
ic uean eiai with rew conetruction work as will familiarize 
them with the Code ani anable tham to aecertsin in what reepecte, 
tf any, the requiremente of thie Code are inadequate, unreasonidle, 


or impractical. 


Nerlitiee finding the requirements of thie Code 
to be unreasonable, inate quate, or impractical ehould hold theseelves 
to readiness to present tha resulta of their experience to the 
Mosalerion in datsil, ind in euch form ae ill enable the Comnierion 
to act intellivently upon this “ote when it deese $2 expediant oF 


oeceseary to do eo. 


All utilities not now baring a copy of the National 
Electrical Safety Code are requeeted to procure one from the 
Superinczendent of Socuments, Wanshinzton, D. C. These say oe 
secured at 20 cente per copy, and will be fcund to constitute a 
very comprehensive treatiss upon tha eubdject of line ccnetruc*ion 
ard electrical conatructisn gonarally. 


Toura very truly, 


TH PLIC MTILITIES COOISSICN 
. OF THE STATE OF COLORADO 


BY Jeo. A. Flannigan, » 


Secretary. 


Order of Colorado Commission. 


The National Electrical Safety Code consists of 
five parts. There is a preliminary section giving rules 
covering methods of grounding to be applied where 
grounding is required by the Code. Part 1 deals with 
the installation of machinery and other apparatus in 
central stations and substations. Part 2 gives rules 
for construction of overhead and underground electri- 
cal lines. Part 3 is concerned with the installation of 
utilization devices and covers wiring appliances, mo- 
tors, and all other apparatus installed in factories, 
residences, and other buildings. Part 4 applies to the 
operation of electrical equipment. 

It will be evident that different departments of elec- 
trical industry are concerned with different parts of 
the Code. Electric central stations are concerned with 
all parts, since Part 3 applies to installations of their 
customers and the other parts apply to construc- 
tion and operation of their own properties. Telephone 
companies are concerned with Parts 2 and 4. Electric 
railways are concerned with Parts 1, 3 and 4. Manu» 
facturers of different classes of equipment will be 
concerned with different parts of the Code. Electrical 
contractors are concerned principally with the instal- 
lation rules of Part 3, and this will also be true of 
electrical inspectors. State utilities commissions will 
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THE PUBUC SERVICE COMMISSION 
OF WEST VIRGINIA 
CHARLESTON 


€ ? roang an 


(Ocana oes 
neneee Oc matl 


Fesruary 28, 1917. 


T^ CLECTFIC, FLECTRIC AAILRAY AND TILFPHONE UTILITIES: 


Dear Sjre: 


The Mraau of Stardarde at fantinzton, D. C., nae 
Spare @ publication, “lrculir In. 54, sovering the Yational 


lectrical Safety Code, and a cory of thin bulletin ie bein; 
sent to yuu vy direction of thie Comalesion. 


The Public Service Com-iseitn anticipates adopting 
the rules of the “atinnal Sureay of “tarAarte as contained in 
3414 Buliatin sa the etandart for alectrtcal construction 
practice in thie Stata, an3 the t1fferent intyreated utilities 
Ace respectfuliy sce quer ted to uire euch trial npr lication of 
+t in their nex construction work 348 Will faciliarize then 

ith the Coss end erable them to ascertain in ahat respect, if 
any, the requirssentes gay te inadequate or unnecessarily severe, 
Tt ds reques.. that heon euch inadequacy or unrs«aacratleness 

ie found, the evrlienre shotin? sauce wlll >s preaerntet b; the 
utility ae fully as coaathle, ani that said utilicy e113} 
c=port to shat proportion of construction longing %0 
*h utility euch objectiona #111] apply. 


Te Coamiasion will be glad to hare any sugceetiogze 
lr cegsrt to tania Code and trusta that the utilities 1:2) 
*oeop rate kith at in tte 4fforte to provide a etancar’ for 
eiectricil conatruction. 
Very truly youre, 
THE P'YBLIC SERVICE COMMISSION 
8T R. 3. Bernheim, 


ge-reoetar y.. 


Order of West Virginia Commission. 
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usually not be concerned with Part 3, while industrial 
and labor commissions may be concerned with all 
parts of the Code. Casualty insurance companies will 
certainly be concerned with all parts. The section on 
grounding will be of interest to any one having to do 
with any other part of the Code. 


Has BEEN FAVORABLY RECEIVED. 


The Safety Code hag been very favorably received 
by nearly all of the interests concerned with its appli- 
cation and especially by inspectors and other public 
officials, insurance companies, state commissions and 
manufacturers. As development of the Code pro- 
ceeded most of the interests concerned found that the 
rules were reasonable, practicable, and adequate. Op- 
position to the Code, which was at one time very 
strong in certain sections of the electrical industry, 
gradually diminished as familiarity with the Code in- 
creased and it has now almost entirely disappeared. 
Claims have sometimes been made that the Code was 
not practicable, or that it was an undue burden upon 
certain sections of the industry. Actual application 
of the Code has shown that such criticism was largely 
unwarranted, and some of the previous opponents to 
the introduction of the Code have become warm 
friends and advocates of it. 

The Code takes into consideration differences in 
climatic conditions in different parts of the country, 
differences in density of population, and other differ- 
ences in the condition of hazard which is connected 
with the construction and operation of overhead lines. 
This makes it of general and wide-spread applica- 
tion without changes which might otherwise be neces- 
sary to meet local conditions. Increased familiarity 
with the Code generally leads to an appreciation of 
its adequacy and its reasonableness in meeting the 
conditions which arise in every-day practice. 


ADOPTED BY UTILITY COMPANIES. 


The Safety Code has been applied during the past 
year by a great many utilities, manufacturers and in- 
spection agencies. Many of the foremost electric 
light and power companies have found it an excellent 
guide to good and safe practice and have voluntarily 
applied it to the construction and operation of their 
properties. Indeed many of them have found it un- 
necessary to make any important changes in their 
previous practice in order to conform to the Code 
rules. The principal objections which have been 
raised to the Code have been in connection with Part 
2 dealing with overhead line construction. This is due 
to the fact that the interests of the different utilities 
are often conflicting in cases of line and railroad cross- 
ings and it has been necessary to make reasonable 
compromise between these conflicting interests, the aim 
being to avoid putting too onerous burdens upon any 
one utility and vet making requirements which shall 
provide construction which is reasonably safe and free 
from accident hazard. It is generally acknowledged 
that the National Electrical Safety Code has done 
this more completely and with more general satisfac- 
tion than any of the previously existing rules or speci- 
fications for this purpose. 


ADVANTAGES OF THE CODE. 


Another advantage in superseding any local or 
state rules which have heretofore been applied to a 
limited extent, is the national uniformity which there- 
by results. It is a great advantage to utilities whose 
lines cross state boundaries and to those which are 
organized under extensive holding companies to have 
uniform rules applied to their properties in different 
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states. It is also an advantage to manufacturers of 
equipment which must comply with the rules to have 
a uniform national standard. There can be no doubt 
as to the desirability of having a single code of safety 
requirements applying throughout the entire country, 
when this code has been prepared with the full co-op- 
eration of all interests concerned and has been devel- 
oped through free discussion and criticism of tenta- 
tive rules. 

Suitable safety standards for electrical practice 
have been a long recognized need of electrical manu- 
facturers. In the absence of such standards many im- 
perfectly guarded appliances have been put out, and 
makeshift methods of guarding have resulted from the 
effort of users to assure safety. The condition is 
almost equally as bad where standards differ in dif- 
ferent jurisdictions and guards complying with some 
rules fail to meet others. Manufacturers are conse- 
quently deeply interested in the general adoption of a 
single national standard rather than different stand- 
ards in different localities. 

Electrical contractors need a definite guide in their 
daily work in order that installations shall meet rea- 
sonable safety requirements. Without a definite set 
of rules imposed and enforced by a proper adminis- 
trative authority, business competition leads to a 
serious and dangerous neglect of suitable precautions. 
Only by following a definite code can satisfactory and 
safe construction be assured in work not covered by 
detailed specifications, and even where specifications. 
are prepared for a particular piece of work there 1s. 
always a likelihood that important items may be over- 
looked unless the specifications are checked by refer- 
ence to such a compilation as the Safety Code. In 
preventing fire hazards it has been found simpler and 
more convenient to specify compliance with the Na- 
tional Electrical (Fire) Code than to write complete 
individual specifications, and the same will no doubt 
be found true as regards accident hazards and the 
National Electrical Safety Code. 

The entrance of the United States into the Euro- 
pean war was not conducive to the introduction of 
innovations in construction or operation by the elec- 
trial utilities of the country, burdened as many of 
them were with demands for largely extended service 
and harassed as they almost universally were by diff- 
culties in obtaining materials and maintaining an ade- 
quate and competent staff of operators. Nevertheless, 
many of the utilities found the Code a helpful guide 
to good and safe practice and its application an advan- 
tage even under such unfavorable conditions. 


ATTITUDE OF COMMISSIONS. 


Public utility commissions and other administrative 
bodies had felt the need of such a code of rules as a 
guide in their administrative work and many of them 
had delaved action along these lines until the National 
Electrical Safety Code was completed and issued. The 
Bureau advocated only a trial application of the rules 


‘during the year following their issuance in finished’ 


form and did not favor making their application com- 
pulsory until extended experience had been obtained 
with them. Following this policy the Public Service 
Commission of West Virginia issued in February, 
1917, a bulletin requesting utilities of the state to make 
a study and trial application of the Code. 

Somewhat similar action recommending the use of 
the Code by utilities was taken during the year by 
utility commissions in Colorado, Georgia, Nevada and 
Virginia. 

In other states it was found-necessary that rules 
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be formally adopted to control electrical construction 
and operation, and in Wisconsin the Railroad Com- 
mission and the Industrial Commission acting jointly, 
issued an order consisting of a condensed set of rules 
which complied fully with the Code and referred to the 
Code itself for more complete details. In Montana 
early in the vear a code was passed by the Legislature 
requiring compliance with the National Safety Code in 
the crossings of electrical supply lines over signal lines 
and railroad tracks and in other electrical construction 
not specifically provided for in the statute. The Califor- 
nia Industrial Accident Commission adopted certain 
parts of the Code which apply to the work under its 
jurisdiction, and similar action was taken by the Penn- 
svlvania Department of Labor and Industry. Other 
state commissions have been using the Code as a refer- 
ence standard to which construction must comply in 
order to meet with approval. This condition exists 
in Arizona, Illinois, Ohio, the First District of New 
York, and the District of Columbia. 

In the State of Washington, where a statute cov- 
ering overhead line construction has heretofore been 
in effect, the Public Service Commission is consider- 
ing the substitution of the National Electrical Safety 
Code for the present rules. In a number of other 
states the adoption of the Code or a recommendation 
for its use by utilities is under consideration by state 
commissions, ` 


USED BY INSURANCE INTERESTS. 


Early in the year the North Carolina Insurance 
Department issued a bulletin recommending the use 
of the Code, and a number of inspection bureaus are 
using the Code as a reference standard. 

The National Workmen’s Compensation Service 
Bureau is using the Code as a reference standard in 
determining casualty insurance rates for electrical sta- 
tions and lines. The United States Employees’ Com- 
pensation Commission has adopted the Code as its 
electrical standard for the inspection of federal plants. 
The Code has also been adopted by the safety engi- 
neers of the federal navy yards and arsenals. 

The International Association of Municipal Elec- 
tricians at its last convention endorsed the Safetv Code 
for trial use and it is probable that a large number of 
municipalities will soon introduce the Code as a def- 
inite standard of construction which must be met in 
order to have the approval of their inspectors. 

It has been recognized by the educational institu- 
tions of the country that the Safety Code represents 
the application of good practice in the construction 
and operation of central stations and transmission lines. 
A number of such institutions have already decided to 
introduce the Code as one of their works of reference 
in the electrical engineering course dealing with these 
subjects. As the Code becomes better known and is 
more widelv applied, this use of the Code will no 
doubt be taken up in other colleges and its value as a 
work of reference and as a standard to which future 
construction must conform will be utilized, and the 
future engineers of the country will enter upon their 
work equipped to carry out construction which will be 
safe and which will lessen the hazards to which both 
the employees and the general public are exposed 
through the activities of the electrical industry. 


WILL BE REVISED DURING YEAR. 


It is intended that the National Electrical Safety 
Code shall be revised from time to time in the light of 
experience and of developments which may arise 
through the progress of the industry. The next revi- 
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sion of the Code has been delayed by several circum- 
stances, but may be expected to take place during the 
forthcoming year. As mentioned above, the entrance 
of the United States into the war has somewhat inter- 
fered with the close study and more extended applica- 
tion of the Code which would otherwise have been 
given to it. On the other hand. difficulties with the 
Code and reasons for amendment have not developed 
to the extent that might have been expected. It seems 
likely that very little change will be made in most parts 
of the Code when the next revision takes place, since 
very few criticisms of it up to the present time have 
been unfavorable. 

Part 2 dealing with overhead line construction will 
probably be somewhat augmented so as to extend its 
scope when revision takes place, and in this respect it 
will be made more complete. Very few changes, how- 
ever, have so far been found necessary in the sub- 
stance of its present provisions, but it may be advisable 
to ghange the wording of certain rules and possibly 
also to change the arrangement in order to make it 
more convenient for reference. Such changes will of 
course only be made after consultation with the many 
conferees and committees of the technical and utility 
associations whose past co-operation has made possible 
the development of an Electrical Safety Code which 
has been so satisfactory in its initial form. 


Commonwealth Edison Company Merges Its Elec- 
tric Shops. 


With the passing of 1917 passed also the once- 
famous and first Electric Shop of Chicago. It was in 
January, 1909, that the Commonwealth Edison Com- 
pany opened its Electric Shop at Jackson and Mich- 
igan Boulevards. It was the first electric shop in Chi- 
cago then and it soon earned a national reputation on 
account of its exquisite fittings, magnificent furnish- 
ings and elaborate equipment. With all its luxury, and 
novelty in that so manv useful and ornamental electric- 
al appliances were gathered together to a larger extent 
than previously employed, it soon became one of 
Chicago's proud possessions, situated as it was at the 
intersection of Chicago’s aristocratic boulevards, Mich- 
igan and Jackson. 

Things have moved rapidly since that time, how- 
ever. The first and perhaps most beautiful electrical 
store ever in existence, once unique because selling 
things only electrical, that once had ample space, now 
finds demands have outgrown its facilities, so the 
Electric Shop is moving to the later Electric Shop in 
the Edison Building at Clark and Adams Streets. 
where more spacious quarters for things electrical will 
give the wider field greater chance for exhibit. 


Byllesby Properties to Assist in Sale of War 
Savings Certificates.——Application has been made 
by the bond department of H. M. Byllesby & Com- 
pany to have the many offices of Byllesby utilities 
throughout the country appointed special agents for 
the sale of war savings certificates and thrift stamps. 
W. H. Clarke, manager of the bond department, says 
in this connection: “Public service company offices 
which handle cash and come into intimate contact daily 
with all classes afford admirable facilities for assist- 
ing in this campaign. In the many towns we serve, a 
large number of people are accustomed to coming to 
our offices for investments. Thousands have made 
their patriotic purchases of Liberty bonds through our 
representatives at the properties as well as notes and 
preferred stock of our operating companies offered 
under our customer-ownership plan’ 
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Onward 


{NOME there are who live in the past. looking 
S back upon what they have once accomplished, 
letting the present, which they could call their 
own, go by empty of achievement. Others there are 
who look to the future, hoping, expecting, waiting, 
waiting for what the future will bring to them—the 
future that never comes. And there are still others 
who use today as best they know while pausing to 
look both backward and forward, realizing that today 
alone belongs to them and to do with as they will. 

It is well to use the present to full purpose. But 
it is well to pause and in pausing look back in medita- 
tion upon the year that is passing, that we may learn 
what we have actually accomplished, how nearly we 
have attained the goals we set out to reach, where and 
why we have fallen short. Out of the past we can 
profit, for experience comes with the years. And 
after pausing we can turn our faces toward the future 
with brave hearts and a spirit of faith and confidence 
in ourselves for the coming year, strong in the deter- 
mination to do our best with the opportunity that is 
ours. 

The electrical industry has excelled itself during 
the year that is passing in ways that have long been 
known. But it is playing a gigantic part in the prose- 
cution of the war by making possible things not other- 
wise possible, by conserving men, materials, time and 
money, and permitting women to do work that other- 
wise only men could only do. Looking back vear after 
year we cannot help but wonder at the vast strides 
and wonderful achievements of the electrical industry, 
the rapidity with which it has grown and the multi- 
plicity of uses to which it has been applied. It is now 
indispensable in all walks of life. for comfort, for 
health, economy and convenience, for overcoming 
difficulties and solving problems. Looking to the 
future with our knowledge of the past accomplish- 
ments and present progress we feel sure in our pur- 
pose and enthusiastic for a future rich of promise and 
full of achievement. . 

The electrical industry is passing into another 
vear, proud of its history of vast and magnificent 
endeavor and accomplishment for the good and bet- 
terment of mankind, secure in the present with its 
knowledge of the past. It is out of the past that we 
stand where we are today. It is from our search into 
the future that will find us prepared for whatever 
tomorrow holds. Thus the electrical industry passing 
once again out of one year into another, each year bet- 
ter than the last, looks to the future with the faith and 
strength of youth, the security born of success and the 
knowledge of itself. 


The Understanding that Comes of 
Knowledge 


ENTRAL-STATION managers often lament 
C that they are misunderstood, that the public 

cannot understand the complications and intri- 
cacies of electricity supply, that progress and develop- 
ment are being hindered because of entire ignorance 
of technicalities by the masses. This is true—and vet 
what steps are the central-station managers taking to 
remove this barrier of ignorance, or perhaps unfa- 
miliarity would be a better word, that stands between 
the manufacturer and purveyor of electricity and the 
user? With extremely few exceptions nothing is 
being done, in fact the central-station managers have 
found condolence in their lament. 

_ This is an age of publicity. The manufacturer tells 
his chents of his wares and how they accomplish their 
purpose. The Government tells the people why they 
must do this and that and how best to do it, how by 
co-operation they may help themselves, their com- 
munity and the nation. It is with knowledge that 
understanding comes. It is ignorance that breeds 
suspicion and fear. 

The policy of frankness has been carried out 
almost universally by business houses, communities 
and societies, because they have found that it pays. 
The central-station companies in general have adopted 
a policy of publicity quite widely on certain topics and 
mostly at definite times as when franchises and rate 
changes are under advisement. It seems, however, 
that the utilities in striving for that co-operation so 
often discussed and universally approved might with 
advantage to themselves and the public carry on a 
wider and more deliberate policy of publicity and edu- 
cation upon the subject of electricity supply. 

Electric service is today the motto of most utilities 
who advertise the use of electricity as a time, a money, 
and labor saver, as the one simple method of increas- 
ing production, safety and comfort. But they do not 
explain what this service exemplifies, its intricacies 
and the expense such service involves. Service it is 
that is responsible for certain charges superposed upon 
energy charges, but when the public questions its 
bills it is told rates and their theory are compli- 
cated things requiring the talents of lawyers and engi- 
neers for their understanding. Many companies capi- 
talize service, and all that readiness to serve repre- 
sents. But they do not tell what service means and 
how it is made possible. Co-operation is now com- 
monly asked for, for mutual advantage, but how best 
mav we co-operate without knowing the whys and 
wherefores ? 

The public gladly pays for service in hotels, thea- 
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ters, in fact everywhere where it understands what 
it is, where it is able to see it and know what it 
is that is paid for. The one most conspicuous 
instance that comes to mind where the extent and 
degree of service rendered is not understood, where 
it is almost invisible, and where co-operation is im- 
possible without understanding is in the public utility 
electrical supply. Yet while such service is so often 
mentioned, so often exploited, and capitalized, it 1s 
rarely explained. The public would willingly pay 
more, and less complainingly, for electric service if 
the utilities would only tell much more about it. 
And by so doing the utilities would gain enormously 
by the actual co-operation of the public, which they 
claim to crave but fail to make possible. 

The mysteries of medicine, of hygienics, engineer- 
ing and science with which they have long been 
shrouded in the lay mind are surely being eliminated. 
Publicity is finding its way into places too long con- 
sidered sacred to a favored few. And it is well that 
it should be so, for by so doing everyone gains by 
understanding, the understanding that comes of know- 
ledge. But the mysteries of electricity supply still 
remain, to cause fear, suspicion and lack of utilization 
amongst those whom the utilities ask to co-operate 
with them. How can the public co-operate when it 
knows not how, when using something it does not 
understand, something it almost fears? 

The ELecTRICAL Review believes that the utilities 
would profit vastly by a campaign of education carried 
on wisely with a definite goal in view. Education as 
to use of electricty, how it 1s made, how distributed, 
how used would give the user some idea of what 
electricity is, why electric hght bills vary from time 
to time, why rates include more than one item. How 
many consumers know, or have easy means of deter- 
mining what electricity does, how it is made and any- 
thing about it? What percentage of the public knows 
what a kilowatt-hour is or how it is calculated? 
Knowing nothing about electricity, how can it co- 
operate in doing something it knows nothing about? 
If the public knew something about matters electrical 
many of the troubles of the troublemen would dis- 
appear; dangers, fears and delays of a certain type 
would cease; electricity would be used more than it 
is, perhaps as much as it deserves to be. 

The utilities issue booklets telling of profit and loss, 
of economizing time and effort and money in the 
home, the factory and elsewhere. Let them tell the 
masses something about electricity, its use and abuse. 
Familiarity comes with understanding; understanding 
comes only after knowledge. And with understand- 
ing will come co-operation, and increased use and 
greater number of applications of electricity. 

Turn on the light upon electricity, its production 
and application in a way that the public can learn, 
and in learning enjoy it. Remove the mysteries and 
secrecy with which electricity is enshrouded. By 
leaflets, booklets or wall cards distributed with bills, 
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with service applications or in each case as seems 
best. 

To plead for co-operation without telling how co- 
Operation is possible is not efficient. To ask the 
masses to use electricity and not explain something 
about it is hardly cumulative for best results. Elec- 
tricity, the universal servant, must be understood and 
appreciated to be used universally. The day has gone 
when electricity should be enshrouded in mystery. 
The time should be past when utility managers bemoan 
inability of the public to understand. The public is 
ever ready to learn, and is an apt pupil at that. Surely 
it behooves the utility managers to teach the public, 
that all may profit from the understanding that comes 
of knowledge. 


The Problem of the Tobbers 


N THIS period of conservation it is most appro- 
| priate that some study should be made of the waste 

of labor and money in the placing of orders on the 
part of electrical dealers and retailers and the filling 
of same by the wholesalers. For instance, it is not 
generally known that approximately 55 per cent of the 
orders received by electrical jobbers are for less than 
$10; or that the average cost of handling an order of 
less than $10 is $3.93. Asa matter of fact, the routine 
of handling small orders must of necessity be identical 
with the larger ones, the only difference in expense 
being the little additional time necessary to assemble 
and pack. It is apparent, therefore, that in filling 
many small orders the expense to the jobber equals or 
exceeds the amount received for the goods and this 
naturally means a considerable loss in the aggregate. 

Considered from the standpoint of the dealer, or 
retailer, it is necessary for him to give individual 
attention to every one of these small purchases. He 
has the expense of bookkeeping and of the handling of 
the invoices, and his extra expense for making pur- 
chases in small quantities is in proportion to the ex- 
pense of the jobber. 

The dealer can easily remedy these conditions by. 
anticipating his requirements to some extent, or if that 
is impossible, by holding the small orders until they 
aggregate a sufhcient number to make the transaction 
worth while to the jobber. It must be remembered 
that jobbers are wholesale and must sell in wholesale 
quantities in order to give the service which is ex- 
pected of them. On the other hand, dealers can im- 
prove their service to their customers by maintaining 
a sufficient stock, particularly in these times of heavy 
demands and advancing pricts. 

A study of this question will clearly show, there- 
fore, that it is to the interest of the dealer, as much as 
it is to the jobber to remedy these conditions. The 
jobbers through their organizations and individually 
are appealing to the dealers for their co-operation. The 
cause is a worthy one and electrical dealers should 
realize that in helping the jobbers they are helping 
themselves. 
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Week’s Events 


N URDU 


Chicago Fuse Company to Make Renewable Fuses—Niagara 
Falls and Pittsburgh Power Under Government Control 


CHICAGO FUSE MANUFACTURING COM- 
PANY TO MAKE RENEWABLE FUSES. 


Multi Refillable Fuses to Be Manufactured Under “Union” 
Trade-Mark. 


The Chicago Fuse Manufacturing Company, Chi- 
cago, Ill., manufacturer of the “Union” line of elec- 
trical protecting materials and conduit: fittings, has 
secured the exclusive right to manufacture the Multi- 
refillable fuse, under patents owned and controlled by 
the Multi Refillable Fuse Company, Chicago. The 
transaction also includes the good will and trade-marks, 
as well as the merchandise and machinery required 
in the production of this fuse, which will hereafter be 
known as the “Union” renewable fuse. 

In announcing this consolidation, the Chicago Fuse 
Manufacturing Company states: 

“In making this advanced step we wish the trade 
to understand that we will continue the manufacture 
of the well-known line of “Union” non-renewable car- 
tridge fuses, and with our added facilities we can 
confidently assure the trade that we will be able to 
not only give more adequate service, but also supply 
the definite type of fuse which is best suited to the 
individual requirements. 

“It cannot be denied that in many circuits over- 
loads are so infrequent as to make it uneconomical to 
install a renewable fuse with a high initial cost. On 
the other hand, where the line is often overloaded 
causing numerous fuse replacements, it is without 
question better to install the renewable type. The 
wise buyer will determine for himself which type of 
fuse is most economical for his purpose. In either 
event, we are prepared to supply the fuse best adapted 
to meet the particular condition.” 


ELECTRICAL WAR SERVICE WORK. 


Summary of Co-operative Movement Among Electrical 
Manufacturers—Committees Appointed. 


The ELectricat Review has recorded on several 
occasions the splendid war service that has been ren- 
dered to the Government by the members of the Asso- 
ciated Manufacturers of Electrical Supplies. This 
work has entered into all branches of the industry and 
has been of the greatest help in securing supplies 
needed promptly and in quantities desired. 

An important meeting was held in New York on 
December 13, which was presided over by H. B. 
Crouse, president of the Associated Manufacturers of 
Electrical Supplies and which was attended by repre- 
sentatives of that association, the Electrical Manufac- 
turers’ Club and the Electric Power Club. This meet- 
ing was held at Delmonico’s as previously noted in 
the ELectrRIcAL REVIEW, and was quite largely at- 
tended by leading electrical manufacturers. 

At this meeting, R. K. Sheppard sketched briefly 
and concisely the line of carefully organized co-oper- 


ative work by which the manufacturers of this coun- 
try are now linked together to assist the Government 
in meeting the problems before it. This begins with 
the Council of National Defense, then the War Indus- 
tries Board and committees of that board, the divi- 
sions of which are seven in number. 


The Priorities Boards of the Army and Navy both 
have representatives acting individually for the benefit 
of the Army and Navy, but sitting in consultation 
with the Priorities Board. The Finished Products 
Section, which interests the electrical manufacturer 
most, has its special committee on supplies under the 
Production Committee—small tools and machines, ma- 
chine guns and electrical equipment—which is a com- 
mittee only recently established and now getting offi- 
cially to work. 


Finally comes the Clearance Committee, which sits 
in Washington every day, with its various depart- 
ments. The chairman of the Electrical Equipment 
Department of this committee is Walter Robbins, of 
the Wagner Electric Manufacturing Company. 


Mr. Sheppard concluded by saying: “The object 
of this General War Committee of the electrical manu- 
facturing industry is to make a connecting link be- 
tween this tremendous force that is gaining headway 
in Washington and the industry you represent.” 


The most recent and important step in the work 
occurred at a meeting of chairmen of the War Service 
Committees of the Sections, in conference with R. K. 
Sheppard and J. R. McKee, on December 19, at the 
offices of the Associated Manufacturers of Electrical 
Supplies, of which Charles E. Dustin is the secretary. 
This supplemented the meeting at Delmonico’s the pre- 
ceding week. 

A general and vigorous speeding up of the work 
of the individual committees was one of the objects 
of the meeting. Mr. Sheppard brought out the fol- 
lowing facts in his opening remarks: “Just as far as it 
is possible, the Electrical Equipment Committee needs 
the endorsement, the upholding and the backing of the 
industry. If it can accomplish all that it has in hand 
it will be a great time saver for every one of the’ 
manufacturers, because it will introduce one connec- 
tion that will take care of the different divisions. of 
the Government in Washington. .. . It is desirable 
that for the present anything you gentlemen may have 
in your industries that you perhaps want to discuss 
with the Electrical Committee, should be carried to 
the Electrical Committee through the General War 
Service Committee.” 

A further interesting statement of Mr. Sheppard 
was to this affect: “The thing you gentlemen really 
want to know is not the producing capacity of your 
fellow men’s plants, but the available capacity, when 
and as needed. It is of no use burdening your groups 
of manufacturers by keeping them sending you sta- 
tistics on total capacity or even todav’s available 
capacity, unless you have need for it. But vou do so 
want to organize in your committee that when it be- 
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comes a question of what your branch can do in the 
way of supplying a million parts of any kind that you 
know how to go at it.” 

The War Service Committee of the various groups 
of the Associated Manufacturers of Electrical Sup- 
phes, which were appointed as the outcome of this 
meeting, are as follows: 


PERSONNEL OF War COMMITTEES. 


Metallic Flexible Conduit and Armored Conductor 
Group.—F. W. Hall, chairman, Sprague Electric 
Works, New York City; V. C. Gilpin, Triangle Con- 
duit Company, Brooklyn, N. Y.; G. F. Holly, Youngs- 
town Sheet & Tube Company, Youngstown, Ohio. 

Non-Metallic Flexible Conduit Group—W. H. 
Thornley, chairman, Tubular Woven Fabric Com- 
pany, Pawtucket, R. I.; D. H. Murphy, American Con- 
duit Manufacturing Company, Pittsburgh, Pa.; Rus- 
sell Dart, Alphaduct Company, Jersey City, N. J. 

Riqid Conduit Group.—D. H. Murphy, chairman, 
American Conduit Manufacturing Company, Pitts- 
burgh, Pa.; F. C. Hodkinson, Safety Armorite Con- 
duit Company, Pittsburgh, Pa.; J. S. Patterson 
Enameled Metals Company, Pittsburgh, Pa. 

Metal Molding Group.—C. E. Corrigan, chairman, 
National Metal Molding Company, Pittsburgh, Pa.; 
D. H. Murphy, American Conduit Manufacturing 
Company, Pittsburgh, Pa. 

Line Material Group.—H. G. Lewis, chairman, 
Electric Service Supplies Company, Philadelphia, Pa. ; 
J]. W. Perry, H. W. Johns-Manville Company, New 
York City; A. L. Johnston, Electric Railway Equip- 
ment Company, Cincinnati, Ohio. 


Carbon Group.—J. F. Kerlin, chairman, National 


Carbon Company, Inc., Cleveland, Ohio; G. P. Frv- 
ling, Speer Carbon Company, St. Mary’s, Pa. 

Molded or Formed Insulation Group.—R. W. Sea- 
bury, chairman, Boonton Rubber Manufacturing Com- 
nany, Boonton, N. J.; E. B. Hatch, Johns-Pratt Com- 
pany, Hartford, Conn. ; Joseph Rockhill, General In- 
sulate Company, Brooklyn, N. Y.; B. H. Howell, Gar- 
held Manufacturing Company, Garfield, N. T. 

Panelboard and Switchboard Group.—Charles L. 
Eidlitz, chairman, Metropolitan Electric Manufac- 
turing Company, New York City; H. F. Krantz, 
Krantz Manufacturing Company. Brooklyn, N. Y.; 
W. T. Pringle, Pringle Electrical Manufacturing Com- 
pany, Philadelphia, Pa.; F. T. Wheeler, Trumbull 
Electrical Manufacturing Company, Plainville, Conn. 

Porcelain Group-—H. R. Holmes, chairman, R. 
Thomas & Sons Company, East Liverpool, Ohio; B. B. 
Dinsmore, Imperial Porcelain Works, Trenton, N. J.: 
G. W. Kettron, Illinois Electric Porcelain Company, 
Macomb, Ill. ' 

Outlet Box Group—H. D. Betts, chairman. Thom- 
as & Betts Company, New York City: A. I. Appleton. 
Appleton Electric Company, Chicago, Ill.; H. G. Kno- 
derer, National Metal Molding Company, Ambridge, 
Pa. 

Fan Motor Group—W. W. Mumma, chairman, 
Robbins & Mvers Company, Springfield, Ohio; A. D. 
Fishel, Adams-Bagnall Electric Companv, Cleveland, 
Ohio: M. C. Morrow. Westinghouse Electric & Manu- 
facturing Company, East Pittsburgh, Pa. 

Insulating Materials Group—J. B. Adams, chair- 
man, Irvington Varnish & Insulator Companv, Irving- 
ton. N. J.: W. R. Williams, General Electric Company, 
Schenectadv, N. Y.: F. Y. Stewart, U. S. Rubber 
Company, New York City. 

Wiring Devices Group.—J. C. Dallam, chairman. 
Genera! Electric Company, Schenectady, N. Y. At- 
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tachment Plug Section—H. W. Bliven, Harvey Hub- 
bell, Inc., New York City. Fuse and Cutout Sec- 
ton—]. W. Perry, H. W. Johns-Manville Company, 
New York City. Knife Switch Section—J. H. Trum- 
bull, Trumbull Electrical Manufacturing Company, 
Plainville, Conn. Snap Switch Section—Shiras Mor- 
ris, Hart & Hegeman Manufacturing Company, Hart- 
ford, Conn. Socket and Receptacle Section—F. V. 
Burton, Bryant Electric Company, Bridgeport, Conn. 

Industrial and Street Lighting Fixture Group.— 
H. W. Bliven, chairman, Harvey Hubbell, Inc., New 
York City; A. D. Fishel, Adams-Bagnall Electric 
Company, Cleveland, Ohio; D. K. Chadbourne, George 
Cutter Company, New York City. 

Interior Lighting Fixture Group—Herman Plaut, 
chairman, L. Plaut & Company, New York City; 
F. W. Wakefield, F. W. Wakefield Brass Company, 
Vermilion, Ohio; Albert Ullman, Scott-Ullman Com- 
pany, Cleveland, Ohio. 

Hire and Cable Group.—lLeRoy Clark, chairman, 
safety Insulated Wire & Cable Company, New York 
City; Edward Sawyer, Atlantic Insulated Wire & 
Cable Company, New York City; Wallace S. Clark. 
General Electric Company, Schenectady, N. Y. 


SCIENCE MAKING IMPORTANT CONTRIBU- 
TIONS TO SUCCESS OF WAR. 


Major Millikan Convinces Chicago Electrical Men that 
Scientific Research Finds Immediate Application 
in Meeting War Problems. 


The country’s scientists and the national. educa- 
tional and commercial research laboratories through- 
out the country are making most vital contributions to 
winning the war. Unostentatiously but steadily they 
are giving to the Government the fruits of what for- 
merly seemed abstruse and academic studies and these 
are being applied daily in solving some of the most 
difficult problems brought up by the war. These inter- 
esting facts were brought out in a paper by Major 
Robert A. Millikan, vice-chairman of the National 
Research Council, presented before a joint meeting of 
Electric Club-Jovian League, the Chicago Section of 
the American Institute of Electrical Engineers, and 
the Electrical Section, Western Society of Engineers. 
held at Chicago on December 27. Major Millikan had 
been called back to Washington, so his paper was read 
by Professor Lemon, of the University of Chicago, at 
which institution Dr. Millikan in civil life is professor 
of physics. The paper was entitled “The Relation of 
Science and Engineering to the War.” The impor- 
tance of numerous non-fighting activities was shown 
by the statement that war is &5 per cent science and 
engineering and 15 ner cent actual fighting. For this 
reason it is especially important that education and 
research should be carried on as nearly as possible 
without reduced effort. Men should remain at their 
normal occupations carrying on needful work until 
thev are called upon for service in lines of more imme- 
diate importance. Conduct of the war involves huge 
problems of organization, engineering and administra- 
tion. It is an immense task to get the various activities 
properly under way. The time of the officials at 
Washington has heen largely spent in answering laud- 
able but wasteful personal offers of service. The big 
problem has been to find big men for the jobs. not hig 
jobs for the men. It is interesting to note that for 
many of the big jobs it has been found that broad- 
gauged academic men are better than the average busi- 
ness men, the best example being President Wilson. 
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One of the most urgent problems of the country is 
to suppress the intense individualism to the general 
good through united action. Everything tending to 
low efficiency, such as the liquor evil, must be elim- 
inated. The future of America 1s linked up with the 
way we stimulate and carry out both pure. scientific 
and commercial research. The progress of the war 
emphasized this fact and necessitated an immediate 
' and effective co-ordination of research activities. The 
National Academy of Sciences was called upon to aid 
in this matter, with the result that the National Re- 
search Council was formed. It consists of about 65 
men divided into numerous committees The Council 
is now being reorganized into some six or eight prin- 
cipal divisions. Its work is carried on for making the 
country’s actual conduct of the war as effective as 
science can make it so as to shorten the duration of 
the conflict and its sacrifice of lives. Full co-operation 
exists between the various government, university and 
commercial research laboratory organizations. 

As early as last March, before we actually entered 
the war, the committees of the Council were assigned 
various war problems for immediate investigation. 
Co-operation with the British and French research 
authorities has helped greatly and put forward most 
of this work about two months. Among the many 
problems given special study were submarine detec- 
tion, warding off of gas attacks, and locating of big 
guns by sound waves, which has been done so accu- 
rately that guns were spotted within 50 feet at a range 
of six miles. Major Millikan cited numerous other 
scientific problems that had been investigated and 
solved satisfactorily. 
try’s foremost chemists are in war service. There are 
thousands of physicists at work with the armies on the 
western front. General Pershing has called for 1000 
meteorologists to make weather observations. Many 
geologists are actively employed in advising as to 
mining and tunneling operations, etc. Biologists are 
aiding the commissary, medical and sanitary author- 
ities. Psvchologists are helping select officers, aviators 
and other army personnel so as to make for the high- 
est efficiency and least waste of time, effort and money. 
Even anthropologists have been able to assist the coun- 
trv in its time of need. Major Millikan hoped that 
the chasm formerly existing between pure science and 
applied science—engineering—will be closed as one of 
the results of the war, which has clearly shown that 
practically every development of pure science can he 


made of immediate application for the nation’s benefit. 
(J 


GOVERNMENT CONTROLS PITTSBURGH 
AND NIAGARA FALLS POWER. 


War Industries Board Undertakes to Curtail Power for 
Non-Essential Industries in Order That War 
Needs May Not Suffer. 


The War Industries Board on December 28 re- 
quisitioned all the power being produced on the Amer- 
ican side of Niagara Falls to assure an adequate sup- 
ply of electricity for factories in the Duffalo and 
Niagara Falls districts engaged in war work. Existing 
contracts will not be disturbed, it was officially stated, 
and the “relatively less essential” industries whose 
electricity is curtailed probably will be able to obtain 
energy produced by other than hydraulic power. 
There will be no curtailment in power being furnished 
public utilities from the Niagara plants, it was 
announced. 


About 50 per cent of the coun-. 
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A similar order previously issued at Pittsburgh 
provides that no electric power shall be transmitted to 
the “non-essential” industries, except from the surplus 
power remaining after a full supply has been assured 
for industries essential to the conduct of the war. 
Exactly what industries are now considered ‘“non- 
essential,” the board declines to make known. The list, 
in any event, is said to be a short one. It is also a 
variable classification, subject to revision in harmony 
with new aspects of the Government's requirements. 
The curtailment of electric power will be compara- 
tively small so far as it affects the individual plants at 
Pittsburgh. Increased production of power, on the 
one hand, and increased economy in the use of the 
current, on the other hand, will unite to diminish 
any necessary loss. 

Representatives of the Priorities Committee of the 
Board held discussions with the manufacturers and 
with officers of the electric power companies before 
determining a program. Certificates were finally issued 
to those factories engaged directly in war work and 
also to other concerns whose product was considered 
indirectly vital to the conduct of the war. Presenta- 
tion of the certificates will obtain from the power 
company interested a normal share of elecricity. Fac- 
tories lacking the certificates must make the best 
arrangements possible. 

Seeking to avoid any needless disturbance of busi- 
ness and any hard-and-fast rulings, the Board ex- 
presses an earnest hope that manufacturers through- 
out the country will take warning from these develop- 
ments and promptly initiate efforts to employ all 
electric, steam or water power with the greatest pos- 
sible degree of economy and effectiveness. 

In the case at Niagara Falls, a delicate factor was 
the natural desire of Canada to retain for her own 
war industries the power that the Canadian plants at 
the Falls are sending across the line to American fac- 
tories. The international arrangements has remained 
undisturbed so far only because the Canadian Govern- 
ment has considerately refrained from checking the 
war work in which the American factories have been 
engaged. 

Up to the present no serious shortage of power has 
been reported the War Industries Board as existing in 
any other industrial center aside from Pittsburgh and 
the Nigara Falls district. 


WORK OF THE COUNCIL OF NATIONAL 
DEFENSE. 


Summary of Activities Affecting Electrical and Allied 
Industries. 


A report of the Council of National Defense just 
made public covers the history of the Council from its 
inception to the close of the fiscal vear ending June 
30, 1917. Permanent organization of the Council was 
not effected until March 3, 1917. 

“In a broad sense,” Director W. S. Gifford says in 
introduction, “the Council and Commission have 
sought to make available to the United States the best 
thought and effort of American industrial and pro- 
fessional life for the successful prosecution of the 
war. It has become a truism that no past war has 
been so essentially a war of the mechanic and the 
machine, and it 1s the realization of this truth that 
has been throughout the inspiration of the policy 
pursued by the Council, the Commission, and their 
subordinate bodies. 

“The direction of the machinery of American in- 
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dustry for the national defense necessarily involves the 
creation of an ‘organization of ‘great flexibility. The 
switt changes in strategy and rapid improvement in 
war machinery, attended by the equal-speed with which 
implements of warfare are scrapped and replaced at 
the front has been reflected by corresponding rapid 
transformation, and stimulation of the industrial 
organization within the nations at war. These ever 
changing developments have necessitated almostun - 
precedented flexibility in Government organizations. 

The several fields covered by the Council's work 
are enumerated as follows: 

(1) Supervising co-ordination of purchases for 
the executive departments of the Government, includ- 
ing the development of new sources of supply for both 
raw materials and finished products. 

(2) The standardization of specifications for 
tools and implements used in the manufacture of 
munitions. 

(3) The co-operative organization of transporta- 
tion and electric communication for war service. 

(4) The inauguration with the Government de- 
partments of an air-craft program and assistance in 
rendering this program on industrial possibility. 

(5) The organization for war of the medical 
profession. 

(6) The conduct of a campaign to assist commer- 
cial business in meeting the demands made upon it by 
the war, and aiding establishments to make available 
for the needs of the Government men, supplies, and 
equipments without impairing the essential service of 
trade and without unnecessary hardship to the people 
at large. 

(7) The development and stimulation of motor 
transportation facilities for government use. 

(8) The organization for common counsel of the 
leaders of the American labor movement, joined with 
representative employers and persons prominent in 
civic and industrial life, for the effective enlistment of 
the labor forces of the country for the conduct of the 
war. 

(9) . The bringing together and concentration on 
war work of the engineering and educational profes- 
sion, including the promotion of scientific research for 
the benefit of the national defense. 

(10) Effective centralization and direction of the 
efforts of American women on assistance in the con- 
duct of the war. 

(11) The organization of the coal industry for 
more effective production and distribution of fuel. 

(12) The centralized direction of the activities of 
the several States in their effort to aid in war. 


COMMITTEE ON COAL PRODUCTION. 


It was the function of the Committee on Coal Pro- 
duction to make every possible effort to increase the 
output of coal at the mines and accelerate the move- 
ment of coal to points where the need was greatest. 

Among the methods employed by the committee to 
relieve congestion and speed up distribution were the 
pooling of coal of similar characteristics through the 
Great Lakes ports and through the tide water region. 

“During the week ending January 6, 1917,” the 
report states, “the average daily production of bitu- 
minous coal was 1,840,000 net tons, of anthracite coal 
228,490 gross tons; during the week ending April 21, 
1917, the time of the creation of the Committee on 
Coal Production, the average daily production of bitu- 
minous coal had decreased to 1,682,000 tons, of the 
anthracite 223,680 gross tons. From the latter date 
production progressively increased until early in July 
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bituminous coal was being produced at the rate of 
1.902.864 tons per day and anthracite at the rate of 
2X1.96Q gross tons per day, the greatest output of 
both bituminous and anthracite coal in the entire his- 
tory of the coal industry, an output, if maintained 
sufficient to supply not only the entire coal require- 
ments of this country, but also would have created a 
large surplus to relieve the coal shortage of the allied 
nations.” 
WIRE COMMUNICATION. 


The report of the Committee on Telegraphs and 
Telephone includes mention of the following activities 
of the telephone and telegraph companies in organ- 
izing for war service, general preferential considera- 
tion given to Government business throughout all the 
main wire systems, the organization of 14 or more 
battalions of officers and men for the Signal Corps, 
increase in plants in all strategic centers of the coun- 
trv in spite of a greatly increased pressure of ordinary 
civilian business, assistance in training telegraphers 
and telephone operators for Government work in the 
field or in Government offices, research in investiga- 
tion on special communication problems by telephone 
engineers in co-operation with the war and navy de- 
partments. 

COMMITTEE ON SUPPLIES. 


By the securing of options the “pegging” of prices 
of various articles, the adotment of large requirements 
throughout the industries, the elimination of middle- 
men, and the curbing of competition between Govern- 
ment departments, the committee has enabled the Gov- 
ernment to make substantial savings in its purchases. 
Its work has principally been concerned in commodi- 
ties involving unusual difficulties, either because of 
the large quantity required or the shortage of mate- 
rials involved in their manufacture, or in some cases, 
because of an unusual competitive demand for similar 
articles for civilian use. 


Raw MATERIALS, MINERALS AND 
METALS. 


COMMITTEE ON 


The report states: “Without authority to fix prices, 
the committee has succeeded in obtaining raw mate- 
rials at substantial price reduction without trade dis- 
turbance of real consequence. Without legal power 
to determine priority, it has been largely instrumental 
in many cases in diverting output in such manner as 
to secure the greatest general benefit. Without any 
power save that of persuasion, it has brought special- 
ized private business efficiency into immediate and 
effective co-operation with a well-ordered federal sys- 
tem. 

The report reviews the appointment of special ad- 
visory committees on the several kinds of raw mate- 
rials, mentioning the purchase through the committee 
of 45,000.000 pounds of copper at 16% cents at a time 
when the market price was about 35 cents, and the 
similar arrangements on steel, zinc and lead. Directly, 
and through representation on the General Munitions 
Board, the committee served as a medium of clearance 
between producer and consumer—the Government, the 
allies and private industry. It devoted much time to 
the consideration of price fixing. 


New Shipbuilding Plant at Philadelphia.— Work 
is to be rushed on a large shipbuilding plant on Hog 
Island, near Philadelphia, Pa. The design and con- 
struction supervision will be by the Stone & Webster 
Engineering Corporation. Much electrical equipment 
will be installed. 
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New Appliances — 
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Current T ap— Weatherproof Receptacles—High- 


Tension Series Relay—Locking Sockets for Reflector Units 


Hubbell Pull-Socket Current Tap. 


In many cases it is desirable to connect an elec- 
trical appliance to a single-lamp wall bracket or ceiling 
fixture without interfering with the lamp. A very 
convenient way for doing this has been provided by 
means of the pull-socket current tap developed by 
Harvey Hubbell, Inc., Bridgeport, Conn. As shown in 
the accompanying illustration, this is a combination 
pull socket and plug receptacle built into the single 
compact body. It can also be supplied with a %, 14, 
3g-inch or pendent cap. The pull chain controls the 
current to the lamp socket proper, whereas the ter- 


Hubbell Pull-Socket Current Tap. 


minals of the receptacle in the side of the body are 
continuously in circuit. This side receptacle is of 
standard Hubbell type. 

_ An advantage that this type of socket gives is that 
it eliminates the annoyance of the long cord running 
from side-wall outlets. By means of the new fitting 
current can be supplied directly below the fixture to 
operate various table appliances or other portable 
devices, such as are in general use, without sacrificing 
the use of light from the lamp itself. It thus elim. 
inates the annoyance of groping about in the dark 
while trying to plug into the socket. 


New Weatherproof Receptacles, Plugs and Boxes. 


A new heavy service receptacle mounted in a neat- 
ly finished cast-iron box was recently placed on the 
‘market by the V. V. Fittings Company, Philadelphia, 
‘Pa. The box is weatherproof and arranged with a 
gravity closing lid which remains closed whether the 
plug is in or out. The receptacle is made of heavy 


New Type R Weatherproof Box and Three-Pole Receptacle 
with Plug. 


slate thoroughly insulated from the box. The recep- 
tacle sets at an angle in order to permit an easy con- 
nection and disconnection of the plug. The binding 
posts for connecting wires are easily accessible and 
plenty of room is allowed for wiring. The plug is 
made of wood so as to stand rough handling and is 
arranged so that the polarity cannot be reversed. 
The complete type R outfit is made in two, three 
and four-pole types for 30 and 60-ampere capacities. 
It is made especially for outdoor work for use with 
portable motors, coal hoists, boat-loading machinery in 
shipyards, for moving-picture-machine outlets, etc. 


_ A High-Voltage Series Relay. 


The General Electric Company has recently made 
several improvements in its high-voltage series relay 
used for the automatic tripping of oil circuit-breakers. 


inverse Time Series Overioad Relay for 35,000 Volts, 100 Amperes. 


As illustrated, the mechanism of the relay consists of 
two main elements joined by a wooden rod. 

The upper element, including a solenoid, counter- 
balancing weight and a mechanism_for transmitting 
the motion of the solenoid plunger tothe operating 
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rod, is mounted on a high-tension insulator and iso- 
lated from ground. The lower element, comprising 
the relay contacts, cover for contacts, calibrating 
parts, and time-limit arrangement when used, is 
mounted below the upper element so as to be con- 
trolled by the latter. 

The solenoid is connected in series with the cir- 
cuit and one end of the coil is electrically connected 
to the solenoid frame to avoid static stresses. The 
solenoid coil and mechanism do not require adjust- 
ment after installation and thus are not a source of 
danger to the attendants. | 

When the solenoid or relay operates, the motion of 
the plunger is transmitted through the wooden oper- 
ating rod to a set of double-break lever-switch con- 
tacts which close when the solenoid plunger rises be- 
cause of overload or short-circuit and open again by 
the weight of the plunger when these abnormal con- 
ditions are removed. 

The oil circuit-breaker tripping circuits- are the 
same as when the more common secondary relays are 
used with circuit-closing contacts. 

Current adjustments and the time- delay setting are 
made at the lower end of the operating rod, and of 
course in safety to the operators. The relay is cali- 
brated from normal to three times normal current. 
Current calibration is made by the sliding weight. 
Time-delay adjustment is made by an oil dashpot 
shown. When instantaneous operation of the relay is 
desired, the time-delay features are omitted. 

Contacts, mechanism and solenoids are the same 
for all voltages, that is from 15,000 upward, but the 
par vary in capacity according to the normal ampere 

ss om of the line. The insulators for mounting the 
noid will vary according to the line voltage and 
the factor of safety required. 

This relay is used mostly when the cost of high- 
potential current transformers for tripping purposes is 
prohibitive. 


Steel Reflector Units with Locking Sockets. 

One of the latest developments in the line of steel 
reflector fixtures is the provision of Maxolite lighting 
units with locking sockets to prevent the removal of 
incandescent lamps by unauthorized persons. Some- 


Fig. 1—Loosening Locknut to Raise Maxolite Reflector. 


what more space is required for operation than is 
available in the standard reflector. The accompanying 
illustrations show the method of using these locking 
sockets. 
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Fig. 2.—Reflector Raised and Locking Key Applied. 


Fig. 1 shows the locknut at the top of the type R 
fitting, the loosening of which permits the reflector to 
be raised upon the stem. Fig. 2 shows the reflector 
raised upon the stem.and the key applied. Fig. 3 
shows the reflector resting upon the key while the 
lamp is being changed, 

A noteworthy feature of this development is that 
from a distance no one will readily recognize the de- 
vice as having a locking socket. In case an attempt 
is made to remove the lamp, it will rotate without 
backing out. This is preferable to a device which 
locks the lamp rigidly in place, in which case any one 
trying to remove the lamp by force might break the 
bulb, resulting in possible injury to a marauder or 
innocent employe. 

This new Maxolite combination unit is being mar- 
keted by the Central Electric Company, Chicago, Ill. 


Fig. 


3.—Reflector Resting on Key While Lamp Is Changed. 
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Development in Electrical Apparatus 


During 1917 


A Review of the Progress in Electrical and Related 
Mechanical Equipment as Prepared by the West- 
inghouse Electric & Manufacturing Company 


lines during the past year reveals the fact that 

the unprecedented demand for apparatus and 
appliances has called for abnormal efforts to speed 
up production, leaving little time or energy to be 
devoted to development of new apparatus or modifica- 
tions of existing lines. 

The year 1917 has brought to the fore no unusual 
development work in apparatus used by central sta- 
tions—in fact, the volume of orders received by the 
manufacturers has so congested their works that de- 
velopment work has almost been eliminated. The 
year has been one of “wheel horse” effort, bringing 
through to completion, for example, most of the large 
turbine generators and water-wheel generators ordered 
in 1916, which represented in size and economies a 
distinct advance over anything before attempted. Like- 
wise, in the case of transformers, while there was 
advance in connection with large-capacity designs for 
the highest voltages, there were no orders placed for 
units of exceptional capacities. 

It would seem as though the purchasers and man- 
ufacturers had put their minds together in an endeavor 
to secure maximum output rather than singularity or 
peculiarity of design, realizing that adherence to more 
closely established designs would facilitate not only 
the volume of production, but the delivery of indi- 
vidual apparatus, which was of paramount importance 
for the steadily mounting volume of business, which, 
in too many cases, could be only inadequately served 
by existing facilities. The year, however, has not been 
barren of developments, and some extensions have 
been made, which it may be well to review. 


A REVIEW of the developments along electrical 


STOKERS. 


Forced-Draft Underfeed Stokers——In the past 
year, the demand for underfeed stokers has been 
greater than was anticipated. * The demand for this 
type of stoker came from new central-station plants, 
and extensions to these plants, and also from old 
plants requiring increased capacity. Most of the 
stokers for the former were used with relatively large 
boiler units. The 1200 and 1400-horsepower boilers 
seem to be quite popular sizes. 

The American Gas & Electric Company, at its 
Windsor, W. Va., plant, has partly installed, and has 
on order, underfeed stokers for 16 1262-horsepower 
boilers, each of which is designed to cause an evapora- 
tion of 100,000 pounds of water, continuously, from 
100 degrees feed-water temperature, to steam at 250 
pounds gauge pressure and 250 degrees superheat. The 
stokers are also designed to be capable, under the 
above conditions, to cause an evaporation of 120,000 
pounds of water per hour for a period of two hours. 

The Union Gas & Electric Company, Cincinnati, 
Ohio, has now under construction a new plant for 
which stokers are being installed for 1262-horsepower 
boilers and for about the same capacity as those for 
the American Gas & Electric Company. 


The Edison Electric Illuminating Company, of Bos- 
ton, 1s installing an addition to L-Street Station, and 
four stokers of this type are being installed under 
1232-horsepower boilers. They are built for a maxi- 
mum capacity of 300 per cent of boiler rating and are 
being equipped with a grinder for automatically dis- 
charging the ash and refuse. 

There have been a number of cases tn the past year 
where old equipment has been replaced by the more 
modern forced draft underfeed equipment in order to 
obtain more capacity without a change in the boiler 
equipment. The United Railway & Electric Company, 
Baltimore, Md., is replacing old equipment by forced- 
draft underfeed stokers under 16 450-horsepower 
boilers. 

A number of other large central stations have made 
extensive installations of stokers during the year. 

Overfeed Roney and Chain-Grate Stokers.—Even 
though many of the large central stations have selected 
the forced-draft underfeed stoker, the demand for the 
Roney stoker has still kept ahead of the available pro- 
duction. Most of the installations in the past year 
have been confined to small industrial plants, or to 
extensions thereto. On account of the simplicity of 
this stoker and the fact that no forced-draft equip- 
ment is required, this type has been selected in many 
cases where a quick installation is desired. 

Inquiries for chain-grate stokers have decreased 
because many central stations that formerly used them 
are now installing the forced-draft underfeed type. 
Business, however, has been very active in the extreme 
West, especially in the beet-sugar plants. One inter- 
esting installation of chain-grate stokers is that at the 
Atlantic Refining Company, Franklin, Pa., which will 
use 12 such stokers in connection with oil stills. 


GENERATING EQUIPMENT. 


The past year has seen little that is radically new 
in generating equipment. More units of large indi- 
vidual capacity have been contracted for than ever 
before due to the growth of the larger central stations. 
The Westinghouse Company has sold several large 
units ranging from 40,000 to 70,000-kilowatt capacity 
and these either have been or are now being installed. 
Those units above 40,000 are of the cross-compound 
or triple-element type. Among those reported last 
year but just recently installed mav be mentioned: the 


. Duquesne Light Company, Pittsburgh, Pa., a 40,000- 


kilowatt cross-compound unit; Narragansett Electric 
Company, Providence, R. I., a 45,000-kilowatt cross- 
compound unit; and the Interborough Rapid Transit 
Company, New York City, a 70,000-kilowatt triple- 
element unit. 

The increase in cost of coal has brought about 
some increase in hydro-electric stations and among the 
larger installations made during the past vear might 
be mentioned that of the Montana Power Company 
at Holter, Mont., where there are installed four 12,000- 
kilovolt-ampere vertical units. The power from this 
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plant is used very largely on the electrification of the 
Chicag6, Milwaukee & St. Paul Railroad and the sav- 
ing in coal due to use of water power is a very con- 
siderable item. This railroad has purchased from the 
Westinghouse Company a large amount of new equip- 
ment for an immediate extension of the electrified 
zone, despite the present high cost of materials and 
the shortage of labor. 

The Rochester (N. Y.) Railway & Light Company 
has installed two 12,500-kilowatt vertical water-wheel 
units, which marks a very considerable increase in the 
generating capacity of this system. 

At Junction, Mich., the Eastern Michigan Power 
Company has installed three 6250-kilowatt vertical 
water-wheel units, in a plant whose ultimate capacity 
will be 25,000-kilowatts. 

One of the developments brought about by the 
high cost of copper and other materials, labor, etc., 
has been an increased tendency toward the use of 
synchronous condensers for both power-factor correc- 
tion and voltage regulation. In many cases the in- 
stallation of such apparatus saves an increase in trans- 
mission-line copper, or allows additional load to be 
taken on a given transmission line, and at the same 
time permits the maintaining of normal and satisfac- 
tory voltage conditions. Typical of this tendency is 
the case of the Duquesne Light Company, Pittsburgh, 
Pa., installing three 7500-kilowatt Westinghouse syn- 
chronous condensers for this purpose. 


SWITCHBOARD EQUIPMENT. 


_ The outstanding feature of switchboard business 
has been the continued purchase of switchgear for 
power stations of tremendous initial and ultimate ca- 
pacity. Initial capacities of 66,000 and ultimate capaci- 
ties of as high as 387,000 kilovolt-amperes are repre- 
sented in installations projected and for which switch- 
gear was purchased during the year. 

Despite the heavy load represented by continued 
development of high-powered stations the Westing- 
house Company has, as in the past, devoted consider- 
able attention to improvements, not only in the major 
apparatus forming a part of this switchgear equipment, 
but also in the smaller details. 

There may be mentioned the completion of a num- 
ber of 150,000-volt outdoor oil circuit-breakers of 
rupturing capacities far in advance of anything here- 
tofore within the limits of high-voltage breakers. 
These breakers have round instead of elliptical tanks, 
domes instead of flat tops and are of all-steel con- 
struction with the result that guarantees of their with- 
standing possible internal pressures of 150 pounds 
have proven very conservative. In fact, with the 
guaranteed arc-rupturing capacity of 1,000,000 kilo- 
volt-amperes with voltage maintained it is felt ‘that 
question of high-voltage power concentration is solved 
for at least some time. Similar breakers with the 
same guarantees are also being built for 110,000-volt 
service. 

By combining the space advantages of one of the 
older types and the rupturing ability cf one of the 
modern types, a new type of high-powered station 
breaker for voltage up to 23,000 volts has been devel- 
oped. The compact type of operating mechanism of 
the former breaker with its characteristic common 
supporting top for all tanks with the round tanks of 
the latter and its characteristic all-steel construction 
with highly accelerated tripping has resulted in a line 
of breakers with a short-circuit arc-rupturing capacity 
of 625,000 kilovolt-amperes at 15,000 volts, which rep- 
resents the greatest advance to date in high-powered, 
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compact, moderate-voltage, cell-mounting oil circuit- 
breakers. 

Among other developments, might be cited the 
frame-mounted, indoor and outdoor high-powered 
steel top, 73,000-volt breaker; combination 37,500-volt 
and 132,000-voJt outdoor, single-pole, disconnecting 
switches and choke coils all on a common base, with a 
resulting net saving of one insulator supporting col- 
umn; and 66,000-volt post-type bus supports and dis- 
connecting switches. 

Typical of the attention constantly being given to 
improvement in switchboard mounting devices is the 
development of a very compact and improved drum- 
tvpe circuit-breaker controller. Likewise along the 
same lines may be mentioned the completion of an 
adequate line of meter switches, also of drum type, 
key-operated, including ammeter, voltmeter, synchron- 
izing frequency meter and _ power-factor meter 
switches. With the completion of these, all plug 
switches for meter switching can be eliminated, thus 
insuring the entire absence of any potential from the 
front of panelboards or control desks. 

Increased use of outdoor switch houses has been 
noted. The highest operating voltage heretofore ufil- 
izing these had been 2500; a considerable number of 
installations have now been made which control cir- 
cuits up to 6600 and 11,000 volts. Single orders 
received involving as many as ten houses are proof of 
claims made as to the economy represented by their 
use for distributing small amounts of secondary-volt- 
age power from transmission lines in connection with 
outdoor stepdown transformers. 

With possibilities of destructive short circuits from 
high-powered installations particular attention has 
been paid to the question of affording adequate pro- 
tection to potential transformers for meters directly 
connected to power buses. This development has 
taken the form of a suitable resistance tube supported 
on a post-type insulator similar to those used for bus 
supports connected in the primary of the transformer. 
The design is such that accuracy of the transformer 
is in no way affected while at the same time possible 
current fed to the transformer in case of a short-circuit 
is limited by preventive resistance. 

There may also be mentioned the development of 
what gives promise of being a highly successful and 
yet simple control equipment for automatic rotary- 
converter substations. One such outfit has been in 
successful operation for some time and others are 
under construction. To a very large degree, the bulk 
and complexity of earlier control equipment for such 
installations have been eliminated. 


LIGHTNING ARRESTERS. 


The principal change in electrolytic-arrester design 
has been in the main gap. The use of sphere gaps in 
combination with horns first came into use as a special 
design, and later was adopted as a standard by all 
manufacturers on all voltages above 11,000. At these 
voltages, the use of a sphere gap reduced the time 
required for a static surge to break down the gap and 
discharge to ground through the arrester. 

For the protection of apparatus on railway cars 
further developments have been made in the use of 
condensers by surrounding the condenser with a 
molded insulating case, making an easily replaceable 
unit impervious to moisture. The capacitance has 
been increased to one microfarad in all forms of ar- 
resters, both car mounting and pole mounting, giving 
a static discharge capacity sufficient to take care of the 
worst conditions found in practice. 
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SWITCHES, Fuse BLOCKS AND CARBON CIRCUIT- 
BREAKERS. 


A new line of front-connected knife switches has 
' been put on the market, embodying the most recent 
ideas in the construction of such switches. In the 
rear-connected line, the larger capacity switches have 
been put out in the new form to supply a line having 
laminated studs, or combinations of laminated and 
round studs, giving the maximum convenience for 
switchboard mounting where busbar connections are 
made direct to the stud. 

A new form of transformer-type fuse block suit- 
able for use up to 30 amperes, 7500 volts has been 
marketed and received with great satisfaction. In 
this the safety principle has been given supreme con- 
sideration by mounting the fuse element on the door 
of a wooden box so arranged that when the door is 
opened, the element is disconnected at both ends from 
' the line and transformer. This construction not only 
provides complete safety, but requires no auxiliary 
tools, such as tongs or a stick for removing the 
fuge tube. 

A complete line of polarized reverse-current 
mechanically connected relays has been introduced for 
the larger carbon circuit-breakers. This form of relay 
does away with the complication and possible errors 
of a separate relay electrically connected with the 
breaker. It also has the desirability characteristic of 
operating on high current with a great drop in volt- 
age, as during the short circuit close to the breaker, 
and operating at a very low current on normal voltage. 
This device will not operate on an overload of any 
value in the forward direction, although very sensi- 
tive in the reverse direction. 


—_ 


GRAPHIC AND OTHER INSTRUMENTS. 


A line of motor-operated graphic instruments has 
been added to the Westinghouse line of solenoid-oper- 
ated instruments in order to make the line more applic- 
able for portable service and for metering large cus- 
tomers’ demands. These instruments are made as volt- 
meters, ammeters, wattmeters, totalizing wattmeters, 
and frequency meters. They embody the same measur- 
ing element as used in the solenoid-operated instru- 
ments and have the same accuracy characteristics. 
They differ from the previous line of solenoid instru- 
ments, in that the contacts of the measuring element 
actuate a small universal motor, driving a worm upon 
which the pen carriage is arranged to travel. The case 
is also somewhat smaller and designed for rear con- 
nection. The clock is so arranged that the standard 
paper speeds can be obtained without changing it. 

There has been developed an improved type of 
reroll attachment which is operated by the clock-wind- 
ing motor of graphic instruments, and will satisfactor- 
ily collect approximately half a standard roll of paper, 
or about one month’s record at 2 inches per hour 
chart speed, and about one week’s record of 8 inches 
per hour chart speed. 

Transfer relays are used with circuit- -closing, pro- 
tective relays that operate on excess current, such as 
overload, reverse-current, and reverse-power relays, 
etc. They energize the trip coil of the circuit-breaker 
through current transformers, having a secondary rat- 
ing of five amperes, and obviate the necessity of pro- 
viding a separate source of power for shunt tripping. 
Heretofore, storage batteries have often been installed 
at great expense, so that separate sources of power 
could be available. 

An internal contractor switch for overload and re- 
verse-power relays has been designed to protect the 
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main contacts of protective relays. The contacts of 
this switch are in parallel with the main contacts of 
the relay, and thus when the relay acts, the main con- 
tacts are immediately short-circuited, preventing the 
relay from reopening the circuit, until it has been 
reopened by the pallet switch. The device is assem- 
bled complete as a unit, and can thus be applied to 
existing relays wherever desired. 

Duplex instruments were designed for application 
on electric automobiles, small charging panels, small 
isolated lighting plants, or electric plants of small ves- 
sels. They consist of a pair of standard instruments 
combined in duplex form case. The two voltmeters 
or two ammeters can be furnished, assembled together, 
or one or both instruments can be calibrated as tem- 
perature indicators, speed indicators, etc. The instru- 
ments can be furnished with special scale marking, 
such as zero center, or for higher capacities than those 
listed. They are made in two sizes. 


STREET-LIGHTING FIXTURES. 


The most notable addition to street lighting during 
the year is a fixture for the high-current street series 
lamps of large candlepower. It is made of cast iron 
and is suitable for either autotransformer or film cut- 
out socket. Similar fixtures, which have been in serv- 
ice several years, indicate that this is a very desirable 
modification, as the cost of equipment can be reduced 
without sacrificing any desirable qualities. 

The increased use of the skirted type of Holophane 
refractor with fixtures for street-lighting service indi- 
cates the growing appreciation of the ideal distribution 
given by this simple device. 


STREET-RAILWAY MOTORS AND CONTROLLERS. 


The line of standard railway motors has been 
worked up to a point nearing perfection and very 
gratifying service reports indicate previous predictions 

were more than justified. During the year the stand- 
ard line of Westinghouse motors has been supple- 
mented by the motor having a rating of 200 horse- 
power at 600 volts. This motor is especially suited for 
heavy subway service and heavy interurban service 
where exceptionally heavy duty is required, and is in 
striking contrast to the “Wee” motor brought out by 
the company, which is the pioneer motor in quick- 
service single-truck car application. It 1s gratifying 
to note and of decided advantage to the trade to report 
stability in design of the present line which enables 
the user to standardize for some time to come. 

The multiple-unit types of control previously re- 
ported are coming into their own. Scarcity of labor 
and heavy peak-load haul has now convinced the user 
of the advantage to be obtained. The H. L. & H. L. D. 
types of control have been completely developed into 
a one-piece outfit resulting in economy in space and 
simplicity of wiring and mounting. Regeneration has 
been extended to ordinary interurban application, 
especially in locomotive service and this development 
will rapidly extend in this field. 


STEAM-RAILWAY ELECTRIFICATION. 


The past year has seen considerable detail develop- 
ment and improvement in apparatus pertaining to elec- 
trification of steam railroads. The requirements for 
heavy freight traffic on mountain-grade sections have 
been met by the production of a very powerful split- 
phase locomotive, having several improvements over 
those previously built. This locomotive, while only 
weighing 250 tons complete, has a horsepower capacity 
of 48500 and a maximum. tractive effortyof 130,000 
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pounds, all of which is concentrated in one single-cab 
unit. The most interesting improvement in this type 
of locomotive is the synchronous phase converter, by 
which 100 per cent power-factor is obtained on this 
locomotive, thus eliminating some of the line losses 
which were encountered with the induction-type phase 
converter. 

The high-voltage, direct-current system has also 
shown advance in the production of a high-powered 
passenger locomotive. The rating of this locomotive 
will be 4000 horsepower and the starting tractive effort 
will be 112,000 pounds, while the total weight will be 
266 tons. This engine will also be a single-cab unit. 
There are many detail improvements in the design of 
both the mechanical and electrical features of this 
engine, but these are too-numerous to mention in a 
brief review. | 

Regenerative control for direct-current locomotives 
has been perfected to such an extent that it is now 
applied whenever desired to 600-volt units as a stand- 
ard. This feature contributes very largely to the 
safetv in operation of the electric locomotive, and its 
principal value lies in the fact that it relieves the air 
brakes from considerable strain and enables them to be 
used as a reserve for stopping trains only. 

The development of high-speed circuit-breaker 
methods for suppressing flashing in high-voltage 
direct-current apparatus has taken very forward steps 
during the past year and the indications are that this 
serious trouble in machines of this class has been 
definitely suppressed. These devices are of various 
kinds and very unique in character, the details of which 
will receive publicity at a later date. 

These detail developments have put the electrical 
industry in a position of preparedness for the more 
general electrification of railroads, which it is antici- 
pated will become very active in the near future. 


ELECTRICAL EQUIPMENT FOR SPECIAL INDUSTRIES. 


Steel Industry.—The electrification of steel mills is 
progressing at a very rapid rate. The business of the 
Westinghouse company during 1916 and 1917 was 
more than three times as great as for the average of 
the five previous years. During the year the company 
received an order for one of the largest reversing-mill 
equipments ever built, this machine having a maximum 
rating of 17,500 horsepower and will be used to drive 
a 60-inch universal plate mill for the Bethlehem Steel 
Company. Out of a total of 28 reversing-mill equip- 
ments furnished and on order, the Westinghouse com- 
pany has received orders for 18 equipments. 

Rubber Industry.—There has been developed dur- 
ing 1917 what is known as a tandem-type controller 
for calender work, which is of the magnetic-switch 
type and is controlled from a push-button station. 
Besides the convenience offered by the latter, it adds 
to the safety feature, as the motor can be stopped 
from various stations conveniently located to the 
operator. Other safety features are included affording 
overload protection, automatic acceleration, etc. In 
this particular case, the calenders are located in tan- 
dem, in some cases as many as four machines being 
operated in series. With the old arrangement of drive, 
the calenders were operated as individual units, and 
after the process in each individual calender was com- 


pleted, the material had to be wrapped up and taken ` 


to the next machine, and the work thus carried on 
independently by the various machines. With the new 
arrangement, the material passes from one machine 
to the other in a continuous process which saves time, 
labor and materially increases production. The con- 
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trol mentioned above makes possible the proper regu- 
lation of drive, and is considered a great improvement 
in rubber-mill work. 

Textile Industry —A new type of apparatus devel- 
oped last year which is used extensively in the textile in- 
dustry is the Westinghouse quick-make starting switch. 
It is used where squirrel-cage motors of comparatively 
small capacity, i. e., up to 25 horsepower, 220 volts, 
are started with full line voltage. Besides the quick- 
make and break features, it has the following combi- 
nations: non-automatic switch; switch with low-volt- 
age protection ; switch with inverse-time-element over- 
load protection; full automatic switch with dow-volt- 
age and inverse-time-element overload protection. 

There has been a marked tendency during the year 
for the textile industry to install individual drives, as 
compared with group drives, and it is believed that 
very rapid progress is going to be made in the develop- 
ment of this idea. There have also been a large num- 
ber of plants changed over to electric drive—in prac- 
tically all cases using central-station power. 


SMALL-MoTOR-DRIVEN DEVICES. 


The business in small-motor-driven devices used 
in the home, office, and shop during the last year has 
been very active. As in all other industries, the activ- 
ity has been more pronounced in connection with those 
motor-driven devices which contribute either directly 
or indirectly to the carrying on of the war. For in- 
stance, there has been a large sale of motor-driven 
drills, grinders, polishers, and small tools generally. 
This has also been true in the case of motor-driven 
machines required in the preparation of food and 
those in the home which are distinct labor savers, 
such as electrically driven washing machines. The 
extreme scarcity of household help has created a very 
large demand for these. ` On the other hand, the de- 
mand for non-essentials, such as motor-driven pianos, 
talking and recording machines, office appliances and 
advertising novelties, has become less active. 


GENERAL INDUSTRIAL AND BUILDING EQUIPMENT. 


In the industry covering the equipment of electri- 
cal apparatus for large buildings there has been a 
great deal of activity, due principally to that of 
industrial rather than public buildings. It appears 
quite likely that the public building and residence 1n- 
dustry will be very severely affected, in fact this 1s 
already noticeable. l | 

Considerable electrical apparatus has been pur- 
chased by bakers and all those engaged in the manu- 
facture or preserving of food products. Likewise, the 
clothing industry has been a very active one. 

The prosperity of the farmer and the scarcity of 
labor on the farm has made an abnormally large de- 
mand for electrical equipment in the comparatively 
small areas where central-station current 1s available, 
and particularly in the demand for small isolated light- 
ing plants, most of which are supplied with storage 
batteries. .This has stimulated the demand for low- 


voltage motor-driven pumps, washing machines, 
vacuum cleaners, churns, separators, and similar 
devices. 


ARC-WELDING APPARATUS. 


The advance made in the past year in arc welding 
has been important. Heretofore, the arc-welding volt- 
age has been 75, but the Westinghouse company has 
recently designed a new line of arc-welding equipment 
with an operating voltage of sixty>volts, and the ma- 

chines also are running,at-the:highest and)most efficient 
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speeds. The drop in voltage from 75 to 60 will mean 
a saving in power. 

Further, the company has developed portable weld- 
ing outlet panels which will simplify the shop wiring 
and will decrease the total expense of the installation. 


MINING EQUIPMENT. 


_ In the metal-mining field there has been developed 
a control panel offered where a wound-rotor motor is 
used. It combines a circuit-breaker controller and 
meter in conveniently small space and prevents the 
motor being thrown on the line without resistance in 
the secondary circuit. 

Several new ratings of Cottrell equipment including 
motor-generator sets, transformers, and synchronous- 
induction motors were brought out during the year 
so that a standard equipment to meet most commercial 
conditions can be furnished. 

For the flywheel hoisting sets, the sreatest improve- 
ment has been in the control, as the cam type con- 
troller for the generator field rather than the old face- 
plate type is furnished. 

For coal-mining substation service, a 100-kilowatt 
high-speed 60-cycle rotary convester and also a high 
speed 150-kilowatt set has been under construction. 

There have been few changes in the mining loco- 
motive made this year with the exception of offering 
two smaller sizes than previously. The Westinghouse 
company now lists with its equipment the G type Edi- 
son cell, which is particularly adapted to mining 
service. 

INDUSTRIAL HEATING. 

The greatest activity during the year has been in 
the development and exploitation of new industrial- 
heating applications. Enameling and japanning ovens 
have been applied in an increasing number of indus- 
tries. They are quite generally used in the automobile 
industry for baking the finish on bodies, fenders and 
other metal parts of cars. Other applications are to 
the baking of varnish in shells, japanning baby car- 
riages and toy wagons, japanning and enameling 
motor frames, baking the paint on washing machines, 
enameling wire, finishing metal furniture, etc. 

The use of electric ovens for drying purposes and 
baking electrical insulation has also been extended. 
The use of electric heat for hot presses used in mold- 
ing electrical insulation, vulcanizing rubber goods, 
stamping and embossing, and other hot press work 
has been growing steadily. 

Special ironing, and pressing operations, such as 
the manufacture of paper and micarta tubing, ironing 
gun stocks, folding insulation, forming celluloid, etc., 
have been increasing in number. The use of electri- 
cally heated hot plates for celluloid working has 
proven very successful especially because of the elim- 
ination of the fire hazard, which was present when 
gas was used for this purpose. 

Electric immersion water heaters have been applied 
in a great many industries especially where a quantity 
of hot water is required in localities in which a gas 
fire would be a source of danger in which steam is 
not available. Electric water heaters are also in use 
in increasing quantities for heating sterilizers for hos- 
pitals. 

A recent development is an electrically heated plat- 
form suitable for use in the crow’s nest of ships and 
other places where a sentry, watchman, or lookout 
man may be called upon to do continuous duty in an 
exposed position during extremely cold winter 
weather. By the use of such a device for a man to 
stand on, it is found that all danger of freezing the 
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feet is eliminated and the efficiency of the man is 
greatly increased. This device can be used on stations 
for trafhe policemen, crane-operator cabs and a large 
number of other industries. 


HovusEHOLD HEATING AND COOKING APPLIANCES. 


The company has developed a low-priced utility 
iron of the six-pound type, devoid of all the su- 
perfluous details not necessary to efficient operation 
and long life. A new g by 12-inch heating pad is an 
innovation insofar as size is concerned, the normal pad 
generally measuring 12 by 15 inches or larger. This 
size is proving very popular. 

There has been developed a new type traveler's 
iron, differing from the old iron in having a solid han- 
dle and non-separable cord and plug. Provision 1s 
made for the heating of an ordinary curling iron. 

The company has brought out a complete line of 
semi-automatic ranges, which have a contact thermo- 
stat on the oven doors that rings a bell when a prede- 
termined temperature is reached which mav be varied 
by manually setting the contact point on the ther- 
mostat. This prevents the housewife from scorching 
foods as the bell calls her attention to the fact that the 
maximum temperature has been reached and the cur- 
rent should be turned off. This alarm also prevents 
overheating of the oven lining and rapid deterioration. 


ELECTROCHEMICAL AND RELATED APPARATUS. 


The past year has witnessed not only a healthy 
continuation but some remarkable increments in the 
already rapid growth of most of the industries depend- 
ing upon electrochemical, electrothermal and electro- 
physical processes. 

Electrolytic zinc has gained further commercial 
recognition as a high-grade product; although, as no 
new plants of any great magnitude have been placed 
in operation, the total output has only moderately in- 
creased. 

The output of aluminum which is produced only 
through the electrochemical and electrothermal reac- 
tions of the electric reduction furnace has taken a 
bound forward, owing to the practical completion of 
large new reduction works. 

In the production of copper, a development of 
greatest importance has occurred. The first large com- 
mercial leeching and electrolytic plant to be erected 
in the United States has been placed in full operation; 
5000 tons of ore per day are crushed and then acid 
leeched, the resulting solution being subjected to elec- 
trolysis. The output is nearly 5,000,000 pounds of 
electrolytic copper per month. As there are untold 
quantities of low-grade ore in the United States sus- 
ceptible of similar treatment, this installation is but 
the forerunner of greater developments. 

Owing to the tremendous increase in the total 
amount of higher grade copper ores and concentrates 
smelted containing objectionable impurities, as well as 
impurities of value, such as gold and silver, it has 
been necessary for electrolytic refining to grow apace. 
One of the largest refineries has practically doubled 
its capacity by the installation of additional units. 

Electrolytic refining of lead has been engaged in on 
commercial scale in several places. 

Turning to the electric furnace in ferrous metal- 
lurgy, the demand for high-grade, refined steels and 
for steels alloyed with a predetermined and consistent 
accuracy, has resulted in the starting up of a multitude 
of furnaces in the Pacific and inter-mountain states, 
as well as in the middle Atlantic-and eastern central 
states. 
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Trade Activities 


AAAA AAAA 


New Additionsand Buildings Opened—Calendars, New Year 
Cards and Catalogs Being Distributed—Other Activities 


Ridgway Dynamo & Engine Company, Ridgway, Pa., 
announces that it has appointed the Blake Electric Manu- 
facturing Company, 1 Rowes Wharf, Boston, Mass., as 
its sales representative for the New England states. 


Central Electric Company, Chicago, Ill, announces 
that on January 1 the name of Fifth Avenue was changed 
to Wells Street, so that its address is now 316-326 South 
Wells Street, the location of the company’s headquarters 
being, of course, unchanged. 


The Esterline Company, Indianapolis, Ind., announces 
the removal of the offices of James G. Biddle & Company, 
representatives in the New York territory of the Esterline 
Company, from 90 West Street to 15 Park Row, New York 
City. This change was made in order to facilitate the 
handling of the business in the New York district. 


The Edw. E. Early Company, Canton, Ohio, is send- 
ing out a circular on its commutator cement, one of the 
strongest insulating and adhesive cements known. The 
cement is used by electricians all over the world for quick 
motor or generator repairs, for repairing pitted commuta- 
tors without facing; it joins metals, glass, wood, mends 
fuse and switch blocks, and is a powerful adhesive for 
almost any article or combination of articles. 


Crocker-Wheeler Company, electrical machinery man- 
ufacturer of Ampere, N. J., through its president, Dr. 
Schuyler S. Wheeler, has announced a bonus to its em- 
ployees to meet unusual conditions incident to the war. 
Under this bonus employees will receive not less than 10 
per cent of their wages since October 1, 1917, and during 
1918. All empioyees receiving less than $2500 yearly will 
bencfit and those who have been in the employ of the com- 
pany for more than a year will receive 12 per cent of 
their earnings. 


Fort Wayne Works of General Electric Company, 
Fort Wayne, Ind., are being so improved as to greatly facili. 
tate manufacturing. A new building is being erected for the 
installation of motor-driven shop tools and machines, to re- 
lieve the congestion of work in existing shops. This building 
occupies a ground space 75 feet wide, 375 feet long, includ- 
ing projecting wing; it will have five stories and basement, 
and is being constructed of reinforced concrete. The power 
and light wiring is being installed in concealed, rigid metal 
conduits, connecting with distributing panels throughout. The 
large number of motors to be installed will consist of both 
alternating and direct-current machines, the plan providing 
for an individual motor for each shop machine. The char- 
acter of the shop work requires many motors of less than 
five horsepower. These works are supplied with power partly 
from their own generating plant, and partly from the central 
station of the Fort Wayne & Northern Indiana Traction 


Company. The generating plant at the works includes direct- - 


current equipment to serve certain phases of work. 


E. C. Atkins & Company, Inc., with headquarters at 
Indianapolis, Ind., manufacturers of the famous Silver 
Steel saws, are conducting a central-station campaign on 
the Atkins non-breakable hack saw blades. These saws, 
which are made with the usual hard edge, but with a soft 
back that prevents breakage, have an edge tempered to 
insure a cutting capacity equal to “all hard” blades. There- 
fore, while the blade will cut equally fast and hold its cut- 
ting edge as long as the “all hard” blades, the liability to 
break or snap off is entirely eliminated. It is the best 
blade for plumbers, structural iron workers, electricians 
and machinists, because it will stand the hardest service 
on the most difficult jobs and where inexperienced help is 
employed, without snapping to pieces. It is made in 
lengths of from 6 to 16 inches, % to 9/16 inch wide, and 
with 14 to 24 teeth to the inch. To prove the quality of 
this saw the company is giving away samples, which are 
sent to any central station filling out and mailing to the 
company specially provided blanks. 


The Arnold Company, 105 South La Salle Strect, Chi- 
cago, which does civil, electrical and mechanical enginecr- 
ing and construction work, is sending out effective New 
Year greetings in the shape of a folder card. 


Hoyt Electrical Instrument Works, Penacook, N. E.. 
is sending out an attractive and patriotic New Year greet- 
ing. This card bears an embossed figure of the Statue of 
Liberty, strikingly reproduced in blue and gold, with a 
panel conveying the patriotic wish, “May Liberty En- 
lighten the New Year.” 


K. McLennan & Company, Chicago, sole manufac- 
turers of Gale’s commutator compound, report doing a 
larger toreign business during 1917 than in any previous 
year in the history of the company. This product has 
been in the market for over 25 years and the manufac- 
turers claim that it is known wherever there is need for a 
compound of this kind. 


General Electric Company five years ago at Lynn, 
Mass., completed the largest single building in the world 
devoted exclusively to the manufacture of electric motors. 
The original structure was 809 fcet long and 82 feet wide, 
with a floor space of nearly five acres, which was expected 
to suffice for years to come. However, the demand for 
G-E motors has so increased that an addition became 
necessary. The extent of this addition may be appreciated 
from the illustration herewith. The new wing covers the 
entire length of the original building and is 56 feet wide. 
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New Addition of General Electric Company at Lynn, Mass. 


With this increase the’total floor space in this building 
devoted to the manufacture of motors from 1 to 50 horse- 
powcr is nearly six and one-third acres. While the ab- 
normal conditions of the last two years have taxed the 


_company’s manufacturing ability beyond its capacity, still 


greater productive facilities are under way, which it is 
believed will, within reasonable time, fill all the motor re- 
quirements of the many customers whose standards ot 
quality are only satisfied by General Electric product. 


The MacGillis & Gibbs Company, Milwaukee, Wis., 
has issued a convenient booklet entitled “Pole Buvers’ Man- 
ual.” This contains much valuable information for the pur- 
chasers of poles for various overhead electric lines. The 
production of northern white cedar poles is described, to- 
gether with the excellent facilities of the company at its three 
vards at Gladstone, Mich., West Duluth and Minneapolis, 
Minn. Suggestions and data are given for finding the num- 
ber cf northern white cedar poles required to make a carload. 
Methods of butt treating of cedar poles and prices for three 
types of treatment are given. The booklet gives official 
specifications of the Northern White Cedar Association, to- 
gether with tables and diagrams to illustrate them. 
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Men in Service 
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Newark Public Service Corporation Gives 700 — Wisconsin 
Engineer Enlistments—Washington Engineers Doing Bit— 
Westinghouse Engineers Selected by Navy Department 


P. H. Ruipeway, electrical and me- 
chanical engineer, located at 916 Post 
Street, Seattle, Wash., was some time 
ago commissioned captain of Engineers 
U. S. R., and is anticipating orders to 
report some time in January. 


L. H. KELLER, sales manager of the 
Moloney Electric Company, St. Louis, 
Mo., and formerly district manager for 
the same company at Chicago, has re- 
ceived a commission and has joined the 
army. Mr. Keller is a graduate engineer 
ae is widely known in the transformer 

eld. 


James T. HurcHIncs, vice-president 
and general manager of the Rochester 
Railway & Light Company, Rochester, 
N. Y., has been appointed by the Gov- 


ernment to expedite the production of. 


supplies at Rochester and in other ways 
to actively co-operate with the War 
Department. Mr. Hutchings volunteered 
his services to the Government after 
he was recommended by the Chamber 
of Commerce for this work. He is 
one of the best informed men in Roch- 
ester to carry on this arduous work. 


THE WISCONSIN ENGINEER in its De- 
cember issue has the following names 
on its honor roll: G. E. Bachhuber, 
Band 120th F. A., Camp McArthur, 
Waco, Tex.; Lieut. J. V. B. Cox, 30th 
Company, 160th Depot Brigade, Camp 
Custer, Mich.; Nicholas C. Drolenga, 
Company C, &th Mounted Engineers, 
Camp Stewart, Fort Bliss, Tex.; Lieut. 
E. W. Fisher, Coast Artillery, Fortress 
Monroe, Va.; Lieut. J. M. Gillette, Ord- 
nance Department; Second Lieut. Ralph 
A. Grant, Coast Artillery, Fortress 
Monroe, Va.; John Hall, 127th Infantry 
Band, Camp McArthur, Waco, Tex.; 
Sergt. Lester O. Klandrud, Company L, 
6th Wisconsin Infantry, Camp McAr- 
thur, Waco, Tex.; D. G. Lehman, Sec. 
H., Ist Wisconsin Field Hospital, Camp 
McArthur, Waco, Tex.: Robert Luh- 
mann, Band, 120th Field Artillery, 
Camp McArthur, Waco, Tex.; O., W. 
Martin, U. S. Military Academy, West 
Point, N. Y.; L. F. Nelson, R. O. T. C., 
Ft. Sheridan, Ill.: Lieut. R. B. Pearce, 
Company E, 310th Regiment Engineers, 
Camp Custer, Battle Creek, Mich.; 
Second Lieut. R. J. Roark, instructor 
in mechanics: Private E. R. Stivers, 
Company I, 313th Regiment Infantry, 
Camp Meade, Maryland; Private Wal- 
ter Todd, National Army, Louisville, 
Ky.; First Lieut. Chester D. Walz, Fort 
Riley, Kans.; First Lieut. J. P. Wood- 
son, 307th Engineers, Camp Garden, At- 
lanta, Ga. Wisconsin men at Fort 
Leavenworth Camp in training for the 
Engineers Corps are: First Company— 
First Lieuts. Walter E. Jessup, W. L. 
Breckenridge, A. J. Barclay; Second 
Lieuts. P. W. Wilder, C. J. Popelka; 
Capt. J. A. Pierce. Second Company— 
Capt. Ray S. Owen; Second Lieuts. H. 
N. Brue. Ray C. Phelps; R. D. Watson, 
L. G. Eisele and Mr. Davis. 


ROLL OF HONOR. 


The electrical industry, perhaps 
to a greater extent than any other 
industry, has answered the call 
of the Nation for. men. As this 
is a war of engineers, naturally 
the technically trained men in the 
electrical industry have been in 
great demand and they have re- 
sponded with splendid patriotism. 


Many of the large utility and 
industrial corporations have as- 
signed men for Government ser- 
vice aside from those who have 
voluntarily entered or been called 
for service. 


Tue ELecrricAL Review will 


welcome news concerning men 
who have entered the service or 
who are engaged in any patriotic 
duties. 


Tue Paciric TELEPHONE & TELE- 
GRAPH CoMPANY has an attractive cover 
design of its service flag on the Decem- 
ber issue of The Pacific Telephone 
Magazine. This flag has a red back- 
ground, with a white center box, on 
which is a blue star and the figures 550 
in blue, representing the number of 
employees who have entered service. 


DUQUESNE LicGHT Company, Pitts- 
burgh, Pa., in its December issue of 
Light Company News, presents a very 
attractive front cover of its service flag 
in the colors blue and white, with a 
red border. In the center of the 312 
blue stars on the white background 
are listed in gold letters the names of 
the companies represented, being the 
Duquesne Light Company, Equitable 
Gas Company, Philadelphia Company 
and Pittsburgh Railways Company. 
This flag hangs in the entrance hall to 
the Philadelphia Building in Pittsburgh. 


AMERICAN ASSOCIATION OF ENGINEERS, 
Washington (D. C.) Chapter is doing 
its bit and is working with full power 
to enable the Government to secure de- 
sirable and qualified technical engi- 
neers. At a meeting held December 14, 
in Washington, at which were present 
Admiral F. R. Harris, Chief of the 
Emergency Fleet, Admiral Baird, Ma- 
jor Zimmerman of the Engineers’ De- 
pot and Major Harrison, a vivid de- 
scription was given by Capt. D. S. 
Hays, of the Engineer Corps, U. S. A., 
telling how the organization rose from 
a small beginning, struggled and finally 
overcame all obstacles, attaining its 
present success and how the war work 
was being handled so effectively. The 
members believe the maximum benefit 
to the technical profession and the Gov- 
ernment will be realized when the en- 
gineers are working hand in hand with 
business organizations. 


L. C. Forpuam, of the Foster-Raetz 
Electric Company, Rochester, Minn., 
recently entered Government service as 
an electrician with Base Hospital Unit 
No. 26. 

Ittinots Pusric Utiritres ComMIs- 
SION, Springtield, Ill, has unfurled a 
Red Cross service flag showing 110 per 
cent membership of the personnel of 
the Commission and employees. There 
are 106 stars on the flag. 


A. H. Frerranpou, a member of the 
rate and statistical department of the 
United Gas & Electric Engineering 
Corporation's New York ofhce, has 
been appointed to war duty in the Ord- 
nance Department at Washington, D. 
C. R. E. Chew, of Colorado Springs, 
Colo., succeeds him at New York. 


SOUTHERN CALIFORNIA Epison Com- 
PANY devotes the front cover of its De- 
cember house organ to a reproduction 
of its service flag. The white panel 
bearing 232 blue stars, has a red back- 
ground, and the lettering on the cover 
is done in white print, including the 
following words: “Christmas greetings 
to our men who have gone to war.” 
The stars are strikingly arranged in 
portiere effect. 


Cuas. A. SCHIEREN Company, New 
York City, in loyalty to its employees 
in service, has made up small stickers 
or posters as a service flag, being about 
134 by 1% inches in size. This little 
red flag has 29 blue stars in the white 
square. At the top of the flag appear 
the words “For Democracy,” in black 
type, and in the lower right-hand cor- 
ner, in very fine black print, Chas A. 
Schieren Company, New York. 


GEorGE WILLIAMSON, from the office 
of the president of the Commonwealth 
Edison Company, Chicago, was tend- 
ered a farewell luncheon December 18, 
at the Brevoort Hotel, before leaving 
for service in the Army. He was pre- 
sented with a wrist watch, with the ap- 
propriate speech that as it was one of 
the cardinal principles of the soldier to 
be on time, it was hoped with the as- 
sistance of the watch he would not fail 
in the matter of punctuality. He left 
December 19 for Camp Joseph E. John- 
ston, Jacksonville, Fla., for training in 
the Quartermaster’s Enlisted Reserve. 


AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS, with headquarters at 33 
West 39th Street, New York City, in 
its December Institute Proceedings 
publishes an honor roll containing 480 
names. This list includes only those 
members who are in the armed forces 
and who have responded to the war 
service card sent to the membership on 
September 15, 1917. Members in Army 
and Navy service who are not listed 
are requested to communicate with In- 
stitute headquarters. The majority of 
the members in service are officers of 
rank in the Army, Navy or Aero serv- 
ice. , 


January 5, 1918. 


THE Society FoR ELECTRICAL DEVEL- 
OPMENT, Inc., 29 West 39th Street, New 
York City, 1s proud of six stars on its 
service flag, representing men from its 
executive statf, which had a total of 
15. Those in service are Hill Griffith, 
captain, 313th Infantry, Camp Meade, 
Md.; R. R. Jones, Ist lieutenant, Signal 
Corps, Silver Lake, N. J.; E. A. Allen, 
2d lieutenant, Regular Army, France; 
A. R. Ayres, chief yeoman, Transport 
Service; J. J. Flynn, 306th Infantry, 
Camp Upton, New York, and Fred J. 
Jagemann, Ordnance Department. In 
addition to the absentees, Theodore 
Dwight of the Society’s Engineering 
Corps is a member of the Seventh New 
York Guard, subject to call. Roy B. 
Woolley, until recently of the American 
Field Ambulance’ Service, Verdun 
front, France, having served his enlist- 
ment, has returned and is now on the 
Society’s staff. 


CoMBUSTION ENGINEERING CoRPORA- 
TION, New York Citv. has given a num- 
ber of its men for Government service, 
among whom are: C. L. Bachman, 
former manager of the Chicago office, 
is now lieutenant of engineers. Mr. 
Bachman has acquired a lieutenant’s 
commission and a bride in the last four 
months. O. de Lorenzi, formerly of the 
force of testing engineers, is now 2d 
lieutenant of engineers, attached to 
headquarters company. Mr. de Lorenzi 
has also acquired a bride ‘along with 
his commission. George M. Bechtel, 
formerly of the estimating department, 
is now enlisted with the Base Hospital 
No. 3. Walteg Erlenkotter, formerly 
of the testing corps, is now 2d _ lieute- 
nant of the engineers, and Marcus 
Morley, of the same department, is Ist 
lieutenant of engineers. Hugh Camp- 
bell, of the designing department, is 
with the national army at Camp Upton, 
and Robert Weber, of the same de- 
partment, is with the 3rd District Naval 
Reserve. Herbert Ahearn is with the 
5th Battalion Naval Militia, New York. 
Sergeant Murray Harris is with the O. 
E. R. C., Camp Upton; P. Nelson Hunt, 
with U. S. Aviation Corps, Raymond 
Zimbis, U. S. A. Flying Corps, Mineola, 
L. I., and J. M. Hunter, with the Royal 
Flying Corps. 

WesTINGHOUSE Exectric & Manu- 
FACTURING Company, East Pittsburgh, 
Pa., furnished 11 of the 100 men re- 


cently selected by the Navy Department. 


as engineer officers with the rank of 
Lieutenant (J. G.) U. S. Naval Reserve 


L 


Westinghouse Men Selected as Engineer Officers for Naval Reserve. 
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Force. After a short period of train- 
ing at the Naval Academy at Annapolis, 
Md., the officers will be assigned to 
active duty. These men, as shown in 
the photograph herewith, are: Upper 
row—A. L. Faber, from St. Louis office ; 
W. S. Edsall, New York ofhce; R. 
Kelly, power engineer, East Pittsburgh; 
D. E. Renshaw, railway engineer, East 
Pittsburgh; L. G. Fear, Portland office; 
W. R. Clements, Cincinnati office. 
Lower row—W. D. Thompson, general 
engineer, East Pittsburgh; W. H. 
Smith, railway engineer, East Pitts- 
burgh; W. W. Reddie, industrial de- 
partment, East Pittsburgh; C. : 
Brown, general engineer, East Pitts- 


burgh; W. M. Robbins, industrial de- 


partment, East Pittsburgh. 


Another Engineering Regiment for 
service over seas is being recruited 
from the electrical industry, to be 
known as the 37th Engineers. This 
regiment will be organized at Fort 
Myer, Va., and will be for the purpose 
of performing electrical installation, 
operation and maintenance in France. 
The co-operation of the various en- 
gineering organizations has been en- 
listed, including the AMERICAN INsTI- 
TUTE OF ELECTRICAL ENGINEERS, New 
York City, which has placed the roster 
of the Engineer Reserve Corps of its 
organization available as officers for 
the regiment. The classifications which 
it is desired to include in the enlisted 
personnel of the regiment are: En- 
gineers, stationary; motor truck driv- 
ers; electricians; cable splicers; line- 
men; expert test men; wiremen; arma- 
ture winders; machinists; pipe fitters; 
carpenters; blacksmiths; handymen; 
cooks. The pay of the enlisted men is 
determined by their military rank. The 
following is the schedule on foreign 
service: First sergeant, $60; sergeant, 
first class, $60; supply sergeant, $51.20; 
mess sergeant, $01.20; stable sergeant, 
$51.20; sergeant, $51.20; corporal, 
$40.80; horseshoer, $44; saddler, $40.20; 
wagoner, $40.20; cook, $44; bugler, $33; 
private, first class, $36.60; private, $33. 
Clothing and subsistence is furnished 
free to enlisted men. The opportunity 
to try for promotion as noncommis- 
sioned officers will be afforded to every 
enlisted man, as the regiment will be 
entirely new. The organization will be 
military as far as training, drills, dis- 
cipline, etc., is concerned, as it is found 
that the health and efficiency of the 
men is in this way most readily main- 


tained. Persons desiring to join the 
37th Engineers should be advised to 
apply. for. forms to the Commanding 
Officer, 37th Engineers, Room 195, War 
‘Department, Washington, D. C. No 
enlistments will be received except by 
authority of this officer. Men‘in the 
draft age, but -not yet called, may also 
make application. $ 


¢ 

Pusiic SERVICE CorPoRATION, Newark, 
N. J., has about 700 of its employees 
from its various departments in Gov- 
ernment service. Many have enlisted 
and some have been drafted into federal 
war services and the company is now 
operating handicapped by a serious la- 
bor shortage. 


THE Bett TELEPHONE COMPANY OF 
PENNSYLVANIA AND ASSOCIATED ComM- 
PANIES, with executive offices in the 
Bell Parkway Building, Philadelphia, 
in its December issue of the Telephone 
News, shows photographs of a num- 
ber of its boys in service, with letters 
printed from them. Among the in- 
teresting letters is one from Tom Gal- 
breath, formerly of the Philadelphia 
accounting department, who is now 
training for an aviator’s commission 
with the Royal Flying Corps at Camp 
Mohawk, Deseronto, Canada. He gives 
a vivid description of his first flight 
alone. Clifford T. Weihman is now 
top sergeant in the Army at Camp 
Meade, Maryland. Corporal Clayton 
T. Smith, who is with Company C, 
109th Infantry, Camp Hancock, is 
shown as the captor of an opossum, 
which may be one of the mascots of 
his company. Acting Sergeant Mo- 
rales C. Vendig is in the Signal Corrs 
Battalion, stationed at Kelley’s Field, 
San Antonio, Tex., and it is stated that 
it will not be long before he has his 
chevrons for keeps. .E. L. Smith is 
top sergeant and crack football player 
of Company L, 315th Infantry, at 
Camp Meade. Among others men- 
tioned, being located in the camps, in 
France and on the Deep are George K. 
Erb, of Company D, First Telegraph 
Battalion; Bill Grimm, formerly of the 
Pittsburgh plant department, now in 
France; Private James Jones, former- 
ly cable tester, has bee ntransferred 
to Headquarters Company of the 110th 
Infantry at Camp Hancock, to do tele- 
phone work; Mark Fulmer is a signal 
corporal in the 108th U. S. Field Ar- 
tillery at Camp Hancock; William H. 
McCormick successfully completed his 
course at the Fort Niagara Training 
Camp, and would have received a com- 
mission had it not been his desire to 
become connected with the Aviation 
Service. He is now in training for an 
aviator’s commission at the Princeton 
Ground School, Princeton, N. J. Ser- 
geant Charles Ashbaugh is with Bat- 
tery A of the 329th F. A., Camp Cus- 
ter, Michigan. He is now seeking to 
enter the coming officers’ training camp 
for men in the service, so that he may 
win a commission. Private J. J. Kip- 
horn is serving in the Rainbow Di- 
vision over in France, with Company 
B, 149th Machine Gun Battalion of 
the American Expeditionary Forces. 
Orville G. Conover, formerly. a wire- 
man in the Philadelphia plant depart- 
ment, is with the 15lst F. A. overseas, 
as lieutenant in the Headquarters 
Company, and may be addressed in 
care of the American Expeditionary 
Forces. The cover design of this num- 
ber shows a group of boys in service 
opening a Christmas box. 
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A. H. Meyer General Manager for Bryan-Marsh—C. T. 
McDonald Heads Multi Electrical—Fred R. Farmer, Presi- 
dent of Beardslee-Chandelier—Other Changes Announced 


I. STERNEFELD, representative of the 
Westinghouse Export Company in 
Shanghai, China, was in Seattle, Wash., 
recently on his way back to his post. 
He came to the United States in Octo- 
ber and has been making a tour of the 
eastern states. 


K. E. N. Core, who has been connect- 
ed with the general offices of the Fort 
Smith Light & Traction Company, Fort 
Smith, Ark., has assumed the manage- 
ment of the Van Buren branch of the 
company. G. B. Davıs, who has been 
manager of the Van Buren branch, will 
continue as superintendent of the Craw- 
ford county business of the company. 


A. H. Meyer has been appointed gen- 
eral manager of the Bryan-Marsh Divi- 
sion of the National Lamp Works of 
. the General Electric Company, effective 
January 1. Mr. Meyer is one of the 
young men of the industry and his pre- 
motion came as a delightful surprise to 


— Á 


A. H. Meyer. 


his host of friends. His rapid advance- 
ment to the highest position in the com- 
pany in only seven years is a striking 
tribute to his ability and personality and 
should certainly be an encouragement 
to other voung men. Mr. Meyer is a 
native of Nebraska and a graduate of 
the University of Nebraska in electrical 
engineering. He was born at Grand 
Island on March 19, 1586, and graduated 
in the class of '09. After leaving school 
he secured a position with the Faulke- 
naw Electrical Construction Company 
of Chicago and determined to pursue 
engineering work. About a year later 
Mr. Mever was induced to enter the 
commercial field and became city sales- 
man for the Bryan-Marsh_ Electric 
Works. He has confined his activity to 
sales work since that time, being in 
charge of city sales at the time of his 
promotion. Mr. Meyer brings the enthu- 
siasm and spirit of youth into his new 


work and withal a realization of his re- 
sponsibilities and a determination to 
make gocd. He succeeds the late E. H. 
Haughton and will continue the policies 
inaugurated by him, which have been 
largely responsible for building the 
Bryan-Marsh organization to its present 
enviable proportions. 


Frank W. Hatt has been appointed 
commercial manager of the Sprague 
Electric Works of the General Electric 
Company. With the exception of a 
short period, Mr. Hall has been con- 
nected with the Sprague Works con- 
tinuously for 22 years in various en- 
gineering and sales capacities, and for 
the three years prior to his present ap- 
pointment occupied the position of sales 


manager. D. C. Durland, former exe- 
cutive head of the Sprague Electric 
Works, has resigned to accept the 


presidency of the Mitchell Motors Com- 
pany, Inc. 


C. T. McDonatp, president and man- 
ager of the Multi Refillable Fuse Com- 
pany, has severed his connections with 
that company, disposed of his interests 
in the same, and in the future will de- 
vote his entire time to the manufacture 
and marketing of the products of the 
Multi Electrical Manufacturing Com- 
pany at 703 Fulton Street, Chicago. This 
new company will manufacture a com- 
plete line of slate base cutouts and ac- 
cessories, also a line of porcelain wire 
bushings, and a line of conduit fittings, 
which will be marketed under the trade 
name “Multi.” Mr. McDonald is in- 
terested in securing sales agents in every 
locality of the ‘country. He has been 
associated in the manufacture of fuses 
and similar supplies for the last 15 years 
and has always advocated the standard- 
ization of electrical supplies on high- 
class lines and ccntended that the plac- 
ing on the market of the cheaper and 
less efficient devices was a menace tu 
the industry. 


C. H. ANpbREWS, assistant to president 
and chief engineer of the North Caro- 
lina Public Service Company, Greens- 
boro, N. C., has been appointed general 
superintendent of the Southern Utilities 
Company, which corporation operates 
electric, gas and ice properties through- 
out Florida, under the management of 
The J. G. White Management Corpora- 
tion, New York, N. Y. He assumed 
his new duties January 1. Mr. Andrews 
graduated from Purdue University, 
Lafayette, Ind., in 1908, receiving the 
degree of B. of S.in E. E. After grad- 
uation, he entered the employ of the 
Public Service Corporation of New 
Jersey, serving in the meter department 
of that company. In 1909 he became 
connected with the North Carolina 
Public Service Company. Soon after 
joining this organization he was ap- 
pointed superintendent of.the light and 
power department; later on he was 


* 


made departmental manager of new 
business; in 1911 he was promoted to 
the position of assistant general man- 
ager, in charge of electric, gas and 
street railway utilities in Greensboro 
and High Point, N. C., and in 1917 his 
position was made assistant to the 
president and chief engineer. In con- 
nection with his general duties, Mr. 
Andrews has devoted much time with 
success to studying the question of 
rates and their application. He is a 
member of the American Institute of 
Electrical Engineers and of the Amer- 
ican Gas Institute. 


Fren R. FARMER, who for the past 
year has been sales manager of the Gib- 
son Company, an Indianapolis (Ind.) 
automobile supply house, has been elect- 
ed president and general manager of the 
Beardslee Chandelier Manufacturing 
Company, of Chicago. Mr. Farmer is a 
veteran in the electric-fixture field. Pre- 


Fred R. Farmer. 


vious to his connection with the Gibson 
company he was for many years with the 
Beardslee company, advancing to the po- 
sition of vice-president and manager. 


‘When leaving Chicago for Indianapolis 


last year, Mr. Farmer retained an inter 
est in the Beardslee organization and was 
a director of the company. Mr. Farmer 
assumed his new duties on January 1 
Frank S. Beardslee, former president, 
becomes chairman of the board of di- 
rectors, and Robert Schrumpf retires as 
vice-president. Mr. Beardstee has not 
been very active in the company for the 
past few years, spending most of his 
time in California. 


W. J. Canana, who recently severed 
his connection with the Bureau of 
Standards to become associated with 
the American International Shipbuild- 
ing Corporation, 140 North Broad 
Street, Philadelphia, has long been 
active in electrical.and allied industries. 


January 5, 191%. 


His work. with the Bureau, which 
covered a period of four vears, has been 
in the nature of a great co-operative 
undertaking through which the Nation- 
al Electrical Safety Code has been pre- 
pared and developed. His activities in 
that direction have been concerned with 
electrical safety and fire prevention 
engineering. During those four years 
the Safety Code, through Mr. Canada 
and with the co-operation of all in- 
terested, has been developed and has 
been adopted or recommended by at 
least 30 state commissions, besides num- 
erous cities, insurance organizations 
and others. It is also voluntarily in 
use by many utilities and industrial con- 
cerns. Special committees were ap- 
pointed by practically all the national 
associations interested in rules for elec- 
trical practice and in connection with 
this and other allied work of the Bu- 
reau of Standards on matters of electri- 
cal practice, Mr. Canada has been a 
member of the Electrical Committee of 
the National Fire Protection Associa- 
tion and Chairman of the Subcommit- 
tee on Farm Lighting Systems. He is 
an Honorary Life member of the Inter- 
national Association of Municipal Elec- 
tricians, a past president of the West- 
ern Association of Electrical Inspectors, 
a member of the Electrical Council of 
Underwriters’ Laboratories, a member 
of the Standardization Committee of 
the United States Employees’ Compen- 
sation Commission, of the Accident 
Prevention Committee of the National 
Electric Light Association, of the Na- 
tional Joint Committee on Overhead 
Line Construction and many other 
organizations. These affiliations Mr. 
Canada expects to continue to the ex- 
tent that his new duties will permit or 
require. 

After completing high school at New 
Haven, Conn., which included extra 
courses in surveying, old English and 


W. J. Canada. 


botany, Mr. Canada entered Sheffield 
Scientific School of Yale University, 
New Haven, completing a course in 
electrical engineering with extra sur- 
veying in the spring of 1902. On grad- 
uation he received the degree of Ph. B. 
in electrical engineering, electrical prize, 
general two-year honors and was elected 
to membership in Sigma Xi, the en- 
gineering honor society. From 1902 to 
1903 he was in the testing department 
of the General Electric Company at 
Schenectady, N. Y., and following that 
filled many responsible positions in 
various capacities with electrical com- 
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panies and others, among which were 
the Appleyard Electrical Interurban 
Lines of Ohio, the Ohio Inspection Bu- 
reau, Standard Oil Company, Rocky 
Mountain Fire Underwriters’ Associa- 
tion, etc., and has written and presented 
many valuable technical papers dealing 
with important electrical subjects and 
public safety as affected by electrical 
applications. Many of these papers 
have been published from time to time 
in prominent electrical journals, includ- 
ing the ELECTRICAL REVIEW. 


Ivor L. Kentish-Rankin has resigned 
from the position of testing engineer 
with the Commonwealth Edison Com- 
pany, Chicago, Ill, to become associate 


I|. L. Kentish-Rankin. 


editor of the ELectRIcaL Review. Mr. 
Kentish-Rankin is of English birth, and 
a Londoner, who combines an European 
education with a cosmopolitan expe- 
rience, for he has traveled the chief 
countries of Europe to Italy and Egypt. 
His American experience comprises a 
number of years in Canada during 
which time he was “on the road.” This 
work included the Westminster-Chilli- 
wack electrification, including transmis- 
sion lines, substations and trackage for 
what at that time was the longest in- 
terurban electric road in the country; 
hydro-electric extensions, development 
of the outdoor substation, and general 
distribution in the mineral and coal 
regions of British Columbia; and the 
electrification of the Canadian Pacifc 
and Grand Trunk Railways’ coal docks 
at Fort William and the Sault Ste. 
Marie steel mill of the Algoma Steel 
Corporation. For the last five vears 
Mr. Kentish-Rankin has been identified 
with the Testing Department of the 
Commonwealth Edison Company, where 
he has been engaged in research of 
materials and methods, the solution of 
engineering and operating problems 
and the development of specialized ap- 
paratus. During the last two vears he 
has devoted particular study to the 
economical utilization of fuels, and the 
low-temperature carbonization of coal 


Obituary. 

Joun Henry Goenst, for many years 
construction superintendent of the Com- 
monwealth Edison Cempany, and the 
oldest emplove, in length of service, of 
that company, died at his home. 4810 
Dorchester Avenue, Chicago, at 8:00 
a. m. on New Year's Day. Death came 
as the result of a Jong illness. In March. 
1917. Mr. Goehst underwent a severe 
surgical operation in the hope of obtain- 
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ing relief from an internal trouble. He 
was a patient in St. Luke’s Hospital for 
months at a time, always under the care 
of his devoted wife. Henry Goehst 
was in truth one of the electrical 
pioneers. He was born in Chicago on 
January 19, 1864. He attended the pub- 
lic school of Chicago and in 1881 went 
to work for H. M. Wilmarth & Brother, 
the predecessors of the present T. W. 
Wilmarth Company, perhaps the oldest 
lighting-fixture house in Chicago. For a 
time the boy was in the service of Leon- 
ard & Izard, who were western agents 
for the Edison electric lighting appa- 
ratus in the eighties. On December 5, 
1882, Mr. Goehst secured employment 
with then recently organized Western 
Edison Light Company as a fixture- 
hanger or fixture-hanger’s apprentice. 
From that day to the day of his death 
he had been continuously employed by 
the Western Edison Light Company and 
its successors, the Chicago Edison Com- 
pany and Commonwealth Edison Com- 
pany. He had been 35 years in the serv- 
ice and possessed a service badge stud- 
ded with two rubies and bearing the in- 
signia of four stars to indicate this 
length of service. Mr. Goehst had a 
wide acquaintance along electrical men 
not only in Chicago and the West but 
all over the United States. He obtained 
much of his early training under Luther 
Stieringer, the great Edison decorative- 
Jighting and fixture expert of the early 
days. Mr. Goehst was made construc- 
tion superintendent of the old Chicago 
Edison Company when but twenty-three 
years old, and during his administration 
the department experienced great 
growth and now employs about 675 men. 

Mr. Goehst was very. loyal to his 
company and was ingenious and per- 
severing. He had taken out a number 
of patents, mainly relating to electrical 
construction work. He became in- 
terested in concerns closely con- 
nected with the electric central-station 


John Henry Goehst. 


industry and he was one of the organ- 
izers of the Federal Electric Company 
and at the time of his death was presi- 
dent of the Federal Sign System (Elec- 
tric), the successor of that company. 
He was also treasurer of the Minerallac 
Electric Company. He was a member 
of the committee in charge of the Em- 
ployes’ Savings Fund of the Common- 
wealth Edison Company. He was also 
an associate of the American Institute 
of Electrical Engineers, a member of 
the Jovian Order, of the Chicago Ath- 
letic Association, the Kenwood Club 
and the South Store Country Club. 
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EASTERN STATES. 


HUDSON, MASS.—City council consid- 
ering plans for increasing the output of 
the municipal electric-light plant to meet 
the prea demands for electrical 
service. 


PALMER, MASS.—Wright Wire Com- 
pany plans to build a power house, to 
generate 9000 horsepower. This will op- 
erate the complete plant and assure the 
rolling mill power also without interrup- 
tion. Other improvements and develop- 
ments will be made also. Address George 
W. Wright, president, Worcester, Mass. 


ANDOVER, N. Y.—Town officials are 
planning the construction of a municipal 
electric-lighting plant. Harry Craig, 
County Superintendent of Highways, 
Canaseraga, N. Y. 

BROOKLYN, N. Y.—Until January 7, 
bids will be received by the United States 
Government, Bureau of Yards & Docks, 
Washington, D. C., for the construction 
of a new superstructure to its power 
house No. 2585 at the local navy yards. 
F. R. Harris is chief. 


BUFFALO, N. Y.—City Council is 
planning for an appropriation of $10,000 
for the purpose of securing the services 
of electrical engineers to determine the 
best plan for the development and dis- 
tribution of more power at Niagara Falls. 
Recommendations have also been made 
providing that a report be drawn up by 
the city engineer showing comparatively 
the electric power developed at the Falls 
by Canadian and American plants, rel- 
ative cost to consumers of power here 
and in Canada, and the general plan of 
distribution. 


BUFFALO, N. Y.—New York Central 
Railroad Company has taken out a build- 
ing permit for the immediate construction 
of a power house in Curtiss Street, to cost 
about $20,000. 


DUNKIRK, N. Y.—Improvements are 
being made to municipal electric-light 
piant, including the installation of a fre- 
quency changer, to use Niagara power in 
connection with the power generated at 
municipal plant. 


HORNELL, N. Y.—Village has applied 
to public service commission for permis- 
sion to build a large electric light plant to 
supply the community with electric light 
and power. 


IRONDEQUOIT, N. Y.—Department of 
Public Works, City Hall, Rochester, has 
completed plans for the erection of a one- 
story brick, stone and steel power house, 
about 40x80 feet, at Irondequoit. R. H. 
Pierce, Commissioner. 


NEW YORK, N. Y.—Manhattan Storage 
Battery Company has incorporated with 
a capital of $9,900 to manufacture storage 
batteries and kindred products. Incorpo- 
rators are E. J. Stern, A. J. Picard and 
A. Hirst, 2008 Broadway. 


NEW YORK, N. Y.--New York Edison 
Company, 130 East Fifteenth street. has 
awarded a contract to the Louis Weber 
Building Company, 171 Madison avenue, 
for the construction of a one-story addi- 
tion to its brick transformer station on 
Park avenue, near One Hundred and 
Eighty-ninth street, and a one-story 
storehouse at the same location. Esti- 
mated cost, $15,000. 

NEW YORK, N. Y.—E. Greenebaum 
Company, 349 East One Hundred and 
Third street, has awarded a contract to 
the W. K. Moran Company, 405 Lexington 
avenue, for the installation of power 
equipment and heating system in its new 
packing house at 320 East One Hundred 
and Third street. 

QUEENS, N. Y.—Atlantic Electric Goods 
Company has incorporated with a capital 
of $50,000 to manufacture electrical ap- 
pliances. Incorporators are J. J. Wesley, 
P. J. Sheeley and C. L. Eidiitz, New 
York. 

SYRACUSE, N. Y.—New York Central 
railroad Company, West Onondaga street. 
has awarded a contract to W. M. Ballard, 


Oneida, for the erection of a one-story 
power house, about 25x35 feet, at its West 
street yards. 


WATERTOWN, N. Y. — City having 
plans prepared by S. M. Green Co., arch- 
itects, 293 Bridge street, Springfield, 
Mass., for a power plant; estimated cost, 
$300,000. J. W. Knowlton, president of 
water board. 


CAMDEN, N. J.—City Council has ap- 
proved appropriations of $96,500 and $13,- 
900 for its electric lighting and electrical 
bureau, respectively, for 1918. 


DOVER, N. J.—Board of Public Utility 
Commissioners has granted permission to 
the New Jersey Power & Light Company 
to dispose of certain of its property 
valued at $99,562. The holdings will be 
sold at a price of $22,900, the resulting 
loss being carried on the company’s books 
as a property abandoned account. 


GLOUCESTER, N. J.—Bell Telephone 
Company, 1230 Arch street, Philadelphia, 
Pa., has had plans prepared for the erec- 
tion of a two-story brick local exchange 
plant, to provide for increased capacity. 


HADDONFIELD, N. J.—The erection 
of a municipal electric light plant on a 
site on Evans Pond is under consideration 
by the City Council. The construction of 
a concrete dam, spillway and bulkhead, 
which makes this body of water available, 
has been completed. 


MORRISTOWN, N. J.—Morris County 
Traction Company, Park place, has been 
granted the approval of the Board of Pub- 
lic Utility Commissioners for the issue of 
bonds for $1,179,000 to provide for im- 
provements, extensions, etc. 


MORRISTOWN, N. J.—Morris & Som- 
erset Electric Company, 20 South street, 
has been awarded a contract for furnish- 
ing power for the operation of the pro- 
posed new aluminum bronze plant to be 
erected by Charles Butters, of Oakland, 
Cal., on a site recently acquired at the 
junction of the main line of the Morris- 
town & Erle Railroad with the Malapardis 
branch. 


MORRISTOWN, N. J.—Board of Alder- 
men is planning an appropriation of $17,- 
800 for street lights for the year 1918. 


NEWARK, N. J.—Butterworth-Judson 
Company, Avenue R, has taken out a 
building permit for the construction of 
a power house, about 87x94 feet, at its 
works on Roanoke avenue. Plans for the 
structure, which will cost about $24,000, 
are being prepared. 


NEWARK, N. J.—Board of Freeholders 
is planning for the immediate installation 
of new heating equipment including new 
boilers at the Essex County Hospital, 
Overbrook. Improvements in the electric 
lighting system will also be made. 


SKILLMAN, N. J.—Philadelphia & 
Reading Railroad Company, Twelfth and 
Market streets, Philadelphia, Pa., has 
perfected arrangements for the erection 
of its new local power house and signal 
tower. The structures will be two-story 
brick, concrete and steel, about 20x20 feet, 
and one-story and basement, brick, con- 
crete and steel, about 15x33 feet, re- 
spectively. Samuel T. Wagner, Reading 
Terminal, Philadelphia, Pa., is the arch- 
itect. 


TRENTON, N. J.—Board of Freehold- 
ers has awarded a contract to the Public 
Service Corporation, for furnishing service 
for the lighting of bridges on the follow- 
ing streets: J.ee and Olden avenue, 
Chambers and Southard streets and 
Perdicaris place. The contract is for a 
period of five years. 


TRENTON, N. J.—City Commission is 
considering the extension of its electric 
street-lighting system in Dexter, Nassau 
and Vine streets and Phillips avenue, in 
the North Trenton section. 


BIRDSBORO, PA.—Town Council has 
awarded a contract to the Birdsboro Elec- 
trie Company for supplying service for its 
electric street-lighting system at the rate 
of $21.50 rer lamp per year for a period 
of five years. 


BRADFORD, PA. — Kendall Refining 
Company has awarded a contract to W. 
I. Unruh, 574 East Main street, Bradford, 
for the erection of a two-story power 
house, about 40x75 feet, at its plant in 
the East Bradford section. 


CARLISLE, PA.—At a recent meeting 
of local manufacturers, arrangements 
were perfected whereby the necessity of 
shutting down local plants due to the 
shortage of coal was averted. The plan 
calls for a more equitable distribution of 
electric current, making it possible for 
the Carlisle Light, Heat & Power Com- 
pany to operate at maximum capacity and 
also save a quantity of coal daily. 


ERIE, PA.—General Electric Company 
has awarded a contract to the Henry 
Shenk Company, Twelfth and Sassafras 
streets, Erie, for the erection of a power 
house at its local plant. 


HARRISBURG, PA.—Rapid progress is 
being made in the installation of under- 
ground conduits to replace the present 


overhead wires of the olice and fire 
alarm systems in Thir and Market 
streets. AS soon as sufficient cable can 


be obtained this work will be extended 
from police headquarters to Court street 
and northerly to Liberty street. 


HAZLETON, PA.—Wilmot Engineering 
Company, Markle Bank Building, has had 
plans prepared for the construction of 
new additions to its plant at White 
Haven, including several power stations. 
machine shop, and other shop structures. 
The company specializes in the manu- 
facture of breaker and mining machinery 
of all kinds. George W. Wilmot is presi- 
dent. 

NANTICOKE, PA.—The State Hospital 
is having plans prepared for the erection 
of additions to the institution, including 
a one-story brick power house. McCor- 
mick & French, Second National Bank 
Building, Wilkes-Barre, are the arch- 
itects. Dr. ©. D. Meyer, West Washing- 
ton street, Nanticoke, is superintendent. 

NEW CASTLE, PA.—Mahoning & She- 
nango Railway & Light Company has 
Deen compelled to suspend service to all 
large power consumers throughout the 
Elwood. New Castle, Sharon and Youngs- 
town, Ohio districts, for the purpose of 
conserving fuel for transportation, street 
lighting and residential use. This has 
seriously affected a number of industrial 
plants, and thousands of workmen have 
been thrown out of work. 


NORRISTOWN, PA.—United Telephone 
& Telegraph Company is making improve- 
ments in its local plant, including the in- 
stallation of a new switchboard. 


PHILADELPHIA, PA.—Shane Brothers 
& Wilson Company, Bourse Building, is 
having plans prepared for the construc- 
tion of a power house at its plant at 
Sixtv-third and Market streets. The 
structure will be one-story, brick and 
concrete, about 33x40 feet. J. M. Whit- 
ham, Philadelphia, is the architect. 


POTTSVILLE, PA.—The Pottsville Un- 
ion Traction Company has filed notice 
with the Public Service Commission of 
the issuance of bonds to the amount of 
$10,000 for improvements, etc. 


‘ POTTSVILLE, PA.—Notice has been 
filed with the Public Service Commission 
by the Eastern Pennsylvania Light, Heat 
& Power Company, of a bond issue for 
$10.500, for improvements, etc. 


READING, PA.—Reading Transit & 
Light Company has filed notice with the 
Public Service Commission that arrange- 
ments have been perfected for an ap- 
propriation of $150,000 for improvement, 
extensions, etc. 


STEELTON, PA.—Borough officials are 
making rapid progress in the installation 
of new police telephones and the improve- 
ment of the police alarm system. It is 
expected that the work will be completed 
by January 1. 

BALTIMORE. 
Company, Scott 
has awarded a 


MD.—Bartlett-Hayward 
and McHenry streets, 
contract. to Morrow 


January 9, 1918. 


Brothers, Fidelity Building, Baltimore, for 
the erection of a new transformer house 
at Ramaay and Poppleton streets. 


BALTIMORE, MD.—Poole Engineering 
& Machine Company is making rapid 
progress in the construction of its two- 
story electric substation at Woodberry, 
near Baltimore. The structure will be 
about 30x155 feet, and will cost $15,000. 
H. D. Watts, Garrett Building, Baltimore, 
ts the contractor. 


BALTIMORE, MD.—Corkran, Hill & 
Company, 221 South Howard street, are 
having plans prepared for the erection of 
a power house at their plant on Sixth 
street, near Wilkens avenue. Gardner & 
Lindberg, Chicago, Ill., are architects and 
engineers. 


WASHINGTON, D. C.—Chesapeake & 
Potomac Telephone Company, Thirteenth 
and G streets, N. W., is planning for the 
construction of a new telephone building 
on Thirteenth street to cost about $8500,- 
000. McKenzie, Voorhees & Gmelin, 1123 
Broadway, New York, are the architects. 


HOPEWELL, VA.—City is planning for 
a bond issue for $75,000 to provide for the 
erection of an electric-light plant and wa- 
ter and sewerage systems. 


CHARLESTON, W. VA.—West Virginia 
Water & Electric Company is planning to 
increase its capital by $1,000,000 to pro- 
vide for expansion. 


WHEELING, W. VA.—Beech Bottom 
Power Corporation has incorporated with 
a capital of $400,000, to operate a local 
plant. The incorporators are George F. 
Jebbett and Allen E. Moore, of New 
York; Alfred F. McCabe, F. H. Bulethorn 
and S. C. Dood, of Brooklyn, N. Y. 


GRAPHITEVILLE, N. C. — General 
Graphite Company, Jefferson Bank Build- 
ing, Birmingham, Ala., will construct a 
hydroelectric plant, 


ATLANTA, GA.—City is 
constructing electric generatin 

bage crematory at cost of $60,000 to 
70,000, to use refuse as fuel. E. R. 
Turner, city electrician. ` 


NORTH CENTRAL STATES. 


CLEVELAND, OHIO.—Fowler Worman 
Kelley Company, Hippodrome Building, 
has organized the Silver Lake Improve- 
ment Company, located east of Cuyahoga 
Falls, Ohio, and the propert formerly 
known as the Silver Lake Park, has been 
acquired. The new company will im- 
rove the park, using the property for 
igh-class residences for residents of 
Akron and an up-to-date sewer system, 
eae lighting system, etc., will be in- 
stalled. 


CLEVELAND, OHIO.—Storage Battery 
Rebuilding Company has incorporated 
with a capital of $15,000. The incorpo- 
rators are Henry L. Beggs, Samuel L. 
Bowlus, Lawrence C. Meyer, Arthur W. 
Longbarger and Gilbert J. Spencer. 


CAIRO, ILL.—Electric Manufacturing 
Company has incorporated with a capital 
of $550,000. Henry Tideman, Charles M 
Roos and James H. Galligan are the in- 
corporators. 


CENTRALIA, ILL.—Southern Illinois 
Light & Power Company has taken ovér 
the utility plants at Centralia and will 
make that city a distributing center for 
all supplies and accounts of various utility 
plants operated by the company. The 
plants which will be subsidiary to Cen- 
tralia will be those at Mount Vernon, 
DuQuoin, Chester, Sparta, Collinsville, 
Litchfield, Hillsboro and Nashville. 


CHICAGO, ILL. — Benjamin Electric 
Manufacturing Company, 128 South San- 
gamon street, has increased its capital 
from $200,000 to $3,000,000; the number of 
directors has also been increased. 


HOMER, ILL.—J. M. Copel and T. E. 
Hughes of Champaign, Ill., have pur- 
chased the plant of the Homer Light & 
Power Company and will operate it after 
January 1. This plant also furnishes 
light to Sidney, Il. 


MATTOON, ILL.—Central Illinois Pub- 
lic Service Company has petitioned the 
Illinois Public Utilities Commission for 
permission to abandon the heating plants 
operated by the company at Carrollton, 

arleston, Moweaqua, Virden and White 
Hall. The petition is based upon the high 
cost and scarcity of coal especially, as 
well as the high costs of other matertals, 
making the heating service in the towns 
mentioned unprofitable. 


ROCKFORD, ILL.—Rockford Electric 
Company is equipping its former power 
plant at the corner of Wyman and Chest- 
mut streets as an auxiliary heating sta- 
tion. 
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DATES AHEAD. 


American Institute of Consulting 
Engineers, Inc. Annual meeting, 
January 14. Secretary, F. A. Molitor, 
35 Nassau Street, New York City. 


Electrical Contractors’ Association 
of State of Missouri. Annual conven- 
tion, January 19. Secretary, A. J. 
Burns, 318 West Tenth Street, Kansas 
City, Mo. 


Minnesota’ Electrical Contractors’ 
Association. Annual convention, Min- 
neapolis, Minn., January 21. Secretary, 
G. M. Jones, 112 South Seventh Street, 
Minneapolis. 


Northern White Cedar Association. 
Twenty-second annual meeting, Hotel 
Radisson, Minneapolis, Minn., Jan- 
uary 22-23, 1918. Secretary, N. E. 
Boucher, 743 Lumber Exchange, Min- 
neapolis. 


Western Association of Electrical 
Inspectors. Annual meeting, Memphis, 
Tenn., January 29-30-31. Secretary, 
W. S. Boyd, 175 West Jackson Boule- 
vard, Chicago, Ill. 


Tllinois Electrical Contractors’ As- 
sociation. Semi-annual convention, 
Chicago, February 1918. Secretary- 


Treasurer, L. B. Van Nuys, 238 South 
Jefferson Avenue, Peoria, Ill. 


Vermont Electrical Association. An- 
nual meeting, February, 1918. Secre- 
(ATY coer C. H. West, Rutland, 


National Association of Electrical 
Inspectors. Annual convention. New 
York, March, 1918. Secretary-Treas- 
uer Wiliam IL. Smith, Concord, 

ass. 


Wisconsin Electrical Association. 
Annual meeting, March, 1918. Secre- 
tary, George Allison, 1410 First Na- 
tional Bank Building, Milwaukee, Wis. 


Southwestern Society of Engineers. 
Annual meeting, April, 1918. Secre- 
tary, C. E. Barglebaugh, 703 First 
National Bank Building, El Paso, Tex. 


Kentucky Association of Electrical 
Contractors. Annual meeting, May, 
1918, Louisville, Ky. Secretary, F. F. 
Valinoti. 


Texas State Association of Elec- 
trical Contractors. Annual meeting, 
Galveston, Tex., June 15. 1918. Sec- 
retary, H. S. Ashley, Fort Worth, Tex. 


Georgia Electrical Contractors’ As- 


sociation. Annual meeting, June, 
1918, Tybee Island, Ga. Secretary, 
Dan Carey, Atlanta Builders’ Ex- 


change, Atlanta, Ga. 


SPRINGFIELD, ILL.—The Public Serv- 
ice Company of Northern Illinois has been 
authorized by the Illinois Public Utilities 
Commission to purchase and operate the 
plant of the Stark County Electric Com- 
pany. 

WAYLAND, MICH.—Wayland Electric 
Light & Power Company has incorporated 
with a capital of $5,000, to furnish heat, 
pomer and light for Wayland. The stock- 

olders are L. B. Mason, E. O. Hanlon 
and A. E. Weaver. 


ANTIGO, WIS.—Electric Farm & Light- 
ing Power Company has incorporated 
with a capital of $25.000. The incorpo- 
rators are R. P. Brown, J. T. Brown and 
John H. Walechka. The company has 
asked permission to conduct a general 
business of dealing in individual or iso- 
lated lighting or power plants, or systems, 
installing or operating the same and also 
to deal in electrical machinery. supplies, 
devices and appliances and other ap- 
purtenances convenient for sale in con- 
nection with the business. Previous to 
incorporation the company operated here 
as the Delco Power & Lighting Company. 

ST. PAUL, MINN.—Great Northern 
Railroad will erect automatic block sig- 
nals in sections of Montana in 1918. 


IOWA CITY, IOWA.—A $15.000 hy- 
draulic experiment station will be erected 
across the river near the west end of the 
large dam. 

ST. LOUIS. MO.—An ordinance has been 
introduced into the Board of Aldermen 
requiring the Union Electric Light & 
Power Company to replace all 32-candle- 
power lamps with 60-watt Mazda of 58 
candlepower. 

TOPEKA. KANS. — North American 
Hotel Company is contemplating the con- 
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struction of a 10-story hotel building at 
Ninth street and Kansas avenue, to cost 


$500,000. Arthur W. Gross and William 
Jonson: Omaha, Neb., are representa- 
ves. 


FALLS CITY, NEB.—The City Council 
is considering calling an election to sub- 
mit the proposal to issue $75,000 in bonds 
for remodeling the municipal electric 
light plant. 

OCONTO, NEB.—FE lection will soon be 
held to vote bond issue of $3800 for mu- 
nicipal electric lighting plant. 


LESTERVILLE, S. D.—Town board has 
accepted the proposition of Otto S. Oleson 
to install an electric lighting system here, 
to cost $8,000, and when completed will 
make Lesterville one of the best lighted 
towns in the state. 

DRAKE, N. D.—T. E. Sleight has sold 
the local electric lighting plant to the 
municipality, the price being $8,124. Start- 
ing January 1, a 24-hour service will be 
maintained. 


SOUTH CENTRAL STATES. 


WHITESBURG, KY.—W. C. Daniels & 
Son are planning to extend their electric 
system by the construction of a transmis- 
sion line to Mayking, a distance of about 
tive miles. 

FOUNTAIN CITY, TENN.—Plans are 
being considered for the installation of an 
electric lighting system in Fountain City. 


MOBILE, ALA. — Contract has been 


cloned between the Mobile Electric Com- 


pany and the Chickasaw Shipbuilding 
Company, the latter a United States Steel 
Corporation subsidiary, for a 400-horse- 
power circuit five miles in length, for 
power and lighting at Chickasaw. 


BELTON, TEX.—The property of the 
Southwestern Traction Company, includ- 
ing the interurban line which runs be- 
tween Belton and Temple, has been sold 
unaer an order of the United States court, 
the purchaser being F. W. Downs, of 
Temple, the consideration, including the 
mortgage bonds, being $170,000. It is 
stated that the company will be reor- 
ganized and important improvements will 
be made to the property. 


FORT WORTH. TEX.—Fort Worth 
Power & Light Company plans to install 
additional inachinery in its electric light 
and power plant. 

NACOGDOCHES, TEX. — City Council 
will purchase and Install a 300-kilowatt, 
400-horsepower, 2300-volt steam turbine 
and generator in the municipal electric 
light and power plant at a cost of about 
$14,000. 

NORTH FORT WORTH, TEX.—North 
Fort Worth Ice & Cold Storage Company 
will install additional machinery in its 
plant here for the purpose of adding 
about one-third to its capacity. 


Orange, Tex.—International Shipbulld- 
ing Company will install a large electric 
carrying and mono-rail system in its ship- 
building yards here. 

UVALDE, TEX.—Uvalde Electric & Ice 
Company will install additional machin- 
ery in its plant for the purpose of pro- 
viding power _for operating irrigation 
pumps and the ‘machinery of industrial 
plants. 


WESTERN STATES. 


REDSTONE. MONT. — The lighting 
plant here will be rebuilt and made into 
one of the best in this part of the state, 
according to S. J. Dorothy, who is seek- 
ing to interest local capital in the proposi- 
tion. 

CARLSBAD, N. M.—Carlsbad Light & 
Power Company hags been incorporated 
with a capital stock of $150.000 for the 
purpose of constructing an electric light 
and power plant here. The incorpora tors 
are Mary E. Tansell of Olympia, Wash., 
Herbert W. Tansell and Helen S. Tansell 
of Carlsbad. 

SHELLEY. IDA.—An electric lighting 
system is being planned for this place. 


EVERETT, WASH. — Norway-Pacific 
Construction & Dry Dock Company. of 
Seattle, will construct a $1,000,000 ship- 
yard and dry dock in Everett. M. G. 
Thomle, president, Seattle. 


PORTLAND. ORE.—Resolutions pray- 
ing that the Oregon Public Service Com- 
mission take action to relieve the Port- 
land Railway, Light & Fower Company 
from its present embarrassment by grant- 
ing an increased fare or otherwise, and 
to enable the maintenance of the present 
scale of hours and wages for car men, 
have been unanimously adopted by the 
general committee from civic clubs of 
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Portland. The request wus bused upon 
investigations by uuiy appointed com- 
mittees. ; l 


SEATTLE, WASH.—An ordinance au- 
thorizing the board of works to call tor 
bids for a completed hydroelectric plant, 
together With a transmission line and a 
substation in the city limits and provid- 
ing tor a $5,000,000 bond issue, wut be 
introduced at a special meeting or the 
City Council. Address A. H. Dimock, city 
engineer. 


SEATTLE, WASH.—City Council has 
autnorized erection of a Suustatiun ior the 
lighting agepartment in Giman Park au- 
dition, to cost şz0,000. 


SEATTLE, WASH.—Clyde Equipment 
Company at $7,681 was awarded contract 
for 12,406 teet oi relay rails and 408 pairs 
of fish plates fur the city municipai nnes. 


SEATTLE, WASH.—Corporation Coun- 
sel Hugh M. Caldwell and Jy. D. Koss, su- 
preintendent o: lighting, will go to Wash- 
ington at once, unless otherwise directed 
by the Government, to represent the city 
in its application fur a permit to construct 
@ hydroelectric plant in the Washington 
national forest. Upon their return if the 
permit is issued the Board of Public 
Works will call for bids for a completed 
plant on the tederal domain, a transmis- 
sion line and substation in the city lim- 
its to cost not more than $5,000,000. The 
particular site on which tne city desires 
to obtain rights is on the Skagit River 
and the ordinance limits the bidders to a 
hydroelectric plant on the tederal do- 
main. In case it is found advisable later 
to consider bids for plants outside the 
federal domain the ordinance may be 
amended in this particular. The new or- 
dinance is an amendment of an earlier or- 
dinance authorizing a $3,000,000 bond issue 
for a completed hydroelectric plant: and 
transmission line alone. It is now pro- 
vided that the water supply serving the 
plant shall be sufficient in amount to in- 
sure the generdtion and delivery of about 
18,000 kilowatts odf continuous energy. and 
shall also be sufticient to secure the gen- 
2ration and delivery of 25,000 kilowatts for 
a period of five hours each day. 


SEATTLE, WASH.—Plans are being 
prepared for the construction of a sub- 
station for the city lighting department at 
West 49th street and 14th avenue, N. W., 
one and two stories high, 66x66 feet. The 
estimated cost is $75,000. Daniel Hunt- 
ington, city architect. 


SEATTLE, WASH.—Puget Sound Trac- 
tion, Light & Power Company has the 
work of installing the additional penstock 
at its White River hydroelectric plant 
about three-fourths completed. The foun- 
dations have been placed for the 16,000 
kilovolt ampere generator and water 
Wheel. Delivery of this equipment is ex- 
pected early in January. 


SEATTLE, WASH.—Skykamish River 
Power Company has offered to thé city of 
Seattle a power site on the Stillaguamish 
River, said to be capable of producing 
40,000 horsepower, for the sum of $00,000. 


SEATTLE, . WASH. — The question of 
utilizing the $375,000 yet remaining of 
$800.000 in Londs authorized in 1911 for the 
purchasing or paralleling of the Seattle & 
Rainier Valley electric line, for construc- 
tion of an elevated railway on Railroad 
and Whatcom avenues from Washington 
street to Spokane street will be submitted 
to the veders on March 6. . 


OMEMEE, ONT., CANADA—City plans 
to install a hydroelectric power plant. 
spe laa cost, $9000. W. H. Kennedy, 
clerk. 


 PARKHILL, ONT., CANADA — The 
town plans to build a hydroelectric power 
plant.. Estimated cost, $12,000. 


LOS ANGELES, CAI.—Mayor Wood- 
man has outlined a plan whereby it. may 
be possible to provide funds to complete 
the city’s power plant No. 2, thus opening 
the way for the early generation of 25,000 
additional horsepower. The mayor ‘said 
the sinking fund could be utilized to buy 
a block of the $1,020,000 Hollywood water 
ronds., thus releasing a large amount of 
pube service commission funds to start 
the work. 


LOS ANGELES, CAL.—The mayor is 
seeking means to finance the building of 
a second powcr plene estimated to cost 
$750,000, Address E. r. Secattergood, chief 
engineer of Power Bureau. . 

SAN FRANCISCO, CAT .—Pacifie Gas 
& Electric Company has filed application 
for permission to issue $3,000,000 general 
and refunding 5 per cent gold bonds. 
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INCORPORATIONS 


JERSEY 
Manufacturing Company, Ine. Capital, 
$250,000. To manufacture electrical de- 
vices of various kinds. Incorporators: 
Josiah Dodd, Charles E. Corbin, and Ed- 
ward A. Markley, 243 Washington Street, 
Jersey City. 


NEWARK, N. J.—New York Electric 
Rectifier Corporation. Capital, $50,000. To 
manufacture electrical apparatus. In- 
corporators: George W. Downs, Madison; 
James M. Clark, Kast Orange, and Frank 
E. Richards, Glen Ridge. 


YONKERS, N. Y.—The A. & C. Manu- 
facturing Company. Nominal capital, 
$9,000. To manufacture electrical and gas 
appliances. Incorporators: M. and E. J., 
and C. R. Abraham, Yonkers. 


PORT ARTHUR, TEX.—Port Arthur 
Telephone Company. Capital, $100,000. 
Incorporators: R. S. Shipley, J. W. Wil- 
liams and P. K. Higgins. 


SHELTON, WASH.—Goldsborough Tel- 
ephone Company. Capital, $1,500. Rich- 
ard M. Haydon. 


CLEVELAND, OHIO.—Cleveland Con- 
troller & Manufacturing Company has 
been incorporated with a capital stock 
of $20,000. L. C. Spieth, L. A. O'Neil, 
N. M. Strine, M. E. Gleason and M. G. 
Egan are the incorporators. 


NEWARK, N. J.—N. Dickinson Com- 
pany, 367 High street has been or- 
ganized to manufacture lighting spe- 
cialties. N. Dickinson is the organizer. 


AMHERST, WIS.—Amherst Electric 
Service Company has incorporated with 
a capital stock of $25,000. B. E. Dwi- 
nell, Hugh Evans and others are in- 
corporators. : 


NEW YORK, N. Y.—The Railway 
Utilities & Export Company has incor- 
porated with a capital stock of $10,000 
by F. H. Martinell, H. C. Niemeyer and 
G. A. Reiss. 


LOS -ANGELES, CAL.—B. B. Beil 
Company has incorporated with a cap- 
ital stock of $30,000 to manufacture 
lighting fixtures, etc. The incorpora- 
tors are B. B. Bell, E. P. Bell and D. S. 
Collins. 


WILMINGTON. DEL. — Mountain 
States Power Company has incorpo- 
rated with a capital. stock of $15,000,- 
000 to generate and distribute elec- 
tricity for lamps, heaters and motors. 
The incorporators are C. L. Rimlinger, 
M. M. Clancy, Clement M. Egner. 


IOLA, WIS.—Iola Light & Power 
Company has incorporated with a cap- 
ital of $25,000 and will erect and op- 
eratè a hydroelectric and an auxiliary 
steam-generating plant, saw and plan- 
ing mill and other industries. B. J. 
George, Bertha and Erna.Nehls are 
the incorporators. ` ; 


NEWARK, N. J.—New York Elec- 
tric Rectifier Corporation has incorpo- 
rated with a capital of $509,000, to 
manufacture electrical apparatus. 


CITY, N. J.—Dodd William 


James M. Clark, George W. Downs and 
Frank E. Richards .are the incorpora- 
tors. 


PROPOSALS | 


- POWER PDAMS.—The Alberta : Hydro- 
Electrice Campany,. Limited, of Calgary, 
Alberta, Canada,: will receive bids for a 
series of dams for power development 
along the Bow River. Zeph Malhoit, Box 
1480, Calgary, is consulting engineer of 
the company. 


SPRINKLER SYSTEM AND CEN- 
TRIFUGAL PUMPS.—Sealed bids will be 
received by the Board of Commissioners, 


200 New Orleans Court Building, New 
Orleans, La., January 9, for furnishing 


. 


and installing a complete fire protection 
and sprinkler system, including motor- 
driven centrifugal underwriters’ pumps 
and complete electrical installation for 
same for portions of the cotton ware- 
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houses and terminal now under construc- 
tion for the Board. Address W. B. 
Thompson, president. 


ELECTRIC LIGHTING SYSTEM.— 
Bureau of Yards and Docks, Navy De- 
partment, Washington, D. C., will receive 
sealed and indorsed proposals January 14 
for electric lighting system for extension 
of machine shop building No. 128 at the 
Navy Yard, New York City. Drawing 
and specifications No. 2728 may be ob- 
tained on application to the Bureau or to 
the commandant of the navy yard named. 
A. L. Parsons, acting chief of Bureau. 


ELECTRIC LIGHT AND POWER 
WIRING.—The Board of Freeholders, 
Newark, N. J., will receive bids until 
January 9 for the furnishing and instal- 


lation of new electric light and power 
wiring in the laundry of the Essex 
County Hospital, Overbrook. August L. 


Lacomhe, chairman, Committee on Pub- 
lic Buildings. — 


TOWERS AND TANK.—Bureau of 
Yards and Docks, Navy Department, 
Washington, D. C., will receive bids un- 
til January 21 for installing towers and 
tank at Bartaria Bay, to cost $35,000. Ad- 
dress A. L, Parsons, acting chief. 


NEW PUBLICATIONS 


SAVING COAL IN THE HOME 
HEATING PLANT.—The State Council 
of Defense, State of Illinois, has issued a 
useful 4-page folder explaining some of 
the things householders and small heat- 
ing-plant operators can do to save coal 
and, secondly, save money by obtaining 
more useful heat from a given quantity 
of fuel. The subject matter has been 
abstracted from Circular 4 of the Engi- 
neering Experimental Station, University 
of Hlinois, and deals with the coals most 
easily obtained in Illinois, namely from 
Illinois, Kentucky and Indiana. Ques- 
tions and practices are first taken Vp 
such as tne effect of air leakage throug 
doors, ash pits, cracks, defectiye damp- 
ers, etc., and later the matter of damper 
control and manipulation and the factors 
to be guarded against that come grad- 
ually from deterioration of equipment. 
Considerable advice as to the choice of 
equipment, how best to install it and 
what to prevent in its maintenance fol- 
low, with information on chimneys and 
their layout, the need for efficient cover- 
ing and maintenance of steam and heat- 
ing pipes. The properties of Illinois, 
Kentucky and Indiana coals are then 
taken up, with suggestions how best to 
burn it. what to do and what not to do, 


for obtaining maximum fuel economy, 
greatest heat value and least smoke. 
Coples of the original paper, entitled 


“The Economical Purchase and Use of 
Coal for Heating Homes with Special 
Reference to Conditions in Ilinois,” may 
be obtained by enclosing 10 cents with 
application to the Engineering Experi- 
mental Station, University of Illinois, 
Urbana, Illinois. 


TERRESTRIAL MAGNETISM AND 
ATMOSPHERIC ELECTRICITY. — The 
international quarterly journal, published 
for the Johns Hopkins Press, Baltimore, 
and the Abingdon Press, Cincinnati, Ohio, 
known as Terrestrial Magnetism and At- 
mospheric Electricity, in its December 
quarterly publishes a number of valuable 
articles and tables, with the following 
titles and authors: On The Magnetic and 
Electrice Fields Which Spontaneously 
Arise in a Rotating Conducting Sphere, 
by W. F. G. Swann; Latest Annual Val- 
ues of the Magnetic Elements at Observ- 
atories, by J. A. Fleming; The Radium 
Content of Sea-Salt Snecimens Collected 
on Cruise IV of the Carnegie, by C. W. 
Hewlett; Magnetic Observations at the 
Samoa Observatory During the Solar 
Eclipse of August 21, 1914, by G. Angen- 
heister: Observations Made on the Car- 
negie During Her Sub-Antarctic Cruise, 
December 6, 1915, to April 1. 1916, by J. 
P. Ault; Announcement of British Asso- 
ciation Meetings for the Discussion of 
Geophysical Subjects, by S. Chapman, 
and notes on magnetic, electric and al- 
lied observations during the total solar 
eclipse on June &, 1918, and from Mili- 
kan's “The Electron,” also a list of re- 
cent publications dealing with magnetic 
subjects. 


January 5, 1918. 


ELECTRICAL REVIEW. 


Nee 
Fi al News 
TA (tt ttt (tit ttt (tt (tt (ttt tt ttt 


BANKING SYSTEM STANDS 
HARD TEST.. 


BY LUCIUS TETER, 


President, Chicago Savings Bank & Trust 
Company, and President, Chicago 
Association ot Commerce, 

The experiences of 191i have given our 
financial system the most severe test it 
has had in the history of the country. 
That we have stood the test and come 
through the year without any financial 
disaster can be credited to three things: 

First, the successtul Operation of our 
federal reserve system. 

Second, the unusual natural resources 
of the country, and, i 

Third, the wonderful spirit of loyalty 
and co-operation on the part of the Amer- 
ican people. i 

The banking system has had to finance 
crops, manufacturing aud other coni- 
mercial activities on a higher cost basis 
than ever before. The outstanding flnan- 
cial events of the year, however, were the 


placing of the first and second Liberty 


Bond issues of $2,000,000,000 and $3,508, - 
766,150, respectively. The Government hus 
received full payment for the first issue. 
When it is borne in mind that no such 
Sums as these had ever been handled in 
American finance before, and, further, 
that these great sums have been handled 
through the American banking system 
without seemingly a shadow of strain, 
some idea may be gained of the strength 
TS ability of our present banking sys- 

m. 

A development of the future is that 
bankers and people alike must learn that 
the war is to be paid for from current 
savings. Drawing money previously 
saved from the bank for the purpose of 
paying for government bonds does not 
add to the sum total of money strength 
in the country. Neither does it accom- 
plish a patriotic good to subscribe for a 
government bond and borrow the money 
to pay for it unless such borrowing is 
temporary and calculated to be taken up 
by savings. 

Again, the public should understand 
that the banks must not bhe depended 
upon to take the bonds and carry them 
indefinitely in strong boxes, because, just 
to the extent that the banks, and in turn 
the federal reserve banks. fill up with 
government bonds, or loans on the same, 
the banking strength of the country is re- 
duced. 

I have very great confidence that our 
banking system will carry us through the 
financial stress and strain of the war 
period that is ahead of us. The bankers 


will co-operate with the Government and - 


with all merchants and manufacturers 
who are engaged in legitimate enterprises. 
There will be a disposition to discourage 
overexpansion, particularly along the 
lines of fixed investment, but a ready 
response for all legitimate demands of 
commerce and those activities calculated 
to help win the war. 

I believe that when the war is over, 
among the many satisfactory reflections 
will be that our American banking sys- 
tem has at all times withstood the tests 
which have been put upon it, and that 
our American banker, like the good cit- 
izen that he is, has done his share toward 
winning the war. 


Securities May Benefit by Govern- 
i ment Railroad Control. 


It is the consensus of opinion in the 
street that the taking over of the rail- 
roads by the government for the period of 
the war with the generous allowances as 
to compensation to the various companies 
ushers in a new era of good feeling and 
optimism toward securities generally. No 
banker or broker is rash enough to make 
any long range predictions as to the fu- 
ture course of security prices. Yet a can- 
vass made of the banks and brokerage 
houses indicate a revival of confidence: 
a more hopeful view of things which 
promises much for the future of the 
market. The best feature of the whole 
situation now, according to one banker, is 


that investors will not be longer forced 
into selling their railroad securities 
through fear of a financial catastrophe. 
They are assured of their income for the 
period of the war. 


Utility Securities Maturing in 1918 
Show Pig Increase. 


Public utilities securities maturing dur- 
ing the coming year will reach the highest 
figure that has been touched in the last 
five years, according to compilations by 
eastern statisticians. The totul amount in 
round numbers will amount to $210,500,- 
000, an increase of more than $126,500,0U0 
over the maturities for the year just end- 
ing. Notes running from one to five years 
comprise the greater portion of the issues 
which will fall due, as has obtained in the 
last few years. The $57,736,000 six-year 5 
per cent notes of the Brooklyn Rapid 
Transit Company is the largest single 
issue to mature during the year. These 
notes, which become due July 1, are se- 
cured by a pledge with the trustee of 
$57,735,000 New York Municipal Railway 
Corporation first 5s and $10,000,000 Brook- 
lyn Rapid Transit first and refunding 
convertable 4s, Commenting on this ma- 
turity, it is said that owing to the pres- 
ent state of the securities market it is 
doubtful if the company can sell securi- 
ties at reasonable prices to pay off the 
notes, and it seems very likely that an 
extension of the notes will be arranged. 
Besides the $57.736,000 Brooklyn Rapid 
Transit notes other large items falling 
due are the American Telephone & Tele. 
Braph two-year 4% per cent notes for 
$7,595,000 and associated companies 41 
per cent notes amounting to $10,541,000, 
which were indorsed by the American 
Telephone & Telegraph Company. Ample 
provision is said to have been made for 
meeting these issues when they fall due. 


BONDS AND NOTES MATURING BY 
MONTHS. 


Public utility bonds and notes 
maturing in January ........ $ 9,430,550 
Public utility bonds and notes 
maturing February .......... 32,278,500 
Public utility bonds and notes `’ 
maturing in Mareh .......... 9,790,500 
Public utitity bonds and notes 
maturing in April ........... 3,204,200 
Public utility bonds and notes 
maturing in Mav ............ 25,947,200 
Public utility bonds and notes 
maturing in June ............ 11,395,600 
Public utuity bonds and notes 
maturing in July ............ 80,558,500 
Publie utility bonds and notes 
maturing in August ......... 10,824,900 
Publie utility bonds and notes 
maturing in September ..... 4,102,200 
Public utility bonds and notes 
maturing in October ........ 7,260,400 
Pubie mtnitv bonds and notes 
maturing in November ...... 2,081,000 
Public wtiuitw bends rA notes 
maturing in December ...... 3,900,530 
Total public utility issues ma- 
turing in 1918 ............. $210,427,780 


What Our Industries Are Earning. 


Par value of shares of stock has had 
some attention from the Treasury Depart- 
ment during the last year, in connection 
with the federal tax on capital stock taken 
at its fair value. The department has 
now published its conclusions regarding 
the net earnings corporations engaged in 
different kinds of business must make in 
order to have their stock worth its par 
value. The department's conclusions 
are that the following rates are necessary 
for this purpuose: 


Per cent. 

Banking: 
States west of Mississippi river...... g 
States east of Mississippi river...... 6 
Mercantile - aires e aa Ysa sora te deiwed 10 
NMEnINE bated ane 6. ores. ho ae aan ae ace OMe A 10 
TRAUSUPIAN, o6.cee et eek owes ee eS 10 
Oil-producing comnanies ..........0006- 15 
Mil-refining companies ...........0 0008. 19 


. Contracting and construction coe 


Public utilities 


eee eer ee eee eee ese sc weesese 


Railroads 2... eee cece cece eee eweeaes . 8 
Light and power companies .......eee. 8 
Electric railways ....... sate E saa. 8 


New Unification Plan of Adirondack 
HKlectric. 


Directors of the Adirondack Electric 
Power Corporation notily stockholders of 
a new plan tor joining the company’s 
properties with tne properties and 
vusiness of tne following companies: 
Scnenectady IMuminating Company, Mo- 
nawk Gas Company, Scnenectady 
rower Company, East Creek Elec- 
wic Light & FPFower Company and Ed- 
ison isiectric Light & Power Company 
of Amsterdam. ‘This is a substitute for 
the plan of January 2ł, 1917. The new 
plan must be approved by the Public 
service Commission, second district of 
New York. If the plan is not consum- 
mated during 1918, depositors will have 
the right to withdraw their stock on or 
after December 31, 1915, without ex- 
pense. 

The Adirondack Electric Power Corpo- 
ration is to join the above-mentioned 
properties witn its own for the following 
consideration, subject to reservations: 
$6,000,000 bonds, $4,100,000 7 per cent pre- 
erred stock, $4,750,000 common stock. 

Of the above preferred stock, which will 
be of the same class as the present out- 
standing preferred stock of the Adiron- 
dack Company, $2,300,000 is to be re- 
turned to the treasury of the company 
for future sale. This has the practical 
effect of substituting $1,800,000 of pre- 
ferred stock for the larger amount tab- 
ulated above. This means by comparison 
with the original plan that the preferred 
dividend demands on the net earnings of 
the enlarged company will be less by 
$144.000 (the difference between 6 per cent 
on the $4,500,000 preferred of the original 
plan and 7 per cent on the $1,800,000 pre- 
erred above). 

: Holders of the present $2,500,000 6 per 
cent preferred stock of Adirondack Elec- 
tric are to have a six months’ option to 
exchange par for par for $2,500,000 of the 
enlarged company's 5 per cent debenture 
bonds (new ten-year issue); holders of 
such bonds are to have the further priv- 
ilege of exchange, par for par, into í per 
cent stock of the same issue as the 
above, such privilege of exchange to be- 
gin two years and end three years from 
date of issue of such bonds, or for an 
earlier period of not less than one year, 
if that can be lawfully done, or the ex- 
change into 7 per cent stock may he made 
direct by the 6 per cent preferred stock- 

rs. 

sais set forward in the earlier plan, the 
common stock will be changed from $100 
to $50, and each stockholder will then re- 
tain his present number of shares of the 
changed par value, but in a company with 
largely increased assets and business. 

Should the unification be completed 
and the new stock and bonds be au- 
thorized and issued as planned. total is- 
sues in hands of the public would be: — 

To owners of 


above group of 
properties. 


oF 

Bonds ........ccceeseeeceees $ 6.500.000 5% 

Preierred stock ..... SERRET 1,800,000 i% 
Common stock (par $50) 4,790,000 
Total, serere asane ee ae $13,050,000 

Adirondack 

securities now in 

hands of public. 

5 Of 

Bonds J irera 2554s Bees $ 7,000,000 5% 

Preferred stock ......-+-+05 =- 2 500,000 6% 
Common stock (par $50) 4,750,000 
Total | oseds Seca ws cranii tenies $12,250.000 

Total on 

combined 

l properties. 

RoOndsS . 225656445 sweet EETA $11,500,000 

Preferred stock ............008- a oon 

Common stock (par $50) cares 9,500,00 

Total Ses ented wie Re $25,300,000 
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Copper. 

Habirshaw Electric Cable Company, 
Inc., and the Electric Cable Company, 
New York City, in their December 
pamphlet, The Wire Message, sum up the 
copper situation as follows: 

or the first time in many months it 
may confidently be said that the uncer- 
tainties and perplexities of the copper 
situation have largely disappeared. Dur- 
ing November there was a decided change 
for the better. The needs of the Govern- 
ment for the near future seem to be bet- 
ter known, though we have seen no au- 
thorized statement of quantities. The 
fact, however, is apparent because pro- 
ducers are releasing copper more freely 
for deliveries on old contracts. We hear 
they are accepting no orders for spot cop- 
per but are booking contracts for delivery 
during the first quarter of 1918. This in- 
dicates a better feeling regarding supply 
which is no doubt largely due to the clear- 
ing up of the labor situation, and to the 
fact that there is reason to hope that 
strikes will not—at least for the duration 
of the war—seriously reduce production. 
The most favorable turn in the copper 
market is that which releases the jobber, 
and the small consumers who are his 
principal customers, from an intolerable 
situation. The agreement between the 
Government and producers made no dis- 
tinction between speculators and legiti- 
mate dealers. The latter were therefore 
faced with the proposition of either 
violating the wishes of the Government, 
and possibly laying themselves open to 
legal action, or of disposing of their hold- 
ings at the fixed price, which meant a 
heavy loss. 

Under date of November 20, H. M. 
Brush, secretary of the Co per Producers’ 
Committee, sent a letter to many of the 
principal jobbers referring to the agree- 
ment between the Government and the 
producers, which has the following pro- 
- visions: 

1. The copper is to be re-sold in less 
than carload lots. 

2. A charge of not over 5 per cent may 
be made to cover the expenses of handling 
and profit. 

3. Freight may be added to point of 


destination. 
4. A charge of $2.50 for 1,250 pounds 
may be made when ingots are shipped 


that must be packed to conform to the 
transportation rules. 

Terms are net cash at time of ship- 
ment, or interest at 6 per cent if credit is 
extended. 

6. Sales by distributors are contingent 
upon their being for consumption by the 
puyer. and not for resale. 

- Distributors must agree they will not 
buy or sell in carload lots at any amount 
over the fixed price 

his arrangement refers specifically 
only to copper to be purchased at the 
fixed price and not to purchases already 
made at a higher price. However, the 
intent of the Government clearly is to 
allow approved dealers to sell legitimate 
consumers at a profit of 5 per cent. There 
is more or less speculation as to what the 
fixed price will be after January 31, 1918 
when the period for the present fixed 
price expires. Some look for a lower fig- 
ure, but the consensus of opinion seems 
to be that if any change is made it will 
be upward. 


Copper Exports for September. 


According to figures of the United 
States Department of Commerce, co per 
exports to France, Italy and United King- 
dom in September totaled 54,577,594 
pounds, as compared with 52,220,885 for 
the corresponding month of last year, an 
increase of 2,356,709 pounds. Exports to 
these nations for nine months ended Sep- 
tember 30 totaled 675,275,340 pounds, as 
against 458,316,552 in 1916. Although the 
increase in September shipments to the 
leading Allies is small, it compares with 
a decrease of 4,663,350 pounds in total ex- 

rts to all countries, which were only 

0,601,803 pounds, as against 65.265,153 in 
September, 1916. The decrease in total is 
more than accounted for by the falling off 
in shipments to European Russia, which 
were 2,989,073 pounds, compared with 10,- 
434,183 in September, 1916. In view of 
the probable cessation of hostilities in 
Russ it is presumable that copper ex- 
ports to that country will continue re- 
stricted during the continuation of the 
war. The heaviest consignments in Sep- 
tember were, as usual. to France. These 
amounted to 37.484.619 pounds, or more 
than 60 per cent of the total copper ex- 
ports. Italy received 9,871,457 pounds. and 
7.221,518 went to the T'nited Kingdom. 
The trade is now expecting heavy further 
demands from France and Great Britain. 
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Public Utility Dividends. 


Northern States Power Company has 
declared the regular quarterly dividends 
of 1% per cent on the common and pre- 
ferred stocks. The common dividend is 


‘payable January 15 to stock of record De- 


cember 31, and the preferred dividend is 
payable January 20 to stock of record 
December 31. 


United Gas & Electric Company (of 
New Jersey) has declared the regular 
semi-annual dividend of 2 per cent on 
the preferred stock, payable January 15 
to stock of record December 31. 


Columbus Electric Company has de- 
Clared a semi-annual dividend of $3 on 
the preferred stock, payable January 2 to 
stock of record December 22. 


Washington Water Power Company de- 
clared regular quarterly dividend of $1, 
payable January 2 to stock of record De- 
cember 15. 


Panama Power & Light Corporation de- 
clared regular quarterly dividend of 1% 
per cent on the preferred stock, payable 
canary. 2 to stock of record December 


Westinghouse Electric & Manufacturing 
Company has declared a uarterly div- 
idend of 1% per cent a share on pre- 
ferred stock, payable January 15. A div- 
idend of 1% per cent on common stock 
for the quarter ending December 31 will 
be paid January 31. Both dividends are 
payable to stockholders of record as of 
December 31. 


Harrisburg Light & Power Company, 
Harrisburg, Pa., has declared a regular 
quarterly dividend of 1% per cent on the 
preferred stock, payable December 31 to 
stockholders of record December 17. 


Westinghouse Air Brake Company has 
declared a quarterly dividend of $1.75, 
payable January 21 to stock of record 
December 31. 


Southern California Edison Company 
has declared the regular quarterly div- 
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idend of $1.75 a share on the 
stock, payable January 15 to stoc 
ord December 31. 


referred 
of rec- 


Lake Shore Railway and Lorain Street 
Railroad Companies have been authorised 
by the Ohio Utilities Commission to ex- 
tend for two years the payment time of 
$200,000 bonds outstanding. 


Consumers Electric Light & Power de- 
Clared regular quarterly dividend of 1% 
per cent on the preferred stock, payable 
iar aoa 31 to stock of record Decem- 

r 8. 


Reports of Earnings. 


CLEVELAND ELECTRIC ILLUMINAT- 
ING COMPANY. 

Cleveland Electric Illuminatin 

pany, a subsidiary of the Centra 


Electric Company, 
follows: 


Com- 
States 
reports earnings as 


1917. 1916. 
November gross ....*$ 704,999 *$ 488,802 
Net after taxes ..... 232,037 136,911 
Surplus after charges 


and depreciation ... 120,839 45,915 
11 months’ gross ....*6,089,289 4,563,167 
Net after taxes ..... 1,812,603 1,997,575 
Surplus after charges 

and depreciation ... 765,921 1,118,981 
12 months’ gross ....*%6,635,860 *%5,013,981 
Net after nae Bed neg | 1,941,713 2,092,668 
Surplus efter charges 

and depreciation ... 798,550 1,089,549 


*Earnings subsequent to April 25, 1914, 
are subject to adjustment after decision 
in pending rate proceedings, the exact 
result of which cannot now be determined. 


ALABAMA TRACTION, LIGHT & POW- 
ER COMPANY, LIMITED. 

Earnings of Alabama Power Company, 

operating subsidiary of Alabama Traction, 


eee & Power Company, compares as fol- 
ows: 


$ 197,334 $ 11445 
November gross ..... 197, ; 

Net after taxes ..... 14,696 89,949 
Twelve months’ gross. 2,060,147 1,469,441 
Net after taxes ..... 1,277,830 918,105 


WEEKLY COMPARISONS OF CLOSING- BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANTES. 
Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Div. rate. Bid. Bid. 

Public Utilities— Percent. Dec. 26. Jan. 2. 
Adirondack Electric Power of Glens Falls, common......... Sie ok 16 15 
Adirondack Electric Power of Glens Falls, preferred.......... " 6 68 67% 
American Gas & Electric of New York, common......... 10 +extra 87 87 
American Gas & Electric of New York, preferred....../....... 6 39% 38 
American Light & Traction of New York, common........... Cee . ae 190 218 
American Light & Traction of New York, preferred. O IUIN 6 87 90 
American Power & Light of New York, common.............. eas 4 40 40 
American Power & Light of New York, preferred............°°° 6 71 71 
American Public Utilities of Grand Rapids, common......... sier “ahd x 27 
American Public Utilities of Grand Rapids, preferred........ see 6 ee 56 
American Teiephone & Telegraph of New York ................ eis 99 105 
American Water Works & Elec. of New York, common...... Besar n 414 4% 
American Water Works & Elec. of New York, particip......... 7 8 8 
American Water Works & Elec. of New York, first preferred... .. 57 57 
Appalachian Power of Bluefield, common....................... gt iss 2% 2% 
Appalachian Power of Bluefield, preferred....................... 18 18 
Cities Service of New York, common......................... +extra 203 206 
Cities Service of New York, preferred.........................., 66%  661/6 
Commonwealth Edison of Chicago ...................:.6......., 8 100% 102 
Comm. Power, Railway & Light of Jackson, common............ 4 a 81 
Comm. Power, Railway & Light of Jackson, preferred........... 6 62 
Federal Light & Traction of New York, common................ 3 3 
Federal Light & Traction of New York, preferred............... 25 25 
Illinois Northern Utilities of Dixon .......................... Sa 76 
Middle West Utilities of Chicago, common................... 3+extra 19 20 
Middle West Utilities of Chicago, preferred.................. 06. 6 55 55 
Northern States Power of Chicago, common................. ex.div. 7 zé 
Northern States Power of Chicago, preferred................ ex.div.7 86 80 
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Western Union Telegraph of New York .............ceccccec ees extra 80 87 

Industrials— a 45 
Electric Storage of Philadelphia, common ...............00. aren 4 % jee 
General Electric of Schenectady .............. ccc cece ccc ecees nsi 8 bey Se% 
National Carbon of Cleveland, common...............ssees. Sas 130 130% 
National Carbon of Cleveland, preferred.............ccceee: Sie owe ae 119 
Westinghouse Electric & Mfg. of Pittsburgh, common......5-extra a. A 
Westinghouse Electric & Mfg. of Pittsburgh, preferred......... 7 


*Last sale. 
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Best Practice in Service and Meter 
Wiring 
Location, Wiring, Grounding and Protection of Service 
and Meters on Customer’s Premises—Precautions 


to Be Taken—Advantages of Full Iron-Clad Wiring 
By EDWARD B. MEYER 


Assistant to Chief Engineer, Public Service Electric Company, Newark, N. J. 


RACTICALLY all of the larger electric central- 

station companies issue rules and regulations to 

which wiring contractors must adhere in doing 
construction work for customers to be connected to 
the company’s mains. The enforcement of these rules 
not only protects the interests of consumers, but also 
makes it certain that these regulations, which the com; 
pany's experience has shown to be necessary, are fully 
carried out. 


Where such rules are in force it is usual to furnish 
wiring contractors with blank notices and reports, such 
as the one shown in Fig. 2, which must be carefully 
filled out for each installation, and filed at the com- 
pany’s office before the actual work is started. 

In no case should a contractor be allowed to make 
the service connection to the company’s lines. This 


right should be reserved by the company in order to 
protect its interest. 


Fig. 1—A Typical Iron-Clad Meter Installation. 


Compare With Fig. 7, Which Shows Same installation. in Original Condition. 
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It is usual for the contractor to install all wiring 
from a point at least two feet outside of the service 
condulet to and including the service cutout switch. 
Service wires should be installed in iron conduit to a 


point outside of the building most convenient to the 


company’s mains, 

The contractor should furnish conduit and wires 
which should extend up the side of the building at 
least 15 feet above the ground, and terminate at such 
a point as not to interfere with windows, awnings or 
other parts of the building. The conduit must never 
terminate where the unprotected wires may be danger- 
ous to life. The conduit should be provided with an 
approved entrance fitting with insulating bushing and 
drip loop. In Figs. 3 and 4 are shown proper and 
improper methods of making service connections. 

Where it is desired to supply current from under- 
ground mains, the customer’s wiring should terminate 
and the meter board be placed at the front wall of the 
cellar or vault nearest the street. When the wiring is 
done by local contractors and the service is not actually 
being supplied from subways at the time service is 
desired, the central-station company sometimes re- 
quires an additional temporary overhead service to be 
installed until the underground system is provided. 


LOCATION AND MOUNTING OF METERS. 


Meters should be located in the cellar, as near as 
possible to the point of entrance of the service, in a 
clean, dry, safe place, free from vibration and not sub- 
ject to great variation in temperature. The top of the 
meter board should not be more than six feet, nor the 
bottom less than four feet aboveethe floor, or above a 
suitable platform placed underneath the meter, where 
it will be easily accessible for reading and testing. 

In every case where the main switch and cutout is 
situated at a distance from the meter, an additional 
main switch should be placed ahead of the meter at 
the meter location. Under no circumstances should 
meters be placed in coal or wood bins or on partitions 
forming these bins. 

Where buildings have no cellars, or where the 


cellar is damp or not easily accessible, the meter should . 


be installed on the first floor. 

Meters should not be installed in attics, sitting 
rooms, bath rooms, bed rooms, kitchens, over doors, 
over windows, or any location where the visits of the 
meter reader or tester will cause annoyance to the 
customer. 

It is usual for the contractor to furnish a meter 
board with about 18 by 18 inches clear space for the 
meter only, and so located as to allow sufficient space 
on all sides of the meter to permit of removing the 
cover and calibrating the meter. When meter boards 
are fastened to walls a two-inch clearance space should 
be allowed for the circulation of air between wall and 
board. 

Service wires must be so arranged that they can be 
connected to the left side of the meter and the load 
wires to the right side without crossing them at or 
near the meter board. 

Where two or more meters are to be placed in one 
installation, such as an office building or an apartment 
house, they should be grouped at a common place 
accessible for reading. Each meter should be pro- 
tected by an individual switch and cutout which should 
be placed in an iron box. Where meters are so grouped 
it is desirable to designate the circuit to which each 
applies. This is best atcomplished by tagging both 
the service and load wires connected to each meter. 
One meter must never be placed nor connected to 
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include the reading of another meter nor should appa- 
ratus or lamps be connected to feed one leg through 
one meter and one leg through another meter. 

Meters should never be' placed where they will be 
subjected to extreme temperatures or outside electrical 


CONTRACTOR'S REPORT. 
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Fig. 2.—Typical Form for Wiring Contractor’s Report. 


influences which would interfere with their registra- 
tion. For this reason no meters should be installed in 
the operator's rooms of motion-picture theaters or 
within five feet of an electric motor or large masses 
of iron. 

GROUNDING OF SECONDARIES. 


The grounding of secondary circuits is for the pur- 
pose of providing protection to human life from elec- 
tric shock. The grounding of the secondary leads to 
a harmless point all stray currents from any source 
which may become crossed with the secondary service. 

As early as 1900 this practice was found to be 
beneficial by actual experiment and test, and in 1905 
the subject was discussed in meetings of the national 
electrical engineering societies. From that date the 
practice of grounding secondaries became more or less 
general; beginning with 1907 various engineering or- 
ganizations recommended the practice as desirable, and 
in 1914 such organizations as the American Institute 
of Electrical Engineers, the National Electric Light 
Association, and the National Board of Fire Under- 
writers recommended that the practice be made man- 
datorv. 

The secondary voltage value should determine the 
question of when to ground the service, and it is now 
standard practice to ground all secondary service in 
the lower voltage group, up to and including 300 volts, 
with the exception of certain polyphase power circuits 
within this voltage group, which, for operating rea- 
sons, are left ungrounded. 

There are three points at which a secondary sys- 
tem may be grounded, namely, 
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At the generating station, 

At the transformer, 

On the customer’s premises. 

If the generating-station grounding point is used, 
it is necessary to have the overhead grounded wire 
running over all the lines carrying the secondary sys- 
tem, which subjects linemen and overhead workers on 
pole lines to an unnecessary hazard, brought about by 
the presence of this grounded wire within the zone of 
their operations on the pole. This practice, from an 
operating standpoint, is considered undesirable. More- 
over the breaking or disconnection of this wire re- 
meves all protection. 

If the second, or pole-transformer, point for 
grounding is used, the overhead system is relieved of 
the hazard just described and the secondary service 
receives considerable protection, as theoretically any 
strav current getting onto the circuits will be led to 
the ground through the grounding wire run from the 
transformer on the pole to the ground at that point, 
but this method does not give the greatest protection 
to the user of electrical energy. 

The third and only complete method from the pro- 
tection standpoint is to ground within the customer’s 
premises, so that the location of the point of protec- 
tion will be as near as possible to the person subject 
to the electrical hazard, thus protecting the user from 
the stray currents occasioned by the crossing of wires 
from any cause, even though such cross occurs imme- 
diately outside of the building served. Such grounds 
are free from disturbance from any outside cause. 

It has been clearly demonstrated that an unreliable 
ground is most undesirable from a protection stand- 
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Fig. 3.—Proper Method of Making Service Installation. 
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point and that a ground of minimum resistance and 
maximum permanency gives the most complete pro- 
tection. Therefore, the practice of grounding to active 
underground water-piping systems affords the most 
perfect ground connection, and by placing such con- 
nection immediately within the walls of a building 
served ahead of any water meters or accessories a 
protective connection is secured at the point nearest 
to the user of the electrical energy and at a point 
which can best be guarded for permanency of the con- 
nection. 

Several years’ experience throughout the United 
States with thousands of cases of connections as just 
described proves conclusively that a connection of this 
nature is in no way harmful to the water-piping sys- 
tems. It is fortunate that this fact 1s recognized by 
nearly all of the water-distributing companies through- 
out the country, because the continuity of a good 
ground connection is essential for continued protec- 
tion, and the locating of the protective connection just 
within the walls of a building, as described, makes the 
guarding and inspection of such work easy of accom- 
plishment. This, combined with the desirability of 
having the ground connection as near as possible to 
the user of the current, makes this point of grounding 
the most logical for good results. This is a standard 
method and is fast becoming the general practice in 
this country. 

In Fig. 5 is shown a ground connection on a three- 
wire installation. The ground wire should be a con- 


tinuous wire without joints, and of a sufficient length 
to be connected to the service side of the main line 
The ground wire should be at least as large as 


fuses. 
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Fig. 4.—Improper Method of Making- Service Installation. 
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the largest wire used for service mains (except that a 
wire larger than No. 0000 is not necessary), but in no 
case should it be less than No. 6 B. & S. gauge. When 
a building is wired in metal conduit the ground wire 
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Three Wire System 
Fig. 5—Approved Method of Making Ground. 


for this conduit must never be connected to the sec- 
ondary ground wire. 


SERVICE CHANGES, 


In changing from overhead to underground dis- 
tribution it frequently happens that the character of 
the service is also changed. This applies particularly 
to some of the earlier installations which were origin- 
ally designed for direct-current distribution, as well as 
to cases where the class of power service was changed 
from single or two-phase to three-phase distribution. 
Such changes often require the rewiring of customers’ 
installations, as well as a renewal of the equipment to 
conform to the new class of service. 

Where it is necessary for companies to take this 
step, satisfactory arrangements with consumers will be 
required in order to change the class of service. The 
matter of deciding on what is a proper and reason- 
able procedure in bearing the cost of such new installa- 
tions is often difficult and frequently leads to dis- 
satisfaction on the part of the customer, with the 
result that an appeal is made to the local utility com- 
mission. 

No hard and fast rules can be made to take care 
of such situations, but the problem is very often solved 
by making the customer an allowance on the equip- 
ment replaced. this usually being based on a certain 
rate of depreciation of the equipment. 

While this arrangement seems to be fair from both 
the customer’s and the company’s viewpoint, there 
have been cases where the customer has borne the en- 
tire cost because the benefits resulting from the new 
class of service would more than offset the expense 
incurred. 

SERVICE PROTECTION. 


In the early periods of electric distribution, the 
service end of the system was somewhat neglected and 
very little thought was given to the real importance 
of proper service installation. Services were usually 
treated as an adjunct to the main system and no spe- 
cial attention was given to the installation as long as 
the connection was made with the property to be 
served. 

The protection of the watt-hour meter, the service 
wiring, and the service cutout is one of the questions 
to which electric lighting companies are giving consid- 
eration today. 

The sealing of meters dates back quite a number of 
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years when it was realized that if the mechanism and 
adjustments of the meters were as accessible to the 
consumer as to the company’s representatives, its con- 
tinued accuracy would be a matter of very serious 
doubt. The seal was adopted, therefore, as a means 
of positively indicating when the meter had been 
opened by some one other than the authorized em- 
ployees of the central-station company. 

The same line of reasoning applies to the protec- 
tion of the apparatus and wiring on the service side 
of the meter. While it is a fact that illegal use of 
energy is generally confined to certain classes of con- 
sumers, there are many who, while they would not 
deliberately remove the insulation and make a perma- 
nent illegal connection, would, however, connect a part 
or all of their equipment to the exposed service switch, 
cutout or wires when the opportunity offered itself. 

In many of the old-time service installations a con- 
siderable amount of exposed wire is found unpro- 
tected. In such installations the terminal blocks con- 
sisted of an ordinary fuse block not protected against 
short-circuits caused by accidental contact. 

The storage of refuse, and in many cases packing 
boxes containing inflammable material piled near the 
fuse blocks, increased the fire hazard. 

The use of wooden molding in cellars has been 
condemned by the underwriters. with the result that 
either open wiring or conduit is used as an alternative, 
the latter being more generally accepted. Tt was also 
ruled that all switches and cutouts be inclosed in iron 
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Fig. 6.—Iron-Clad Service Box. First View Shows How Cover 
Arrangement Serves as Switch for Opening and Ciosing Cir- 
cuit. Second View Shows How Cover Can Be Opened 
Without Disturbing Circuit or Fuses. 


boxes. This further tended to prevent fraudulent 
interference with the service switch and fuses. 

In Fig. 6 is shown an approved type of service box 
which is designed primarily to provide a combination 
cutout and switch which may be used either with open 
wire or with wire in conduit. The box is made of 
cast iron and the cover is provided with-ashandle which 
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simultaneously actuates two or three fuse-carrier hooks 
inside the box. 

When the cover is closed it can be sealed to pre- 
vent tampering on the part of unauthorized persons. 
When it is desired to place the fuses in circuit, the 
handle is turned so that it points downward. 

The fuses are then slipped into the alining clips in 
the cover and the handle turned so that it points toward 
the right. The cover may then be closed or opened to 
insert or withdraw the fuses. 

If, when the box is closed, it is desired to examine 
the conditien of the fuses without breaking the circuit, 
it is only necessary to give the operating handle a 
quarter turn, which leaves the fuses in the contact 
clips. 

The ends of the boxes are so arranged that they 
may be provided with interchangeable conduit fittings. 

When the installation of sealed service boxes as 
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of a new meter board with the necessary wiring to 
connect it to the original distributing centers. When 
making such changes, particularly in large buildings 
where several large meters are installed, it is advisable 
to bring all meters to a point near the service entrance. 

Prior to the starting of actual work a service in- 
spector should make a careful field survey of the 
physical conditions outside and inside the building to 
determine the most advantageous point for the service 
entrance. 

In selecting a location for the meter board, due 
consideration should be given to the matter of locating 
the equipment in a place which is least likely to be 
obstructed by the accumulation of material usually 
found in cellars. Sufficient wall space should be 
allowed for the service box and meter board, which 
should be so located as to be easily accessible to the 
company's emplovees at all times. 


Fig. 7.—Typical Old-Style Meter Installation. 


just described was found to be so effective, the next 
step was to provide suitable protection for the meter 
and its accessory wiring. 


FULL SERVICE AND METER PROTECTION. 


So many plans for full meter and service protec- 
tion have been developed within the past few years 
that now nearly all of the larger operating companies 
are making their service installations with a fully pro- 
tected equipment. 

It is the practice with some companies to provide 
full meter and service protection when the change is 
made from overhead to underground distribution. 

As most underground districts have previously 
een supplied by overhead services the entrance to 
Which was above the first floor, considerable expense 
is incurred in changing meters from the upper floors 
to the basement. This change involves the installation 


Compare With Fig. 1, 
Modern Lines. 


Which Shows Same Installation After Remodeling Along 


In order to make an iron-clad service installation 
it is desirable to incase the service wires from the pipe 
entrance to the service box in flexible steel conduit. 

When companies are using a three-wire-bank form 
of distribution it is necessary to balance the load on 
each service as far as possible, since many of the serv- 
ices are apt to be two-wire. In office or similar build- 
ings the installation may be balanced by using all two- 
wire meters, connecting these in a staggered position 
on a three-wire service. ) 

In Fig. 7 is shown an old type installation and 
attention is called to the dangerous condition of -wires 
as regards the liability of both fire and theft of cur- 
rent. A striking contrast is to be noted by comparing 
this view with Fig. 1. Not only is the new installation 
much neater, but by protecting all electrical parts there 
is eliminated possible injury to persons usually attend- 
ant on other methods. | 


64 


Vol. 72—No. 2. 


Automatic Combustion Control Saves 


Much Coal 


Eliminating the Personal. Element and Substituting Automatic for Hand 
Control of Draft Saves 39 Per Cent of Coal Bill in One Hand-Fired Plant 


By I. L. KENTISH-RANKIN 


N the Evectricat Review of December 8, 1917, 
pages 971 and 972, a review of the reasons for the 
increasing use of automatic draft control in place 

of hand control was given. It was emphasized in this 
preliminary article that the high cost of coal and the 
need for using it more efficiently were causing boiler 
rooms to awaken to the extravagance of allowing the 
combustion of coal to be placed in the hands of men 
unfitted to accomplish it properly. It will now be 
shown what the installation of automatic draft control 
accomplished in a typical isolated plant. 


CHANGING HANpD-FIRED BOILERS FROM MANUAL TO 
AUTOMATIC DRAFT CONTROL. 


An isolated plant contained an aggregate boiler 
capacity of 1210 horsepower, composed of two 480- 
horsepower Heine and one 250-horsepower Jumbo 
boiler. All were hand-fired and used natural draft. 
In the endeavor to obtain higher fuel economy it was 
decided to install the balanced-draft system of draft 
control in place of hand control by the firemen, and 
then later to change from hand-fired to mechanical 
stoked grates if possible economies warranted. The 
aim sought was lower operating expenses, of which the 
coal bill represented the largest item. Balanced-draft 
control was claimed to offer a convenient method of 


improving matters and had the advantage that all 
equipment involved in the change was available for 
immediate installation, an important matter these days 
of protracted delays. It was therefore decided to 
adopt balanced draft immediately, but to suspend 
action upon mechanical stokers to a later date until the 
results obtained with automatic draft control should 
indicate whether or not the additional expense of me- 
chanical firing would still be justified. 

The equipment required for the change from man- 
ual to automatic control consisted of one balanced- 
draft gas-pressure regulator for each of the three 
boilers, one engine-driven blower, and one steam-pres- 
sure regulator. The gas-pressure regulator is operated 
by the pressure of the furnace gases in the furnace 
chamber and in turn operates the flue damper 
in the uptake and the damper in the air in- 
take. When a change of pressure occurs in the 
furnace the regulator moves in such direction as to 
make the flue damper tend to oppose the change in the 
furnace gas pressure, and thus the two devices en- 
deavor to maintain uniform pressure in the furnace 
chamber, as exemplified by the percentage of carbon 
dioxide, for all rates of combustion and condition of 
the fuel bed. 

The blower set, which in the present instance is 
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Control of Damper and Blower by Balanced-Draft Regular for Predetermined Combustion Efficiency. 
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driven by a 7-horsepower engine, is controlled by the 
steam-pressure regulator. This blower is able to supply 
a constant volume of air to the furnace at variable 
pressure for definite blower speed, thus enabling vary- 
ing thicknesses of fuel bed to exist without causing 
an excess or deficiency of air to occur. This means 
that high combustion efficiencies can be obtained for 
all conditions and thickness of the fuel bed, as indi- 
cated by the high CO., and all rates of firing. It also 
means that excess suction of the chimney beyond that 
necessary to remove the gases of combustion from the 
furnace is not required and is eliminated, hence the 
stack and atmospheric conditions play no part in modi- 
fying the air passed to the fire. The air supply is thus 
controlled by the furnace gases, for the highest CO, 
content in these gases, which means highest combus- 
tion efficiency, without interference or influence of 
extraneous factors. 

A better idea of the equipment emploved to change 
over from hand to automatic operation can be had 
from the accompanying illustration. It will be seen 
that the gas-pressure regulator, one for each furnace, 
is installed on the side of the furnace wall, and con- 
trols the air and flue dampers by means of flexible con- 
nections. The gas-pressure regulators must be in- 
stalled at the furnace, but the other apparatus can be 
installed where most convenient as to space restrictions, 
depending upon the method of ash disposal, arrange- 
ment of ash pit and similar details of station design. 
No difficulty was encountered in installing the appar- 
atus in a rather cramped boiler room because the equip- 
ment is compact. 


WHaT BALANCED-DRAFT CONTROL ACCOMPLISHED. 


The economies brought about by the installation of 
automatic draft control can best be appreciated by 
referring to the test data obtained immediately before 
abandoning hand control and shortly after the substi- 
tution of automatic draft control. The conditions were 
practically identical in the two runs, except that the 
run with the draft under the firemens’ supervision was 
made after scrupulously cleaning all boiler heating 
surfaces and with the firemen taking especial care be- 
cause they knew the eyes of the management were 
upon them, whereas after the installation of automatic 
control conditions were really more representative of 
every-day working conditions as they would be there- 
after. It is probable that there is an actual saving 
in excess of that indicated by the test. 

The accompanying log of furnace and boiler per- 
formance deserves careful and deliberate analysis, be- 
cause of what has been accomplished and what may 
still perhaps be improved. In view of the existing coal 
shortage and exorbitant prices some of the results 
are almost startling. They are as follows: 

First, although automatic draft control employs a 
cheaper grade of coal, namely a mixture of 50 per cent 
Youghiogheny screenings and 50 per cent anthracite 
dust, costing 75 cents, or 30 per cent, less per ton than 
the coal used with the draft under the firemen’s control, 
the water evaporation was increased and the saving in 
cost amounted to 39 per cent. It is the actual 
financial saving with which the management is inter- 
ested, in this instance a very substantial one. 

Second, it will be seen that the carbon dioxide 
(CO,), which is the index of combustion efficiencies 
usually taken, shows an increase from 6.7 to 12.4 per 
cent, which emphasizes better than anything else could 
the rapidity with which the maintenance of balanced 
draft answers to the demands made by the fuel bed 
for air, according to its thickness and condition, and at 
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all times. This high percentage of carbon dioxide 
shows that the combustion efficiency is high, and it also 
shows very forcibly that by the maintenance of bal- 
anced draft between the inside and outside of the 
furnace chamber the inrush of cold air that otherwise 
invariably occurs when the firedoors are thrown open 
to rake over the fire or feed in coal is entirely absent. 

Third, balanced draft. possible only by the fact that 
the automatically controlled blower supplies the requi- 
site amount of air required by the fire at a variable 
pressure, if necessary, and as is necessary when the 
firedoors are opened, not only enables high combustion 
efficiencies to be obtained but also prevents the injuri- 
ous contraction of the furnace and boiler parts that 
otherwise would occur with the inrush of cold air. 

Fourth, it will also be noticed that the climatic 
conditions on the day the test was made with automatic 
draft control were such as would have interfered with 
natural draft, a factor that does not enter with auto- 
matically controlled mechanical draft, thus making 
boiler capacity independent of atmospheric conditions, 
or without sacrificing combustion efficiencies to obtain 
the draft. 

Fifth, there is another condition directly chargeable 
to the use of balanced draft; it is that the velocity of 
the furnace gases through the boiler heating surfaces 
is lower than ordinarily is the case, since the blower 
supplies the draft or air required by the fuel and the 
stack acts only to carry off the gases of combustion 
instead of being required to furnish the draft. Conse- 
quently the furnace gases have given up more heat 
to the boiler contents than is the case with hand con- 
trol. Note the flue-gas temperatures of 546 and 585 
degrees Fahrenheit, respectively, for balanced draft 
and manual control. The flue-gas temperatures and 
the percentages of carbon dioxide when considered 
together prove that not only had the maintenance of 
balanced-draft conditions enabled higher combustion 
efficiency but also higher boiler efficiency since more 
heat has been abstracted from the furnace gases. 
Notice also the feed-water temperatures in each case. 

Another thing arouses interest, namely the higher 
carbon content in the ash where automatic control was 
employed, being 3.18 with automatic and 2.22 per cent 
with manual control. This was not so much due to 
imperfect combustion as at first might be supposed as 
to the fact that the furnace grate was not originally 
designed for burning coal dust, hence some of the 
carbon dust fell through the grate into the ash pit un- 
burned. However, the use of: dust has 75 cents per 
ton in its favor in this instance, and although a differ- 
ent grate would have saved a small portion of the 
carbon the loss did not warrant the expense of chang- 
ing the grates., 


Way BaLANCED-DRAFT CONTROL Is so EFFECTIVE. 


The writer has endeavored to point out how the 
replacement of erratic hand control of the air supplied 
to the fuel bed by mechanically and accurately con- 
trolled automatic apparatus has increased the heat 
value of the fuel and the efficiency of the boiler, there- 
by saving 39 per cent of the fuel bill. These facts 
are borne out by the accompanying test data. But 
since summer, when the change from hand to auto- 
matic control was made, it has been found that the 
maintenance of balanced draft in the furnace chamber 
has practically eliminated cracks in the boiler settings 
and thus air infiltration does not occur, nor would it 
matter if it did. The firedoors may be opened without 
fear, since the pressures inside and outside the furnace 
chamber are practically the same. The firemen are 
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therefore able to devote more care to their fires, with- 
out lowering the internal temperatures due to excess 
air, in fact this is all they have to do since the air 
supply takes care of itself. 

More careful firing—not combustion, because that 
is taken care of automatically—which means raking 
over the fire to cover the thin spots and thin out the 
thick so that the fire is of uniform thickness makes a 
better combustion, less smoke and increases the life 
of the grates. The best way to eliminate smoke 1s to 
fire little amounts of coal often and this can now be 
done since the firemen can watch their fires without 
worrying about their air supply, which being correct 
for all rates of firing tends to eliminate smoke in any 
case. Automatic draft control has in this case saved 
coal and given higher over-all economy. Less coal 
burnt means less ashes to dispose of. Less work for 
the men means they can do better what remains to 
be done. Moreover, the more uniform temperatures 
within the furnace and boiler have resulted in lower 
maintenance charges. Were the plant somewhat larger 
a saving in labor would also have accrued. 

Automatic versus manual control of the air supply 
to the fuel bed. which is the one all-important factor 
in combustion, is a question that must force itself to 
the fore with increasing force as engineers and busi- 


LOG OF FURNACE AND BOILER PERFORMANCE, 
Natural draft Balanced draft 


Date of test wd ssc sneered eaee eee es June 29 July 29 
Weather (oot ah Sot aes bah we ee ace ele Foggy Clear 
Relative humidity, per cent......... 100 5S 
Average temperature, deg. Fahr.. 49 92 


Type of boilers....Two 450 h.-p. Heine and. one 250 h.- -p. Jumbo 

Total boiler capacity, WA Dece assis 1210 1210 
Yough’'y 

Youghiogheny sengs. 50% 


Kind of coal used : 
screenings Anthracite 


ooeoeeraeerervraewvreve 


. J dust 50% 
Average steam pressure, Ibs. per 
Sx ANG S os Oh ba Sate ee where e cw ina eden es 134.4 134.7 
Average feed-water temperature.. 143 135.8 
Average flue-gas temperature .... 585 546.0 
Factor of evaporation ............ 1.1154 1.1229 
Total weight of water measured, lbs. 287,406 265,068 
Total weight of water evaporated 
(corrected for temperature) ..... 287,265 266,359 
Total weight of water evaporated 
from and at 212° F..........22e0s 320,415 299,095 
Total weight of coal fired, lbs.... 41,006 23.200 
Total weight of dry coal fired etree 38,570 31,763 
Total weight of dry ash and refuse. 4,752 4,172 
Percentage dry ash and refuse 
(from dry coal) ..0se.ccees eae ee 12.3 13.1 
Pounds water evaporated, per 
pound of coal—apparent ........ 7.01 8.02 
Same—From and at 212° F., as fired 7.81 9.01 
Same—From and at 212° F., dry.... 8.31 ! 9.41 
Same—From and at 212° F., com- ~~ T ee 
bustible burned ................. 9.48 10.84 
Efficiency, boiler, furnace and 
grate, per cent........ 4... cece ees 59.4 68.7 
Efficiency, boiler and furnace, per 
CON eeren cae Set e ene bee tees 60.9 70.5 
Boiler horsepower per hour ...... 929 R25 
Percentage rated capacity ......... 76.8 68.2 
Flue-gas analysis—percentage CO:— 
Boiler No. l ses34a%keowe Seater nes 6.9 11.9 
Boiler Nò: 2 pergiwa ph ee ae woes qd 11.3 
Boller No. 3 cee eines 2a ve eewe ens 6.0 13.9 
AVOTABC ce ccecct weer eee ene eenons 6.0 o 12.4 
Analysis of coal— ra i 
Moisture, per cent.............4. 5.94 dry 4.33 drv 
Volatile aeis duets 25. e684 te een Me 2n95 32.90 18.93 19.78 
Fixed carbon ...... cece ee ee ees 52.61 67.00 66.37 69.43 
ASH 2964 Nos eae eda es HER TRE es 9.50 10.10 10.37 10.84 
Total so ¥c0cseswa ean se hee tas 100.09 100.00 100.00 100.90 
Sülphüur esr ream es DE eE e a 125 1.31 1.13 1.18 
B. T. U., per 1b., as fired ........ 12,769 12,725 
B. T. U., per 1b., OEY 4 ese eee 5 12.575 12,200 
B. T. U., per Ib.. combustible. 15,100 14.914 
Analysis of ash, ary— 
Combustible, per cent ........... 17.78 24.19 
Earthy matter <.0<.¢0c28s anes: + 82.29 76.81 
Total corde thudakivesdtseeneva wes 100.00 100.00 
Percentage drv fuel lost as com- 
bustible in ash pit ............... 2.22 3.18 
Cost per 1000 lbs. water evaporated, re 
based on coal as fired, Yough- 7 $ 
ioghenv @ $2.50 and anthracite '7 
dust @ $1.00 per ton. cents .... 16.00 a 9.76 
Percentage saving with balanced 7 7 
draft -noaa cused OE eee hee E TE 39.0 
Same—Based on dry coal, cents... 15.05 9.36 
Percentage Saving ..essssssossero re 37.8 
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ness inen realize the conditions being created by the 
labor and fuel situations. It is not a matter of choice 
but of necessity. The fuel situation is acute. Espe- 
cially now to use every bit of coal to best advantage is 
of vital importance to national as well as personal in- 
terests. It is not all plants that can afford technically 
trained men to run their plants, unfortunately only 
few would use them if they could. The use of auto- 
matic combustion control is, however, the next best 
thing for those thousands of small plants that are now 
adding their quota in wasting the 150,000,000 tons of 
coal annually in this country that might be saved in 
large measure by more efficient use. Automatic com- 
bustion control removes the control of combustion from 
the erratic personal element, that changes from hour 
to hour, that is susceptible to fatigue, to mental and 
other influences, and instead accomplishes it scientific- 
ally, efficiently and accurately at all times. 

Proposed Additional 


Power Development for 


Seattle. A 


Seattle seems assured of being granted the right to 
develop the Diablo Canyon power project on the Skagit 
river in the Washington National Forest. The right, 
it is assumed, will be granted under certain conditions 
which seem to mean the ability of the citv to carry 
through the proposed development. 

The granting of development rights to the city is 
taken to mean that a permit held by the Skagit Power 
Company, a Stone & Webster corporation, since 1912 
has been canceled in favor of the municipality. 

Anticipating favorable action on the part of the 
Department of Agriculture, the City Council has 
passed an ordinance authorizing the issuance of $5,- 
000.000 of light-fund utility bonds and directing the 
Board of Public Works to call for bids for a completed 
power project on the government reserve. 

Several vears ago a permit for the development of 
the Diablo Canyon project was granted to E. M. Riggs, 
of Colorado Springs. In 1912 it was transferred to 
the Skagit Power Company, controlled by Stone & 
Webster, and until this year the company paid annua: 
fees on the permit. This year it asked to be relieved 
from such payment because of unsettled conditions re- 
sulting from war and the inadvisability of proceeding 
with so large a development at this time. Whether 
such relief was granted or not officials of the corpora- 
tion had not been advised, but at about the time this 
relief was asked of the department at Washington, the 
city of Seattle filed a claim over that held by the Skagit 
Power Company and the answer to that petition came 
in the telegram received by the city's corporation coun- 
sel recently and which is believed by him to indicate 
success for the application of the city. 

The bill passed by the council, authorizing the is- 
suance of 35.000,000 of bonds to cover the cost of a 
completed hy droelectric project, also directs that bids 
on such a project on a government reserve be called 
for by the Board of Public Works, the city pledging 
itself to acauire all needed government rights. 

As previously announced, the board is authorized 
to call for bids on a completed project. the water sup- 
ply to be sufficient in amount to insure the generation 
and delivery at first of approximately 13,000 kilowatts 
continuously, or sufficient to secure the generation and 
delivery of 25.000 kilowatts for a period of five hours 
each day. and approximately 10,000 kilowatts for a 
period of nineteen hours each day, the power to be 
measured on the low-tension side of step-down trans- 
formers at a substation to be situated within the city of 
Seattle. 
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The Problem of Utility Financing 


To is no doubt that despite the coal and labor 
shortage, the high prices for material and the 

many other unusual conditions which have been 
imposed upon the central-station industry, utility com- 
panies showed an appreciable gain in net revenue dur- 
ing the past year. In the review of central-station con- 
ditions presented by T. C. Martin in our last issue it 
was pointed out that the gross earnings from the sales 
of energy and service during 1917 reached the enor- 
mous total of $500,000,000. The gross total income 
reached $179,642,338 in 1907 and $302,115,590_ in 
1912, hence nearly doubling in the five-year period, at 
which rate it might easily be in excess of half a billion 
for 1917. 

Such figures are eloquent as to the general demand 
for electric light and power in one or another of their 
manifestations, and furthermore furnish impressive 
evidence of the cumulative value of electrical securi- 
ties to the investing public. Nevertheless, one of the 
most serious problems of the central-station industry 
today is that of raising capital to finance much needed 
extensions and rehabilitation. Statistics, such as 
above, seem to have little weight in preventing a slump 
in market prices of electrical securities in common with 
other securities which in many cases have been ad- 
versely affected by the national situation. It seems to 
be another case of the innocent made to suffer with 
the guilty. | 

The seriousness of the situation should be taken 
to heart by every utility executive manager and finan- 
cier. A campaign of education should be undertaken, 
collectively and individually and every effort made to 
have the real facts become known. 

A statement sent to the ErectricaL Review by 
- Henry L. Doherty summarizes the present situation in 
an admirable manner and offers additional reasons 
why an educational propaganda should be undertaken 
at once. It is as follows: 

“Investors have taken fright. Confronted daily 
with some new perplexity, they magnify details of 
warfare so greatly they cannot see the real achieve- 
ments. Because some of our soldiers in some of the 
training camps have not quite enough shoes they fear 
we shall lose the war. 

“Even for the selfish citizen, who insists upon look- 
ing at the present situation solely from the point of 
view of business, there is more reason for courage 
than for fear. The business of running this war is 
the biggest piece of business that America has ever 
undertaken. Every workshop and factory will have 
employment, and every worker can find occupation for 
whatever number of hours he is willing to work. 


Those into whose hands will fall the direction of this 
business already realize, or will see, that the economic 
life and welfare of the country are vitally important 
to the prosecution of the war. 

“Government supervision of the railroads, govern- 
ment regulation of prices and use of many important 
commodities, war taxation—these and many other mat- 
ters may temporarily disturb industry. These things 
are being done, however, so that our lives and our 
property may be safe against aggression. 

“Let us all take courage and ask ourselves whether 
we individually are doing our own full part in help- 
ing solve the present problem, not only the problem 
of the nation, but the problem of civilization. We 
have the strength for the task. Let us cease finding 
fault, and let us stop carping at any man who is try- 
ing to do his share, while we carefully inquire into our 
own relationship to the situation. Where we criticise. 
let us do so constructively, and let us criticise our- 
selves personally. Is there anything else that you and 
I can do to help?” 


Protecting Service Installations 


LECTRIC central-station service is less than 40 
E vears old. Vast changes have taken place in that 

time in nearly all features connected with such 
service, especially those involved in the generation ənd 
distribużven of the electrical energy, its measurement 
and the system of rates for charging for the service. 
In spite of all the advances made along these and re- 
lated lines, one finds an astounding lack of progress in 
the average central-station system at the point of con- 
tact between the company's lines and the customer's 
circuits—the service connection. 

In the early days the many difficulties met with at 
the power house caused the concentration of attention 
there. Tater numerous storm damages and the re- 
quirements of municipalities brought about many 1m- 
provements in the location and construction of the dis- 
tribution lines. Aside from the installation of meters, 
after the early flat rates were abandoned, and their 
subsequent replacement by more modern meter types, 
there has been relatively little advance at the service 
end of the line until quite recent years and then only 
on the part of the most progressive companies. 

A number of cities have made regulations regard- 
ing the running of the service drop, the location and 
nature of the service entrance to the building, and the 
location of the service switch. Moreover, the National 
Electrical Code covers a number of these points, but 
unfortunately is not lived up to universally through- 
out the country. The consequence is that service con- 
nections are in need of radical improvement in many 
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communities. Several features of this improvement 
are pointed out in an article by E. B. Meyer in this 
issue, which is the third article relating to overhead 
and underground services he has written for our read- 
ers in recent months. Especially important are his 
comments on the protection of the service installation. 

There are four kinds of trouble to be guarded 
against at the service installation in the ordinary build- 
ing. First, there is the fire hazard which requires 
proper wiring and location of a suitable switch and 
fuses readily accessible and close to the service en- 
trance so that the service can be entirely cut off from 
the premises in case of fire. Then there is the life and 
accident hazard which calls for elimination of live 
parts exposed to possible contact by the owner or occu- 
pant of the premises. There is also the hazard of 
possible interruption of the service with attendant 
damages from short-circuits due to careless wiring or 
contact of an exposed switch or cutout with metallic 
objects that may be carried by or placed in the vicinity. 
Finally there is the hazard of loss to the company 
from theft of current by tampering with the service 
or meter wiring. Partial protection 1s obtained against 
each of these difficulties by careful and workmanlike 
wiring, neat arrangement of the wiring, and especially 
by thorough insulation of all conducting parts. Run- 
ning all the wires in conduit, either rigid or flexible 
steel or non-metallic conduit, and putting the service 
switch in an iron box helps very materially in this 
connection. And yet these are but incomplete means 
of accomplishing the end desired, which should be 
complete protection by entirely inclosing and sealing 
the switch, meter and connecting wiring. 

A striking comparison of the common slipshod 
method of service wiring with the full protection af- 
forded by complete inclosure is shown by two illustra- 
tions in Mr. Meyer's article. The contrast is more 
effective in showing the great value of modern service 
and meter protection than any long dissertation on the 
subject. The cost of the necessary inclosures as de- 
veloped by several manufacturers is quite moderate in 
comparison with the losses possibly incurred by failure 
to provide full protection, so all central-station com- 
panies should give the matter most careful considera- 
tion. It should be noted that not only is complete pro- 
tection afforded in this manner from the four hazards 
above cited, but the installation is neater, the meter is 
more easily tested and repaired, and it is possible to 
disconnect and lock the service without the expense 
of removing the meter. 


Smoke and Conservation 


UT of an almost universal coal shortage one 

factor of the fuel situation stands alone in its 

abundance. That factor is smoke. Whereas 

coal is scarce, wherever coal is found smoke is 

abundant. And it is extremely objectionable in its 
abundancy. | 

At the present time coals are being burnt under 
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boiler settings and furnace chambers unsuited to them, 
and by men unfamiliar with the best wavs of manag- 


. ing their fires, and thus the smoke nuisance is in- 


creased in magnitude. Smoke is objectionable because 
it means that heat is being wasted. But it is more 
objectionable for its deleterious influence upon health, 
and the expense and annoyance of ruined vegetation 
and dirtied materials. The subject of smoke is there- 
fore one intimately allied with that of conservation. 

Smoke may be due to insufficient air, insufficient 
furnace space, insufficient furnace temperature and in- 
sufficient intermixing of air and combustible gases. 
Narrowed down, smoke may be due to improper firing 
or improper equipment. Too often it is due to both, 
and thus while theoretically smoke is preventable, as a 
normal by-product of normal operation it devolves in 
practice to reducing it to a minimum. It is not the 
sporadic gust of smoke that wastes coaleand ruins or 
damages everything within its range, but the continual 
clouds and streams of dirt and soot and smut that 
cover streets, linens and structures, pollute the at- 
mosphere, endanger health and kill vegetation, to a 
national loss of many millions yearly. 

While smoke and efficient boiler-room performance 
cannot go together, a smokeless stack is not necessarily 
indicative of efficient combustion. Too often is it sug- 
gestive of wasted heat due to excess air, often believed 
the cheapest and frequently the quickest and simplest 
way to live up to civic smoke ordinances without 
changing furnace chambers and operating methods. 
Thus is obtained partial smoke reduction, inefficiently 
and unscientifically, whereas smoke abatement and 
conservation should go together. Prevention is better 
than cure. Prevent smoke by burning the coal proper- 
ly. Civic smoke inspectors and bureaus should tackle 
the smoke problem with the attitude of preventing 
rather than curing, conserving coal rather than pun- 
ishing offenders. It is more effective; it is cheaper; 
and is the only efficient way of abating smoke. 

We all look to the day of universal electric heating, 
when coal does not come to the city, but only its energy 
in the form of electricity. But that time is not. yet. | 
We even look to the time, perhaps closer than many 
think, when gas is used for heat and coal for the 
thousand and more products that with the limited 
knowledge of today it represents. But the time for 
even this is not yet here. The time is now, however, 
when the centralized heating plant should come into 
its own of efficient, economical and smokeless utiliza- 
tion of coal for heat and electricity. For the present 
this is the simplest solution toward the mitigation of 
the smoke nuisance in many of our cities and con- 
gested districts; and also a radical and effective move 
toward the conservation of coal. 

There was a time when a smoking stack was a 
source of pride, indicative of industry and commer- 


cial activity. But times are changing. Today smoke 
is no longer a cause of pride, but of regret. It is no 
longer a credit to industry but a reflection on an un- 
patriotic and unbusinesslike act. 
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Week’s Events 


ERA AUTOA AR TAUTALA UL ERUDITE 


Program for Ohio New-Business Convention—Review of 
Telephone Development During War Period—Other News 


PROGRAM FOR OHIO NEW-BUSINESS 
MEETING. 


Industrial Power Subjects to Be Discussed—President 
Lieb to Attend Banquet in Evening. 


The meeting of the new-business committee of the 
Ohio Electric Light Association which is to be held at 
the Miami Hotel, Dayton, O., on January 16, is to 
be under the industrial power and heating section of 
the Association. A banquet is to be held in the eve- 
ning under the auspices of the Electric Club of Day- 
ton and President Lieb of the National Electric Asso- 
ciation will be the principal speaker. 

The program for the new-business meeting is as 
follows: 

Address of welcome by Judge E. P. Matthews, 
vice-president, the Dayton Power & Light Company; 
paper, “Low-Temperature Industrial Heating,” by 
Dwight D. Miller, Society for Electrical Development, 
New York City; discussion by H. J. Kuhns, heating 
engineer, Toledo Railways & Light Company, Toledo, 
Ohio, C. W. Bartlett, General Electric Company, 
Schenectady, N. Y., and Wirtt S. Scott, Westinghouse 
Electric & Manufacturing Company, Pittsburgh, Pa. 

At 12:15 there will be a luncheon in the Breakfast 
Room of the Miami Hotel, at which there will be an 
address by George C. Smith, chief of industrial sur- 
veys, Baltimore & Ohio Railroad, on “Industrial Sur- 
veys for Intensified Service.” 


At the afternoon session there will be a paper en- 


titled “The Uses of Electricity for the Manufacture 
of Chemicals” by C. A. Winder, General Electric Com- 
pany, Niagara Falls, N. Y. Discussion will be by C. 
D. Carlson, Cleveland Electric Illuminating Company, 
Cleveland, O., and J. C. Matthieu, Dayton Power & 
Light Company, Dayton, O. 

There will also be a paper entitled, “Water Pump- 
ing by Electricity,” by R. L. Yates, assistant manager, 
Platt Iron Works Company, Dayton, O., discussed by 
C. I. Crippen, Mahoning & Shenango Railway & Light 
Company, Youngstown, O., and F. H. Hooper, North- 
oe Electric Light & Power Company, Van Wert, 

hio. 
PROGRAM FOR BANQUET. 


Frank B. Steele will be chairman and Roland W. 
Baggott, Judge of the Court of Domestic Relations, 
Davton, will be toastmaster. 

The speakers will be J. W. Lieb, president, Na- 
tional Electric Light Association, “The Electrical In- 
dustry and the War;”’ Hon. J. M. Switzer, Mayor, City 
of Davton, “The City and the Public Utilities ;” D. L. 
Gaskill. secretary, Ohio Electric Light Association ; 
C. F. Kettering, president, Dayton Engineering Labor- 
atories Company; E. R. Kelsey. governor, Interna- 
tional Association of Rotary Clubs; Lee Warren 
James, president, Greater Dayton Association, “The 

Commercial Organizations and the Public Utilities ;” 
R. H. Grant, general manager, Domestic Engineering 
Company, Dayton, O., ‘“Salesmanship.” 


SPECIAL TELEPHONE SERVICE EXTEND- 
ED TO THE GOVERNMENT. 


Calls for Preference Met Promptly by Bell System. 
National Capital Well Provided for—Review 
of Year’s Activity. 


Throughout the Bell telephone system all Govern- 
ment toll calls are given precedence over commercial 
business. To give this special service to the Govern- 
ment has required the development of special operating 
methods and the drillmg of some 12,000 long-distance 
operators. 

A large amount of wire, now some 12,000 miles, 
has been taken from commercial use and turned over 
to the Government for special wire service. In many 
cases, immediate replacement has been necessary so 
that there might be no reaction on Government calls 
handled on commercial circuits. Some 25.000 miles 
of telegraph facilities have also been provided by the 
Bell system. 

The National Capital now has twice as many long- 
distance toll lines as before the war, and when all the 
additions now under way are completed, will have 500 
long-distance wires radiating to every part of the coun- 
try with proportionate increases in toll switchboards 
and operating forces. Some indication of the require- 
ments of the National Capital for telephone facilities 
is shown by the fact that on all the main wire routes 
centering in Washington, the growth in telephone traf- 
fic during the last few months has been greater than 
the entire growth during the preceding eight years. 

Work on a new underground cable from Washing- 
ton to New York is now well under wav. .This cable 
will contain 80.000 miles of wire and will be a valuable 
addition to the existing underground system which 
provides the National Capital with all-underground 
communication with Baltimore. Wilmington, Philadel- 
phia, Trenton, Newark, New York, Bridgeport, New 
Haven, Providence and Boston—all centers of extra- 
ordinary activity in the manufacture of munitions and 
war materials. 

The installation of the fourth addition which has 
been made since Februarv to the toll switchboard at 
Washington is now practically completed, which will 
increase the capacitv of the board to 270 per cent of 
what it was at the first of the year. 

Extensive additions to local switchboard equip- 
ments at Washington have been completed. and on 
September 1 a new central office known as “Franklin” 
was opened. This new central office equipment with 
its corresponding increase in operating force will be 
capable of handling 30,000 calls per day. In anticipa- 
tion of further increase in traffic a large addition to 
this office is now being made which will increase its 
capacity nearly threefold. 

A very large increase has been made in the station 
and trunk-line equipment of all the private-branch ex- 
changes of the federal departments in Washington in 
anticipation of the continually increasing.requirements 
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of these departments. New or enlarged switchboards 
have been provided and in several cases, large multiple 
switchboards have been installed of sufficient size to 
care for the service of a town or small city. 

A very large amount of underground cable work 
has been done, and large additions to the cable plant 
have also been made in connection with the expansion 
of the various federal departments. 


EXTENSION OF LONG-DISTANCE EQUIPMENT. 


An enormous increase in long-distance facilities 
has been provided throughout the country, that satis- 
factory service may be maintained between canton- 
ments, training camps, guard outposts, military supply 
stations, war industries, the National and State Capi- 
tals and other centers of Government activity. 

At many important points in different parts of the 
country, additions to the local and toll switchboard 
facilities have been or are being made to care for ex- 
pected increases in war traffic due to the proximity of 
navy yards or training camps, etc. 

The existing telephone plants at all the army posts, 
navy yards, department headQuarters, etc., have been 
greatly increased, switchboard positions added, cable 
plant increased and station equipment augmented. 


CANTONMENT SERVICE. 


The opening up of sixteen National Army canton- 
ments meant practically the establishment of 16 new 
cities of from 30,000 to 40,000 inhabitants each, for 
which it has been necessary to provide adequate tele- 
phone equipment, both local and toll. Providing the 
material and the organization of forces for nerforming 
this work within limited time was a great achievement. 

In each cantonment a complete common-battery 
system consisting of from six to ten positions has been 
installed and a modern cable-distributing plant serving 
from 300 to 500 stations. Long lengths of open wire 
and cable containing from 50 to 100 pairs of wires, 
have been provided to insure adequate trunking and 
toll facilities to nearby cities. In some instances where 
cantonments are located in sparsely settled territory, 
complete toll switchboard equipment has been installed 
at the cantonment consisting of from 4 to 12 positions. 
The work of manufacturing and installing complete 
central-ofhce equipment such as those provided for the 
cantonments, ordinarily requiring únder normal condi- 
tions from nine to ten months, has been engineered, 
manufactured and installed in less than four months. 

At each of the 15 National Guard camps a complete 
telephone system has also been required. From four 
to six positions of switchboards have been installed 
and a complete cable distributing plant has been pro- 
vided within the camp. As in the case of the National 
Army cantonments provision of adequate trunking 
facilities to nearby cities has been necessary and an 
enlargement of local and toll switchboards at many 
of these points has also been required. 

In connection with the construction work at the 
National Army and the National Guard camps, it was 
necessary to furnish temporary telephone facilities for 
the use of contractors and construction quartermasters, 
necessitating the installation, on very short notice, of 
telephone equipment and trunk lines to the nearby 
towns. | 

Much work has been done in providing adequate 
telephone facilities at many of the smaller training 
camps, such as Naval, Officers’ Reserve, Embarkation, 
Aviation, etc. 
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OTHER GOVERNMENT SERVICE. 


A large amount of telephone equipment has been 
supplied to facilitate communication between the prop- 
er headquarters and important railroad points, bridges 
and water supply systems, which have been protected 
by detachments of the National Guard and at present 
by private guards. 

The exigencies of war have required a reorganiza- 
tion and enlargement of the United States Coast Guard 
telephone svstem and in this work the American Tele- 
phone & Telegraph Company and associated compa- 
nies have been giving very great assistance. Telephone 
connections are being provided for approximately 100 
lighthouses and 200 coast-guard stations, necessitating 
the laving of about 300 miles of submarine cable, the 
construction of 650 miles of pole line and the string- 
ing of over 1200 miles of wire. 

By arrangement with the Signal Corps. United 
States Army, 14 battalions of the Signal Corps, United 
States Reserves, have been organized by the Pell svs- 
tem and certain specially trained men have also been 
detached from company service to the naval coast de- 
fense and to the navy. More than 150 have been ad- 
mitted to the officers’ training camps. 

About 2,500 men have thus been enrolled. Besides 
this. a large number of Bell employes were members 
of the National Guard and the Naval Militia or are 
otherwise under oath to present themselves when 
called, making a total of over 7000 Bell emploves who 
are now or will be in the near future, in the service— 
or more than 18 per cent of the male employes of the 
system between twenty-one and thirty years. 

Important research and development work for the 
Armv and Navy which is of so confidential a nature 
that it can not be made public, is occupving much of 
the time and energv of the scientific staffs and labora- 
tory forces of the Bell system. 


War Lecture Before Lynn Section, A. I. E. E.— 
On January 2 Lieut F. O. Crosby. of the British Royal 
Flying Corps, gave a lecture of unusual interest before 
the Lynn (Mass.) Section of A. I. E. E. The great 
progress in construction during the last three years 
was clearly shown. The speaker is a man of practical 
experience and at the outbreak of the war enlisted in 
airplane service and crossed the English Channel over 
150 times, the trip being made in from 15 to 28 min- 
utes. After a time his work was over the German 
lines, but he was finally shot down at an altitude of 
1300 feet, and although seriously injured at length re- 
covered. The lieutenant said that a speed of 152 miles 
an hour is made by the latest type of scouting planes, 
and gave it as his opinion that before long trins to Ber- 
lin and return would be made from the allies’ lines. 
The new Henly-Page machine will carry a couple of 
dozen men, a ton or more of explosives, and two guns. 
The attendance at the lecture was about 400. 


Sugar Shortage Affects Lamp Manufacture. 

According to dispatches. officials of the West- 
inghouse Lamp Company of Bloomfield, N. J., have 
appealed to Federal food authorities for 35 pounds 
weekly of brown sugar, stating it would be neces- 
sary to suspend operations in the company’s plant 
unless the request was granted. It was explained that 
brown sugar is used in infinitesimal amounts in the 
manufacture of electric globes. Federal Food Admin- 
istrator Fielder of Jersey City gave assurances that the 
amount desired would be made available each week. 
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NEWS NOTES 


Another Utility Seeks Rate Increase in Illinois. 
—The Central Illinois Public Service Company has 
hled a petition with the Illinois Public Utilities Com- 
mission to advance the rates for electric service in 
Toulon, Ill. The Illinois Public Utilities Commission 
has suspended the proposed power rate applying to 
Charleston, Pana and Taylorville until March 19, 1918. 


Naval Training Station Wants Catalogs and De- 
scriptive Literature—United States Navy Supply 
Department, 1218 Edison Building, Chicago, which is 
sending out proposals for supplies for the U. S. Naval 
Training Station at Great Lakes, Ill., would like to re- 
ceive catalogs and other descriptive literature from 
manufacturers and jobbers, to be used for its purchas- 
ing files. 


Addition to Niagara Falls Power.—The Hydro- 
Electric Power Commission of Ontario is building a 
new pipe line from the intake to its generating station 
at Niagara Falls, which station was recently taken 
over from the Ontario Power Company. The addi- 
tional pipe line, together with extra water wheel and 
generator equipment, 1s expected to be completed by 
next July. About 25,000 additional horsepower will 
be developed in this way. 


Iron and Steel Electrical Engineers Meet.—The 
Philadelphia Section of the Association of Iron and 
Steel Electrical Engineers held a meeting in the Majes- 
tic Hotel, on the evening of January 5. The speakers 
were John C. Reed and Merwyn J. Hocker, electrical 
engineers of the Bethlehem Steel Company, Steelton, 
Pa.. having as their subject “Electrically Operated 
Bridges,” which was illustrated with lantern slides. 
The meeting was preceded by an informal dinner 
at 6 p. m. 


London Opens an American Chamber of Com- 
merce.—An American Chamber of Commerce in 
London has been organized, with headquarters at 8 
Waterloo Place, Pall Mall, S. W. The purpose of 
this Chamber of Commerce in London is to promote 
closer trade relations between Great Britain and the 
United States. A library has been opened at the head- 
quarters, which is accessible to the members and to all 
those interested in the commerce and trade of the two 
countries, and as much available information as pos- 
sible will be disseminated. 


War Problems to Be Discussed at Engineers’ 
Meetings.—American Association of Engineers has 
put in effect a plan of having one or more addresses at 
each meeting on engineering and industrial problems 
that relate to the demands and requirements of the na- 
tion in the existing war crisis. At the regular meeting 
of the Chicago Chapter, on the evening of January 4, 
an address on “Patriotism and Production” was deliv- 
ered by John W. O'Leary, president of Chicago Asso- 
ciation of Commerce. Samuel L. Greeley, consulting 
hydraulic and sanitary engineer, followed with an ad- 
dress on “Housing the National Army,” in which he 
gave an outline of how sixteen new cantonments were 
constructed in 130 working days. T. B. Lambert, chief 
electrical engineer of Chicago Telephone Company, 
and inventor of a wireless device for transmitting 1000 
words per minute, and other apparatuses, was elected 
President of the Chicago Chapter. Others were elected 
to office as follows: Paul Augustinus, chief engineer 
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and vice president of Marquette Electric Company, 
first vice president; Ferdinand Oudin, chief engineer 
of Addressograph Company, second vice president; 
Robert W. Shelmire, designing engineer for Robins 
Conveying Belt Company, secretary; L. O. Wolf, as- 
sistant engineer lllinois Central Railway, treasurer. 

Electrical Exhibit at Iowa State College.—Iowa 
State College, Ames, Ia., holds its Farm and Home 
short course during the week from January 28 to Feb- 
ruary 2. In this connection the Electrical Engineering 
Department has made plans for an exhibit of electrical 
appliances and farm lighting sets. The details of this 
are shown in a blue-print plan which has been sent out. 
The central idea is to help speed up farm production 
by the greater use of electricity for lighting and power 
on farm premises, thereby increasing efficiency. The 
equipment and methods required in farm utilities are 
to be demonstrated bv electric power and lighting units 
in the exhibit room referred to. The power will be 
applied to household appliances and farm and dairy 
machines. 


“Lightless” Nights in State of Washington.—In 
view of the present abundant fuel supply in Wash- 
ington and the fact that the bulk of the electricity in 
the state is produced by water power, the state fuel 
administration has been granted discretion in the 
enforcement of the recent order of the national fuel 
administrator establishing “lightless” nights on 
Sunday and Thursday nights. It is practically cer- 
tain, however, that the Washington mines will soon 
be called upon to supply all of Washington. north- 
ern Idaho, western Oregon and northern Califor- 
nia. This economy will hit many power plants in 
the state, for althongh most of them use water power, 
many, including both those which furnish electricity in 
Seattle, are compelled to help out their water power 
with fuel. 


Progress on New Plant for Utica Company. 
—In the equipment cf the new hydroelectric power 
plant of Utica (N. Y.) Gas & Electric Company, the 
Platt Iron Works Company, Dayton, Ohio, ts installing 
two of its gooo-horsepower water turbines, which are 
being direct-connected to Westinghouse generators. 
These turbines have 54-inch runners, and will operate 
at 288 revolutions per minute, under a head of 256 
feet. They have 66-inch diameter valves, and are 
being equipped with Lombard governors of 45,000 
foot-pound capacitv. The water wheels are housed 
in cast-iron scroll casings, and are mounted on nickel- 
steel shafts. The Platt Iron Works Company, which 
long has specialized in steam and motor-operated 
pumps. air compressors and oil-well equipment, is now 
giving much attention to water-wheel manu facture. 


Indiana Commission Reorganizes Duties of 
Members.—A reorganization of the duties of each 
member of the Indiana Public Service Commission has 
been announced. Hereafter Commissioners Charles A. 
Edwards and John A. McCardle will handle cases 
which pertain to railroads, both steam and electric, 
telegraph and express companies. Chairman E. I. 
Lewis, who has been handling railroad problems, will 
hereafter consider cases involving warehouses and 
heating plants. Commissioner Paul P. Haynes, the 
newest member of the board, will consider cases in- 
volving telephone and gas companies. Commissioner 
Edwin Corr will handle plants relating to electric light 
and water cases. After each commissioner has han- 
dled a case to the point where a decision is to be 
made, the full commission will discuss the matter and 
instruct some member to write the order. 
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A aia Policy for 1918—Central-Station Power for Fire 
Pumps—Central-Station Activity at Piqua—Other News 


THE APPLIANCE POLICY FOR 1918. 


Central Stations Will Find Domestic Appliances Greatest 
Field for Additional Business. 


By R. A. MAc GREGOR. 


In regard to central stations failing to push appli- 
ances during 1918, as referred to in the ELECTRICAL 
Review of December 22, I am frank to say that if 
they don’t do this I am at a loss to see what they are 
going to do and am led to believe that such stations 
prefer to lay dormant during the coming year. 

I cannot help but feel that this would be the biggest 
mistake that any central station could make, for there 
is no business or no individual who can stand still. 
He must either forge ahead or go back and I believe 
that central-station men as a whole are live enough 
to realize this and will keep busy doing something. 

The condition of the business is such that we must 
conserve our station capacity as it is hard to get new 
equipment. It is also hard to get money interested 
at this time so we must make the best of what we have. 

Again extensions to distribution systems cannot be 
carried on as of old on account of cost of such con- 
struction, but all this does not mean we have got to be 
idle by any means. 

Electric ranges are mentioned in the same line with 
appliances. Now I look at these from two different 
angles, because with the range at this time (due to the 
fact that their use is not general), it seems advisable 
to make separate installations for each range and keep 
them off the secondary banks now installed. This 
calls for a transformer and with us, often the exten- 
sion of the primary, which makes the installation cost 
prohibitive at this time, so we are not expecting to be 
active on range sales during the coming year. 

However, on the balance of the line of appliances 
the Merchants Heat & Light Company (Indianapolis) 
has been pushing these strong since May of last year 
when we realized what conditions were going to be. 

Of course we do a good store business all the time. 
owing to our location, but we have been pushing the 
field men on appliance sales more than ever since last 
May and will continue to do so during the coming year. 

Our appliance sales business this year shows an 
increase Of 54 per cent over last vear and last year our 
store sales were influenced tremendously by our open- 
ing this new office on “The Daylight Corner.” 

Again sales organizations are not made in a day— 
in fact it takes years, and to me it looks like a very 
poor policy to cast to the winds the results of hard 
work of years when a change of policy will keep an 
organization intact and if this work is persisted in, 
eventually it will make the organization a revenue- 
producing one on a self-supporting plane. 

In order to do this, however, all goods should be 
sold at list and terms in line with goods merchandising 
should prevail. 

I am in full accord with the efforts now being 
made by the National Contractors’ Association to 


stimulate this branch of the business for I believe 
when the contractors wake up and change their back- 
allev, congested, dirty offices into clean, neat elec- 
tric merchandise salesrooms, on travelled streets, the 
whole business will be improved for all. 

I am not in sympathy with the stations who do not 
handle appliances, leaving it to local stores and con- 
tractors to handle these goods. 

It takes the central station in every town to set the 
pace and this pace should be a good swift one, always 
carried on in a way that will not injure the business 
of the local appliance dealers. 

In closing I cannot help but feel that it would be 
the worst possible calamity to the business which could 
happen for stations to lay down at this time. 


CENTRAL-STATION SERVICE OPERATES 
TOLEDO FIRE PUMPS. 


Noteworthy Installation a Testimonial to the Reliability 
of Purchased Power. 


The use of central-station service in the new fire- 
pumping station at Toledo, Ohio, is a significant testi- 
mionial to the reliability of purchased power, particu- 
larly when it is realized that no auxiliary power supply 
was thought necessary. 

The initial installation includes four motor-driven 
hve-stage centrifugal pumps, each capable of deliver- 
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Fire Pump at Toledo Driven by 550-Horsepower Motor. 


ing 2000 gallons per minute against a pressure of 300 
pounds per square inch at a speed of approximately 
1500 revolutions per minute. There have been provided 
klank spaces for two additional pumps. The water 
supply comes direct from the river and the distribu- 
tion system is entirely separate and distinct from that 
which carries the filtered water. 

The electric motors for driving the pumps are of 
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the alternating-current, slip-ring induction type. The 
motors are supplied with three-phase current at 25 
cycles and 4000 volts for the operation of these pumps. 
The normal rating of each motor is 550 horsepower, 
and the energy is furnished by the Toledo Railways & 
Light Company for both alternating and direct-current 
circuits, though an emergency direct-current motor 
generator set has been installed. 

There is a 12-panel switchboard of blue Vermont 
marble provided and the oil switches for the control 
of the high-tension current have been placed in the 
pipe gallery. The basement drainage is taken care of 
by means of a vertical sump pump and motor, while 
for emergency use the larger pumps can take suction 
direct from the sump. 

The total pumping capacity of the station is 8000 
gallons per minute aside from the two future pump 
units, foundations and piping for which are now ready. 
This is sufficient to care for a much larger central ter- 
ritory than the 200 acres protected bv the existing sys- 
tem of high-pressure mains, and therefore the city 
will soon undertake the construction of additional 
mains designed primarily to reinforce the existing sys- 
tem and so located as to provide for territory not now 
protected by high pressure. 


CENTRAL-STATION BUSINESS AT PIQUA 
HAS MADE RAPID PROGRESS. 


Power Load Aggregates 2500 Horsepower—Energy 
Obtained from Dayton Power & Light Company. 


Piqua, Ohio, is an industrial center in which cen- 
tral-station power used is represented by a connected 
motor load of 2500 horsepower, the consumption of 
energy reaching close to 400,000 kilowatt-hours per 
month. This power is derived from the station of 
the Dayton Power & Light Company, at Piqua. The 
plant is equipped for producing both alternating and 
direct current, the former being principally emploved 
in factories and shops. For producing alternating 
current the central station contains a General Electric 


500-kilowatt turbogenerator and two engine-driven . 


alternators of 200 and 150 kilowatts, respectively ; the 
equipment for generating direct current consists of 
four motor-generator sets—two of 85 kilowatts each 
and two of 65 kilowatts. Another feature of the plant 
consists of a 750-kilowatt frequency changer for con- 
verting alternating-current energy purchased from 
Western Ohio Railway Company, changing same from 
25 to 6o cycles. The generators, other than the steam 
turbine unit, are belt-connected to the shafts of the 
two Buckeye engines, 600 and 400 horsepower, re- 
spectively. The plans of the company, it is under- 
stood, contemplate installing another steam turbine 
and generator in the Piqua station as soon as its new 
150,000-kilowatt plant at Dayton is completed, the idea 
being then to remove a turbine and generator from the 
original Dayton station to the one at Piqua, which has 
three 250-horsepower B. & W. boilers for power and 
a 200-horsepower boiler as a hot-water heater. I 
The central station at Piqua is the outgrowth of 
development extending through several periods, having 
been started originally by the Piqua Electric Company 
by which the Edison rights were first secured for use 
in the State of Ohio. Later changes brought the 
project into the hands of the Miami Electric Company 
whose interests were subsequently taken over by the 
Dayton Power & Light Company. : 
This company recently secured the renewal of a 
street-lighting contract with the city of Piqua for ten 
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years. Under this arrangement, 200 magnetite arc 
lamps are to be retained in service, and many new 
installations will be made, including ten 400-candle 
power Mazda C lamps and 177 100-candlepower 
lamps of same design. The direct-current power is 
produced for service in a limited territory, and for 
elevator motors in commercial buildings, hotels and 
plants. Mason H. Lytle is the company’s district man- 
ager, encompassing Piqua and vicinity. 

Of the four underwear-producing factories in 
Piqua, three use central-station power. Conspicuous 
among these is that of the Superior Underwear Com- 
pany which has an individual motor drive for each 
factory machine, some of the advantages of this ar- 
rangement being obviation of power loss due to exces- 
sive friction in the group drive, the better speed con- 
trol, and more flexible conditions generally. 

The Piqua Malting Company, which puts into 
effect a process of malting for brewery use, has a con- 
nected load from the central power station of 350 to 
400 horsepower, and operates 24 hours per day. Power 
is used largely in driving fans required in regulating 
the temperatures, by drawing hot air from the kilns 
through perforated floors to a contact with the grain. 

Central-station power to the amount of 150 kilo- 
watts is used in the factory of the Orr Felt & Blanket 
Company, although it has its own generating plant in 
the factory by which a considerable part of the oper- 
ating load is carried. 

The Elgin Tractor Company, which came here 
from Elgin, Ill., is erecting a 6o by 225-foot factory 
building, while at present occupying an old structure 
for factory purposes, in manufacturing a farm trac- 
tor. New shop machines and motors will be required 
for the new shop. The intention is to use central- 
station energy, of which about 75 horsepower will be 
required. 

The central station at Piqua also supplies power to 
three limestone quarries on the outskirts of the town, 
for the operation of crushers, rotary screens and ele- 
vators. The product of these plants is crushed lime- 
stone which is shipped to the steel works at various 
points for use as a flux in the blast furnaces. The 
finely powdered lime, which results from any crushing 
and sizing process, is not desired at the steel furnaces; 
as this accumulates, a part of it is used, along with 
other material, in surfacing roads. The quarry and 
crushing plant of the Ohio Marble Company has a 
connected motor load of about 400 horsepower. Close 
to 800 tons of stone per day is brought from the pit 
and passed through the mill. The sizes made are 4 
to 6 inch, 2 to 2% inch, 34 to 1 inch, and a fine screen- 
ing. All grades except the last are sacked for ship- 
ment. The initial crushing is by an Austin No. 7% 
gyratory crusher operated by a 75-horsepower motor. 
By a svstem of recrushing and screening, in which 
three other crushers are used, the required grades of 
crushed stone are obtained. The limestone body here 
is a horizontal stratum, 26 feet thick. A pit of that 
depth covers a number of acres; the quarrying by 
blasting and steam-shovel work proceeds laterally 
against a 26-foot bank. The three steam shovels used 
comprise a Marion, a Bucyrus and a Thew. The stuff 
is loaded into end-dump cars and hauled by donkey 
engines to the foot of a bucket elevator by which it is 
delivered to the crusher. The Stone Products Com- 
pany is operating on a similar body of limestone in 
that vicinity, quarrying and crushing 700 tons per day. 
It uses an Allis-Chalmers No. 71% gyratory crusher, 
which is driven by a 100-horsepower motor of the 
same manufacture. Wy 
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East St. Louis Company Appeals to Public Through 
Newspapers. 


The East St. Louis Light & Power Company, East 
St. Louis, Ill., is conducting some direct appeals to the 
public through the daily newspapers, entitled “Facts 
About Your Public Utilities.” The talks aim to give 
in some concrete ways the attempts of the local utility 
company to serve its patrons better. The Urbana & 
Champaign Railway, Gas & Electric Company is also 
making direct appeals to the public, asking for the 
full measure of co-operation, stating that the prices 
for materials, labor, taxes and other necessities have 
gone up, in some cases from 200 to 500 per cent, and 
that the best patronage possible must be given the 
utility companies if high standards of service are to 
be maintained. 


Cleveland Illuminating Company Appeals to 
Women to Aid in War Work 
A recent newspaper advertisement of the Cleveland 


(O.) Electric Illuminating Company has attracted con- 
siderable attention because of its appeal to the women. 
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Your husband, in his office, is surround- 
ed by electricity. It rings his telephone, 
it cleans his floors. [t runs his elevator, 
propels his fans and ventilating system. 
It operates his burglar alarm, his add- 
ing machine, it sounds the buzzer on his 
desk, it lights his rooms. 


Ask him what he would do today if 
clectricity were stricken from the world. 
Ask him how many steps, how many 
minutes, how much exertion it is saving 
him and those about him. 
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Then apply the lesson of these tacts to 
your own home. See where you con- 
stantly can save in money, effort and in 
time, 


Tıme! That's the thing just now. Never 
before have there been so many thin 
for you to do. You, and the kausani 
of women like you, have becomes the 
mothers of a nation. 
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Yours are the tasks of mercy and of aid. 
You will fill the larder from your gar- 
den, you will help your own Red Cross 
and send rehef to those beyond the seas. 
But where will you get time to do these 
things? 
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‘The day has more hours than you think. 
Electricity can help you add them. 
Why should you do with your own 
hands what can be done by that invisi- 
ble ss that comes to help you from a 
wire 


THE ILLUMINATING COMPANY 


i ILLUMINATING BUILDING PUBLIC SQUARE 
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Attractive Advertisement of Cleveland Company. 


Attention is directed to the many uses of electricity 
in the office and a parallel drawn with the home. 
“Your husband, in his office, is surrounded by 
electricity. It rings his telephone, it cleans his floors. 
It runs his elevator, prope!s his fans and ventilating 
system. It operates his burglar alarm, his adding 
machine, it sounds the buzzer on his desk, it lights his 
rooms,” savs the advertisement, which concludes with 
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the statement that, “The day has more hours than you 
think. Ilectricity can help you add them. Why should 
you do with your own hands what can be done by that 
invisible force that comes to help you from a wire?” 


—— 


New York Edison Company Distributes Lightless 
Night Order. 


The sign bureau of the New York Edison Company 
has reprinted and is distributing to all of its customers 
a copy of the New York State Fuel Administrator’s 
order regarding sign and advertising lighting. 

The various provisions of the order are as follows: 

(1) On Saturday nights lighting is permitted, 

subject to the restrictions imposed by order of the 
United States Fuel Administration, dated November 
9, 1917, and order of the undersigned, dated Decem- 
ber 8, 1917. 
_ (2) On all other nights all signs of every kind, 
including merchants’ signs, signs for theaters and all 
other places of entertainment, display signs, lighting 
on buildings and elsewhere, hotels and advertising 
signs, are ordered to discontinue completely. 

(3) Stores and offices and commercial buildings 
not open for business shall not use inside lights more 
than absolutely necessary for safety. Cluster lights 
and illuminations generally must be reduced to only 
so much lighting as is necessary for safety. 

(4) No more outdoor lighting shall be used than 
is absolutely necessary for safety of streets, passages, 
dangerous places and protection of the public, or as 
required by law. 

(5) No person, partnership, corporation or asso- 
ciation furnishing electricity or gas or using the same 
shall use any coal, oil or gas or other fuel for supply- 
ing of electricity or gas, excepting subject to the re- 
strictions and conditions contained in this order. 


Electric Heating and Cooking Devices Save Trouble 
from Gas and Fuel Shortage. 


During the shortage of natural gas and coal which 
Louisville, Ky., in common with other centers in the 
Central West has suffered, electric heaters have been 
selling well in that city. Together with electric cook- 
ing appliances they have been doing a good deal to pro- 
vide Louisville people with means of making agreeable 
homes that otherwise would have been uncomfortable 
places to live in. “Scores ot householders,” said H. E. 
Ottenheimer, manager of the Home Electric Company, 
Louisville, “put in electric heaters and cookers for 
emergency use, but, without exception, they will re- 
main in the home. The electric heater and the electric 
cooker have proved themselves and the Louisville 
housewifes have learned that they may be depended on 
when other agencies fail. Our sales of these electrical 
devices during the blizzard weather were enormous.” 

The Louisvile Gas & Electric Company, with its 
fine, modern central-station system, was able to supply 
the electric loads without difficulty. 


Illuminating Engineering Society Discusses 
School Lighting.—The New York Section of the 
Jlluminating Engineering Society held a meeting Jan- 
uary 10, in the Engineering Societies Building, New 
York City, at which the subject of “School Lighting” 
was taken up. L. B. Marks, chairman of the Lighting 
Legislation Committee, presented a paper on the Code 
of Lighting School Buildings, and C. B. Snyder, su- 
perintendent of school buildings, discussed the prac- 
tical application of the code. 
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Remote Water-Level Indicator at Rochester—Treating 
Boiler Make-Up Water—Ball Bearings Advantageous 


‘MEASURING DISTANT WATER LEVELS. 


Electricity Overcomes Mechanical and Physical Difficul- 
ties in Measuring at a Distance. 


By C. G. Brown. 


Laboratory Director, Rochester Railway & Light Company. 


When hydraulic stations are connected in parallel 
with one or more steam stations, the hydraulic stations 
can be used to a larger capacity than if they form the 
sole source of supply. This is because the operator 
by watching the level cf the water can notice any slight 
increase or decrease, and then change the amount o1 
water used by increasing or decreasing the load on the 
machine. If, on the other hand, there were not an 
unlimited supply of water as is usually the case, and a 
hydraulic plant were to use all the water available at 
any one time during a now peak period, there would 
not be any water available at the time the peak load 
came on. Since the hydraulic stations of the Roches- 
ter Railway & Light Company are tied in with Steam 
Station 3, it is possible to utilize the full value of the 
river at those times when the river is comparatively 
low, but it is very necessary, at such times, for the 
operator to keep closely in touch with the level of the 
river above the power house. For this reason the pres- 
ent hydraulic stations are equipped with water level 
indicators which show the level of the river rather 
accurately. 

The ordinary water pressure gauge, which is the 
instrument that naturally suggests itself, is hardly ap- 
plicable where the indications must be received at a 
considerable distance below the level of the water 
measured. For example, if the water fall is 100 fect 
high and the operator is situated 20 feet above the bot- 
tom of the falls, the water pressure gauge would regis- 
ter a head of 8o feet of water. . A rise of 2 fect in the 
level would give an increase of only 2.5 per cent in the 
total reading. But by using an instrument which takes 
no account of the height of the water above the lower 
part of the river, that measures the water level from 
some arbitrary point which is the low-water mark of 
the upper part of the river, it 1s possible to have the 
river level indicated more accurately. For example, 
suppose the maximum rise in level is 10 feet, and that 
on one particular day the rise was 2 feet. As the full 
scale reading of the meter has been calibrated for 
10-foot rise, the indication for the 2-foot rise will be 
a 20 per cent deflection instead of one of 2.5 per cent 
as with the water pressure gauge. 

The principle of operation of the instrument may 
be explained as follows: In Fig. 1 a relay is shown 
with lines connecting on the right and left to resist- 
ances. The resistance on the left is the one which is 
at the dam and the pointer alongside of it is a contact 
which is controlled by the height of the river. The 
relay is so made that it will remain stationarv if the 
one contact is the same proportion of the length down 

its resistance as the other contact is down its resist- 
ance. If, however, these two contacts are not the 


same proportional part of the way down the resistance, 
a current will flow through the relay and cause one of 
two contacts to be made, causing a current to flow 
through one of two solenoids as shown in Figs. 2 
and 3. These solenoids in turn cause the pointer to 
move and show the elevation of the water; it also 
causes the contact to slide along on the coil F, thus 
tending to restore the electrical equilibrium of the cir- 
cuit. When this happens, there will no longer be any 
current going through the relay and the solenoids will 
no longer act until there is another disturbance of the 
halance caused by the change of the level of the river. 
In order to operate this contact along resistance “E” 
a float is to be placed in the settling chamber, where 
the water 1s quiet, and yet at the same level as the 
water outside. 

The following explanation refers to either Fig. 1, 
2 or 3: “A” and “B” represent wires connecting the 
operating house at the dam with Station 5. “E” rep- 
resents the resistance at the operating house. “F” 
represents the corresponding coil at the instrument in 


Figs. 1, 2 and 3.—Dliagrams of Electrical Connect’ons and Prin- 
ciples involved in the New Water Level Indicator at 
Station 5. 


the power house. “C” and “D” (Fig. 3) are placed 
on the power house side of the connections from the 
battery to balance the resistance of “A” and “B.” 

If the connection from the relay to resistance “E” 
is one-tenth of the way down from the top of resist- 
ance “E,” and if the connection from the relay to 
resistance “F” is also one-tenth of the way along 
resistance “F,” then no current can flow through the 
relay. On the other hand, if one of these points is 
higher than the other, a small current will flow through 
the relay and the direction of this current will depend 
on which one of the two points is higher than the other 
(Fig. 1 or 2). This coil “F,” which is a small coil 
only about 6 inches long, may be seen in a horizontal 
position at the right-hand side of Fig. 3 

To determine the level of the water, a float is to be 
placed in the settling chamber which will have in it 
water which is quiet, and at the same level as the river 
outside. Directly over this float there will be an 
T-beam attached to the wall in a vertical position. This 
I-beam will have its face covered with a long strip of 
fiber which will be used as an insulating medium, and 
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attached to the fiber will be about 220 commutator 
bars placed in a row, one over the other. The car- 
riage will travel up and down on the I-beam as the 
float rises and falls, thus making contact with one or 
another of the various commutator bars. The com- 
mutator bars will be connected together with small 
wire of comparatively high resistance. This will cor- 
respond to the resistance “E” in Fig. 3. A brass spring 
which is connected with the relay at the power house 
makes contact with the commutator bars as the car- 
riage travels up and down the I-beam. 

In the water level indicators formerly installed at 
the company’s hydraulic plants resistance “E” was 
made only about 6 feet long because the change in 
water level was only 6 feet. A short resistance like 
that could be made by wrapping iron wire about a cyl- 
inder made of some sort of insulating material. The 
contact to this coil was made by a brass strip resting 
directly on the coil. In the new water level indicator 
the commutator bars are used, as explained above, 
since it is necessary to measure a total rise or fall of 
10 feet in the level of the river, and it would be diffi- 
cult to wrap a coil which would be substantial and at 
the same time straight enough to be used in the old 
method. 

In regard to the present installation, the distance 
between the dam and the power house is so small that 
it is not necessary to pav a great deal of attention to 
the resistance of wires “A” and “B.” 

Three wires will have to be run from the dam to 
the power house, as can be seen from Fig. 3. As 
interruptions of the indications cannot be tolerated. 
this three-wire circuit will be run in underground 
cable, going submarine where it 1s necessary to cross 
the river between the two stations. Although Fig. 1 
shows the source of electromotive force as a storage 
batterv, actually direct current from the Edison serv- 
ice will be used, as this saves the troubles of maintain- 
ing and supervising the battery. The 110 volts from 
the supply circuit will be cut down by inserting a lamp 
of the required resistance to give 10 to 20 volts. 

Although no mention has been made of the fact, a 
permanent record is kept of the water level at differ- 
ent times. The same needle moves back and forth at 
the power house to show the water level at any time. 
carries a pen across a slowly moving strip of paper. 
The paper moves vertically while the pen moves from 
left to right and vice versa as the water in the river 
goes up and down, and a zig-zag line is drawn on the 
paper, making a permanent record which can be filed 
away for future reference in telling past conditions 
and what may be expected at corresponding seasons 
of the vear. | 

The water will usually be rather high in the river 
and most of the reading done from the instrument will 
show a level within 5 feet of the highest level. If the 
scale were uniform throughout the full 16 feet, only 
a comparatively small part of this strip of paper would 
be used and the readings would not be as accurate as 
might be desired. In order to overcome this difficulty. 
the resistances connected by commutator bars will not 
all be uniform. Those at the top 6 feet will each be 
three and one-third times as high a resistance as those 
of the bottom to feet. Since the action of the relay 
depends on the relative amount of resistance above 
and below the contacts of resistances “E” and “F,” a 
motion of 1 foot of the contact along the upper part 
of coil “E” will have three. and one-third as much 
effect on the coil as would a motion of 1 foot near the 
hottom of coil “E.” Since this is the case. it is planned 
to have a special scale which will show a magnification 
for the upper 6 feet. A special ruling will also be pro- 
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vided for the paper to be used in this instrument as it 
would otherwise be somewhat confusing to read the 
chart months or years later. 

The instrument used for the water level record is 
made over from a Westinghouse graphic ammeter. 
The principle changes necessary in order to make it 
suitable for a water level indicator are to disconnect 
it from the ammeter shunt (thus making it a mihi- 
voltmeter), disconnect a spring from the inside of the 
meter (thus making it stay at rest only when the cur- 
rent 1s zero), and attach an auxiliary coil on the right. 
These changes, together with the wiring, are the prin- 
ciple changes required. 

It will be noticed from the above description that 
the interesting part of this instrument is that it makes 
a record of the motions up and down of a float ‘some 
distance away. An exactly similar device could be 
used to reproduce the motion of a meter also at a dis- 
tance. A comparison between the above and the 
duplication of wattmeter readings at Station 3 of the 
wattmeter installed in Station 33 is interesting because 
this latter installation operates on an entirely different 
principle. Instead of using direct current it uses alter- 
nating current; instead of operating on the principle 
of balanced resistance, it bases its action on reactance: 
instead of being a meter which is only at rest when 
some particular wire has a zero current flowing in it, 
the meter at Station 3 is based on the principle of 
being at rest when two wires have equal current flow- 
ing in them. 

[The above description is published through the 
courtesy of the Rochester company’s Gas & Electric 
Neves. ] 


TREATING BOILER MAKE-UP WATER 
SELECTIVELY. 


Convenient Method of Treating Make-Up Water Without 
Chemical Purifiers or Evaporators. ' 


By LIONEL LINNELL. 


Dirty, impure water, that is water carrying foreign 
matter in suspension or solution, causes dirt and sludge 
and scale to settle and form on the surfaces of shells 
and the cooler heating surfaces of a boiler and a harder 
scale on the hotter portions. Where water is dirty it 
should be filtered; where impure in that substances 
are in solution it should be purified. Either of these 
can best be done outside of the boiler. It 1s Jess trouble 
and more efficient to use the boiler for evaporation 
and a purifier for purifying, each performing its proper 
function, rather than attempt to combine the two pur- 
poses into one piece of apparatus. The objections of 
scale are well known, the loss of boiler efficiency due to 
reduced heat transfer between furnace gases and boiler 
contents; the corrosion of boiler surfaces and crevices 
due to acid and mechanical weaknesses such as are 
liable to occur on account of hot spots resulting from 
restricted heat transfer. The methods of removing de- 
posits and scale from boiler heating surfaces are also 
well known—water treatment, use of graphite to pre- 
vent scale adhering to the heating surfaces, various 
methods for removing scale once it forms, tube clean- 
ers, etc. The use of all these things takes time, and 
capacity can be ill-spared during these days of over- 
loads and long working-hours, not to mention lack of 
labor, while the loss of boiler efficiency due to scale and 
the dangers of ruptured tubes are always important 
items. 

The subject of preventing scale upon boiler heating 
surfaces is always an important one. But it is even 
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still more important when operating boilers at so-called 
high ratings.. Norma! rating is usually considered as 
being an evaporation of 34.5 pounds of water per hour 
from and at 212 degrees for every 10 feet of boiler 
heating surface. In practice this amount is being 
doubled and trebled daily in many boiler rooms; and 
where it 1s a matter of evaporating 60 and go pounds 
of water per 10 feet of heating surface it can be under- 
stood the necessity for pure water, free from scale 
and vegetable acids, becomes of even greater impor- 
tance because of the larger quantity of water involved 
and strains to equipment. Scale on the tubes nearest 
the fuel bed may cause bags and rupture under the 
intense heat of the furnace gases that play with an 
effect similar to a blow torch upon the bottom tubes of 
the first pass of the boiler. Moreover, these gases have 
higher velocities than when the furnace is working 
at lower rates of combustion, hence clean-and scale- 
free heating surfaces are necessary unless considerable 
heat is to pass unutilized up the smoke stack. Scale 
interferes with efficiency and safety, especially at high 
rates of boiler evaporation. 

Evaporating water in a boiler is an effective way of 
purifying water, namely distilling it, but in practice 
where water is sufficiently impure to require treatment, 
as already pointed out, chemical purifiers or evapora- 
tors are usually employed. Feed-water heaters for the 
less injurious waters are often used. The feed-water 
heater only accomplishes purification to a certain ex- 
tent, the action of the open type heater being different 
to the closed type of heater, since the one works with 
the lower temperature of exhaust steam, the other 
at the higher temperature with live steam. The open 
type heater is useful for reducing the magnesia, lime 
and carbonates that precipitate at the temperatures of 
exhaust steam whereas the closed type heater can be 
used for precipitating down the sulphates, etc., which 
precipitate down at higher temperatures than are avail- 
able with exhaust steam. However, this is not a dis- 
cussion of the advantage and disadvantage of the open 
and closed-type feed-water heaters. 

Where a plant operates non-condensing the water 
evaporated is not recovered and thus water must be 
fed to the boiler as fast as it is turned into steam. On 
the other hand, a plant operating condensing evapo- 
rates a large portion of the same water a number of 
times, due allowance being made for loss. For example. 
in a plant using turbines the steam passes from boiler 
to turbine, through the condensers back to the boil- 
ers. Not all condensed steam returns as water, how- 
ever, for some steam is lost through boiler blow-off 
valves, leaky steam flanges, valves, leaky condenser, 
pump, etc. The amount of water lost in this wav 
depends, of course, upon the plant, how efficient it is 
and how well maintained. Now in a plant running 
condensing, using water so impure that it requires puri- 
fying, it is not the total water evaporated per hour that 
must be purified but the amount of water that is lost 
per hour, or the make-up water, that must pass through 
the purifier. Where chemical purifiers are used the 
need for minimizing the loss of condensate is apparent, 
apart from the loss of heat it represents. 

When feed-water is chemically treated all boilers 
behave alike since the water is as pure in one as in 
another, and thus all are subjected to identical water 
conditions. The same is the case where the feed-water 
is not treated, for here too all units must be taken out 
of service and cleaned according to amount of sludge 
and scale formed. The frequency with which this is 
necessary depends amongst other things upon the con- 

dition of the water, the boilers, the rate of evaporation 
and amount of water evaporated. On the score of 
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continuity of service as well as cost of labor and waste 
of water and heat it is particularly desirable to keep 
all units in service without interruption at this time. 
One way is to reduce the amount of scale and impuri- 
ties carried over into the boiler by the feed-water. The 
selective treatment of make-up feed-water is a con- 
venient way of accomplishing this, and cheaply where 
chemical water-treating equipment is lacking. 

Suppose that after a careful measurement of steam 
produced as indicated by steam-flow meter and feed- 
water used for make-up as indicated by water meter 
it is found that the make-up water amounts to, say, 5 
per cent. Suppose further that all boilers could be 
operated continuously at 250 per cent rating if the 
water were pure, but lack of water-treating apparatus 
prevents the make-up water being treated in a way 
that would remove the limitations as to further forc- 
ing. If now instead of feeding the make-up water into 
any and all boilers indiscriminately the make-up water 
were fed to one or perhaps two of the units these one 
or two boilers could operate at 100 or 150 per cent or 
any other convenient rate of evaporation, using almost 
entirely make-up water. This make-up water would 
be evaporated into steam, used by the turbines, pass 
into the condensers and 95 per cent of it return to the 
balance of the boilers again for further use. The one 
or two boilers operating at lower ratings would act as 
evaporators or water-treating units for the balance of 
of the boilers. The limitations as to forcing of the 
remainder of the boilers due to impure water would 
cease to exist. The necessity for such frequent shut- 
ting down of the individual boilers for removing scale 
and sludge, and frequent blowing down for riddance 
of sludge would also be reduced. 

In these days of heavy loads and high ratings, labor 
scarcity and high cost of equipment and chemicals the 
above method of treating boiler make-up water is 
worthy of consideration. It may be found the station 
steam-making capacitv can be increased by operating 
one boiler or more at easy ratings while using it or 
them as water-purifiers, and thus enabling the remain- 
ing units to operate at increased capacity. It will cer- 
tainly reduce the frequency with which the boilers 
otherwise would have to be shut down for cleaning 
out; and lessens the likelihood of burst tubes, an in- 
creasing occurrence of late where dirty water and high 
ratings are in vogue. Moreover, it may enable the use 
of a chemical treating plant to be dispensed with. It 
is really a matter of whether all boilers shall be affected 
by impure water or whether the scale and sludge shall 
be restricted to only a few, by using one or more boil- 
ers as evaporators as well as boilers at reduced output. 


Ball Bearings Effect Savings. 


Ball bearings once considered only for special pur- 
poses, can now be found in many unexpected and sur- 
prising places. Their use usually enables higher 
speeds, reduces friction losses and simplifies design. 
Large electrical machines are adopting ball bearings 
because of the lower static and running friction, lower 
starting and running currents. Ball bearings often 
enable reduced overall machine dimensions, making 
for a cheaper machine that overcomes space restric- 
tions. Ball bearings are now being used where dirt 
and grit and infrequent inspection make other bear- 
ings troublesome and expensive as with locomotives 
for coal haulage. Even mechanical stokers are adopt- 
ing ball bearings, a class of extremely severe service. 
Pall hearings conserve energy, reduce trouble and save 
repairs and lubricant expense, while permitting higher 
speeds and loads with higher over-all efficiency. 
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Conduit-Bending Practice—Banks Need Reliable Burglar 
Alarms—Testing Compound Motors—Among Contractors 


METHODS OF BENDING CONDUIT. 


First of a Series of Articles Describing the Best Practice. 
By TERRELL CROFT. 


In Forming a Right-Angle Bend with a Hickey, the 
first step is to ascertain, by measurement with a 6-foot 
folding rule at the place at which the conduit is to be 
installed, just where the bend should be located in 
the conduit. Then the distance (shown as D in Fig. 1) 
from the end of the tube to the outside of the bend 
which is to be formed should be marked on the floor 
by drawing a line (AB in Fig. 1) with a piece of chalk. 
(It is practically useless to endeavor to make a bend 
accurately in a piece of conduit by marking the bend- 
ing point on the conduit itself, as shown in Fig. 2; 
much time has been wasted in attempts to use marks 
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Fig. 1.—First Operation In Forming a Bend with a Hickey. 
Distance from Outside Bend to Wall Has Been Laid 
Out on Floor. 


on the conduit, chiefly because the mark is covered 
by the hickey.) Now, butt that end of the conduit 
(E, Fig. 1), near which the bend is not to be made, 
against a wall, post or similar vertical member of the 


Fig. 2.—Showlng Chalk Line or Center-Punch Mark on Condult. 
An Unrellabie Method of Marking. 


building. Place the hickey over the other end of the 
tube at a location about two or three inches outside 
of the mark on the floor, as indicated in the illustra- 
tion. Next, stand on the conduit just inside of the 


location mark on the floor and pull over the hickey, 
drawing the conduit end through an angle of about 20 
degrees, as diagrammed in Fig. 3. And, still standing 


Fig. 3.—Second Operation. The Bend Started. 


on the conduit. move the head of the bender along the 
conduit toward the wall about one inch and bend the 
tube a little further (Fig. 4). 

Repeat this process until the turn has assumed the 
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Fig. 4——The Bend Partiaily Completed. 


contour desired and until the outside face of the bend 
is in vertical alinement with the chalk mark made on 
the floor, as indicated in Fig. 5 at MN. It may be 
necessary in finishing the bend, so that it will occupy 
just the right position in the tube, to invert the hickey 
and use its handle as a lever on the tube, as dia- 
grammed in Fig. 5. 

It is not ordinarily feasible to form with one hickey 
a bend of the desired contour and in the desired loca- 
tion with one position of the tool on the conduit. The 
process is essentially a cut-and-try one. A little prac- 
tice is all that is necessary to render any one profi- 
cient. If the bend first formed is of too long a radius, 
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the difficulty may be corrected by following the pro- 
cedure in a later installment of this article. 

The Radu to Which Bends Should Be Formed will 
be determined by the local conditions affecting each 
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Fig. §5.—Finishing the Bend, Using the Inverted Hickey as Lever. 


case. As a general rule, it is desirable, to insure ease 
of manipulation and the pulling in of the conductors 
with minimum effort, that the radius should be as 
large as possible. In the National Electrical Code it 
is specified that the minimum radius of the inside of 
any bend should be 3% inches. This value should 
certainly be taken as a minimum where the bend is in 
a long conduit run. But where the distance between 
outlet boxes is short and where there are not more 
than two bends in the run, the shortest-radius bend 
which it is possible to make will ordinarily be ac- 
cepted by wiring inspectors. 
(To be continued.) 


INSTALLING BURGLAR ALARMS FOR 
BANKS AND JEWELRY STORES. 


Unusual Opportunity for Contractors to Help Protect 
Communities from Criminal Class. 


In the last month or so a considerable number of 
verv bold burglaries and hold ups have been committed 
in banks in various parts of the country. The losses 
have become so serious that the Illinois Bankers’ Asso- 
ciation has sent to all its members a special bulletin on 
the subject urging every bank to adopt vigorous meas- 
ures for its protection. Among the recommendations 
is one that each bank install an electric alarm system 
with push buttons at various locations in the banking 
room and special contacts in the floor surrounding the 
vault or safe, these being set to actuate the alarm cir- 
cuit at the approach of any one. It is also suggested 
that circuit wires be run in conduits underground to 
neighboring stores to arouse adjoining merchants. 

This matter calls to mind the opportunity of elec- 
trical contractors to aid in installing electrical protec- 
tive systems. The large banks in large cities have 
very elaborate alarm and protective systems connected 
with the police department, the telephone company’s 
lines, and private alarm circuits for the banks’ officials 
and watchmen. The smaller banks, however, have had 
either very meager alarm systems or none at all, con- 
sequently they have become easy victims to the vicious 
criminals that infest the large cities and from them 

make raids on the smaller communities. Jewelry stores 
also have been specially picked out for some of the 
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boldest attacks. Wherever reliable electrical systems 
have been installed they have proven of the greatest 
value in either sounding such vigorous alarms that the 
marauders were scared and ran before they could 
carry out their burglarious acts, or were caught red- 
handed by the arrival of merchants or other citizens 
that were aroused in the immediate neighborhood. 
This has especially been the case in western towns 
that formerly were on the frontier and were therefore 
especially exposed to raids from criminal bands. 

The situation is clearly one in which electrical con- 
tractors can come to the help of the community by 
installing dependable alarms. This opportunity is open 
only to contractors whose established reputation is an 
assurance of reliable work. Likewise the contractor 
should send out on such work only his most depend- 
able men, those who are not only skilled and careful 
wiremen, but whose reputations are above suspicion 
of friendship for the criminal element. 

It is necessary in practically all cases to put in a 
closed-circuit system, because an open-circuit system 
can be interfered with too readily by cutting of the 
circuit wires, unless these are run in conduit. Provi- 
sion should be made for readily testing the alarm sys- 
tem without causing all of the gongs, bells or other 
signals to be sounded. In some cases this can be done 
by means of special single-stroke test bells, in others by 
means of test lamps. By conspicuously exposing one 
or more, but not all, of the alarm gongs in a not readily 
accessible place, as above the store front or near the 
ceiling inside, this alone will act as a deterrent to the 
criminals. The wiring in all cases, however, should be 
carefully concealed, and preferably run in conduit even 
when a closed-circuit system is installed. 

The principal advantage of a closed-circuit system 
lies in the fact that any attempt to cut contact wires 
instantly sets off the alarm, as does any defect or de- 
rangement of the contact circuit. It must be noted, 
however, that this applies only to the circuit contain- 
ing the contacts, which must contain a closed-circuit 
battery or other suitable source. The operating or 
alarm circuit, which contains a relay, the various 
gongs or other signals, and the alarm battery, is an 
open circuit, however; this means that it must be 
especially protected against tampering, as by running 
its wires in conduit, concealing its battery, relay and 
most of its signals. If some of the latter are inten- 
tionally exposed, as before mentioned, they should be 
connected in parallel (not in series) with the other 
signals. 

By taking due precautions it is possible to install a 
foolproof and reliable alarm system that will prove 
the undoing of the burglar, hold-up and safe blower. 
Equipment for such systems is available on the market 
that is both dependable and moderate in price. Never- 
theless, price should be a minor consideration to relia- 
hility. The outlay of $100 to $200 or more, depend- 
ing on the size of the installation required, is a cheap 
insurance against bank robberies that might represent 
the loss of many thousands of dollars besides the 
hazard to the lives of bank officials and patrons. At 
the rate at which bold daylight robberies and crafty 
safe-blowing jobs have been committed recently, the 
rates for burglar insurance have had to be raised very 
materially. The electrical contractor can therefore find 
many opportunities to install alarm systems in banks, 
jewelry stores and other commercial establishments and 
aid the community to rid itself of a serious menace. 
Fspecially now that regular construction work is at 
low ebb, the contractors should lose no time in render- 
ing this service. 
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Test for Cumulative and Differential Field Wind- 
ings of Direct-Current Compound Motors. 


By T. H. REARDON. 


In practical electrical work direct-current machines 
are frequently changed around to meet varying re- 
quirements or to take care of emergencies. A machine 
that has been used as a generator will, for example, 
= be put into another place where it will be run as a 
motor. 

In the case of compound machines one matter that 
must never be overlooked is the fact that the series 
and shunt windings may be so connected that they 
assist each other in building up the field or they may 
act in opposition to each other, constituting what is 
known as the differential winding in which case the 
field strength is the net result due to the shunt ampere- 
turns minus the series ampere-turns. 

In a particular case recently a 110-volt 180-ampere 
direct-current generator was changed to another place 
and used as a motor. The operation was very unsat- 
isfactory for quite a long time, the load varying widely, 
speed fluctuating and fuses blowing as soon as they 
were inserted after starting up. 

With a view to ascertaining whether the series 
winding was assisting the shunt winding or opposing 
it the following scheme was tried: The belt was 
thrown off the pulley, thus making the motor run light 
by throwing the load off. The shunt-field circuit was 
opened, the switch thrown in and the lever on the 
starting rheostat was carefully moved up 3 or 4 points. 
The rotation was counter clockwise. The original 
rotation was clockwise, showing that the motor in try- 
ing to obey the series field was tending to run back- 
ward, but owing to the superior strength of the shunt 
field it ran forward but with a greatly diminished 
torque. 

The series winding was corrected by interchanging 
the terminals at the motor terminal block so that series 
and shunt excitation were in harmony with each other 
and there was no further trouble in the operation. The 
motor speed diminished about 100 revolutions per 
minute, it being about 780 revolutions per minute be- 
fore the changes were made. The speed reduction of 
course followed as the result of a stronger field and 
it necessitated the use of a pulley of larger diameter 
in order to secure the correct speed on the driven 
apparatus. 

This peculiarity in the field could, of course, be 
tested out by other methods, but it often happens that 
the other methods cannot be used, either because they 
are not understood or because the particular testing 
apparatus required is not at hand. 

In making the test as described it will be necessary 
beforehand to consider whether the brushes are liable 


to be thrown out in case the motor runs in the opposite’ 


direction. In a great many motors the brushes are 
all right for rotation in either direction but this is not 
necessarily true in all cases. 

In cases where it is impracticable to throw the belt 
off and make the motor run light, current can be sent 
through the shunt winding and the series winding 
separately and the resulting polaritv can be determined 
by means of a small compass held close to the poles. 

The motor speed at full load should enable anyone 
to decide whether the windings were cumulative or dif- 
ferential. being high for differential and low for cumu- 
lative effect except in so far as the motor will slow 
down under load on account of weak field and reduced 
torque. 
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Among the Contracters. 

Smith & May, Kewanee, Ill., have been awarded 
contract for wiring the new water-works plant in that 
city. 

Fitch Electric Company, 1005 East 1osth street, 
Cleveland, Ohio, has received the wiring contract for a 
large new residence for Mrs. S. S. Taylor of that city. 


The Tri-City Electric Company, Service Building, 
Moline, Ill., sent out to its many friends a cleverly 
prepared card transmitting its high-tension line of 
holiday greetings. At one end is represented the com- 
pany’s manager, W. J. Ball, harnessing a generator 
and its circuit; his perfect control and the generous 
stock of materials in the big Tri-City Electric 
catalog at his side show his ability to serve 
his patrons’ electrical needs and give force to his mes- 
sage, “Let Us Do It.” 


J. A. Atwood, electrical contractor, Dayton, Ohio, 
has practically completed the wiring for lighting and 
motors in the new Engineers’ Club building in that 
city, his contract amounting to about $5000. A large 
contract for residence wiring involved the work on 22 
houses for the Adam Schantz estate, all these being 
high-class buildings, which are to be completed bv 
March r. Mr. Atwood has also carried through a 
contract for wiring the Charles Siebold residence, 
costing $150,000. The wiring was for lighting, electric 
stoves, pumps and vacuum cleaners. 

Reed & Reed, Lima, Ohio, are wiring the new 
Country Club at that place. Their biggest work dur- 
ing 1917 was the wiring of Lima’s ten school buildings, 
nearly all of which are old buildings which had not 
previously been wired for lighting. In this work the 
conduits used were those made by American Conduit 
Manufacturing Company, Pittsburgh. When this con- 
tract shall have been completed the school buildings of 
Lima will be modern with respect to illumination and 
ventilation. This firm combines electrical appliance 
merchandising with contracting on buildings and man- 
ufacturing plants. 


A. H. Cox & Company, 307 First Avenue South, 
Seattle, Wash., are installing a 650-horsepower elec- 
trically operated pumping station at Prineville, Ore., 
for Twohy Brothers, contractors of Portland, also one 
of similar size at Bremerton, Wash., for the Puget 
Sound Bridge & Dredging Company, of Seattle. They 
are also installing all the electrical apparatus in the 
plant of the Seattle Can Company to the exent of 250 
horsepower, the motors varying from 3 to 50 horse- 
power. All the machines are arranged for individual 
drive operated by constant-speed three-phase 440-volt 
motors fully equipped with overload and no-voltage 
releases. 

The Wentworth-Dean Company, Lima, Ohio, is 
furnishing and installing the switchboard and trans- 
formers for the new generating unit being installed 
by the City of Lima in its power house and main 
pumping station. The switchboard is to have four 
panels for power and light, and has been purchased 
from the Kuhlman Engineering Company of Toledo. 
The transformer is of Moloney make. This company 
also has the contract for installing the motors in the 
new pumping plant which the city is putting in at its 
new reservoir, as well as control panels for same. An- 
other contract is for wiring the St. Rita Hospital in 
Lima, in which it will also install motors for the laun- 
drv, ice machine, elevators and vacuum cleaners. Still 
another contract in hand is for wiring South High 
School, Lima, and the installation of 47 motors rang- 
ing from I to 25 horsepower. 
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Table Stove—Togsle Switch—Best Plus—Willis Radiator 
—Inclosed Switch—Brakes—Cutler-Hammer Developments 


Rutenber Electric Table Stove. 


The convenience of electric table cooking for light 
breakfasts, luncheons or supper is becoming better ap- 
preciated daily and, with the demand for electrical 
equipment for this purpose steadily increasing, manu- 
facturers have provided table stoves, grills, etc., of 
greater utility than ever. Notable in this connection is 
the new Rutenber electric table stove illustrated here- 
with. This is a three-heat stove of 660 watts rating 
that will do anything in the way of general table cook- 


Rutenber Electric Table 


Stove with Accessories. 


ing possible with any larger appliance, although, of 
course, ina smalier way. It is found to be an ideal ap- 
pliance not only for breakfast and luncheons, but also 
for doing practically all the cooking required by many 
people in light housekeeping. 

This stove has a square cooking surface 7 by 7 
inches, which is a size and shape found especially suit- 
able by many housewives. It is very convenient for 
grilling bacon, ham, steaks, chops or other meats, and 
can be used to bake biscuits, muffins, cup cakes or 
cookies by placing the two large pans above the heating 
cock and the reflector pan underneath the heating coils. 


There are also four custard cups, which can be used: 


for poaching eggs or steaming custards or other pud 
dings. The device can also be used for toasting bread, 
either above or below the heating coils, for frying eggs, 
etc. 

This table stove weighs about four pounds. It is 
made by the Rutenber Electric Company, Marion, Ind. 


Hubbell Toggle Surface Switch. 


A surface switch of the toggle or lever type has 
been placed on the market by Harvey Hubbell, Inc., 
Bridgeport, Conn. It differs from the snap surface 
switch in its manipulation, being by means of a toggle 


New Hubbell Toggle Snap Switch and View Showing Interior 
of the Single-Pole Switch. 


or lever instead of a key or button. Throwing the 
lever up closes the circuit; throwing it down opens the 
circuit. This makes the switch self-indicating without 
a dial. The switch movement is positive and snappy 
and the mechanism is of substantial construction. Its 
rating is 10 amperes, 125 volts, or 4 amperes, 250 volts. 

Aside from the indicating feature of the switch, it 
has the advantage of having a more convenient manip- 
ulation than that of turning a key; it 1s also a stronger 
and more attractive switch than the ordinary rotary 
switch. The switch conforms to the most rigid re- 
quirements of switch practice. It is made in single- 
pole and three-way patterns. 


Porcelain Outlet-Box Receptacles. 


The Arrow Electric Company, Hartford, Conn., 
has just placed on the market an outlet-box receptacle 
with a removable porcelain ring grooved for a shade- 
holder. This shade-holder groove is the new feature 
of the device, as the receptacle base is nothing more 
than the standard short type of sign and outlet-box re- 


Receptacle with Shade-Holder Ring. 


ceptacle. which has been on the market for a number 
of years. 

The ring is threaded sufficiently to support a con- 
siderable weight, and it can be fitted to bases, for ordi- 
nary cleat wiring, for weatherproof work, and for 
concealed terminals. 


Diamond Soot Blowers Save 2,200,000 Tons of Coal 
in 1917. 


A recent statement by the Diamond Power Spe- 
cialty Company, Detroit, points out that its mechan- 
ical soot blowers saved the nation 2,200,000 tons of 
coal during 1917 by keeping heating surfaces clean, 
and in this way enabling more efficient heat transfer 
from furnace gases to boiler heating surfaces. This 
company reports at a conservative estimate about 
11,000,000 boiler horsepower in the United States are 
being maintained efficient by Diamond soot blowers. 
If these boilers average 2500 hours operation yearly, 
and allowing 4 pounds of coal per boiler horsepower 
per hour, the coal consumption will be in the neighbor- 
hood of 55,000,000 tons. Both the above estimates 
tend to belittle the coal consumption. 

The Diamond soot blower will save 4 per cent, and 
often 8 per cent, of the fuel burnt by preventing the 
adherence of soot upon the heating surfaces, which 
for the above coal consumption represents a saving of 
2.200.000 tons of coal annually when figured on 4 per 
cent basis. Expressed in dollars this represents a 
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financial saving in the fuel bill of between $8,000,000 
to $9,000,000. With normal loading, railroad conges- 
tion and car shortage have been reduced to the extent 
of 44,000 carloads of coal. 


New “Jiffy Junior’ Composition Attachment Plug. 


A new solid attachment plug, called the “Jiffy 
Junior,” has just been put on the market by the Best 
Electric Company, of Pittsburgh, Pa. The new plug 
is a solid piece (with separate tip) of asbestos com- 
position. The terminals are molded right into the 
plug,sand the brass screw shell is die-stamped perma- 
nently into place, giving it a most substantial construc- 
tion. By loosening one screw, the tip is removed and 
the plug is open for wiring. The wires are then cut to 


The “Jiffy Junior” Attachment Plug. Second View Shows 
Wires Attached to Terminals, Which Are Accessible 
on Removing a Single Screw. 


even lengths; no knots are necessary, as the right-angle 
strain reliefs securely hold the wires. 

This plug has the advantage of being quick and 
easy to wire. It is wired in the open; one screw holds 
the plug together securely. Its simple design makes it 
impossible to wire or assemble wrong, and also makes 
it a practical plug of great economy. Being made of 
asbestos composition, the “Jiffy Junior” is practically 
indestructible, and is a safe plug to use with any port- 
able electrical device. 


Speed-Reducing Gear for Turbine or Motor-Driven 
Machines. 
Certain kinds of rotating machinery operate at best 


efficiency at speeds very much below the most efficient 
speed of the driving turbine or motor. Special speed- 
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Turbo-Gear Interposed Between Driving Motor and Ammonia 
Compressor in Consolidated Gas, Electric Light & 
Power Company's Building. 
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reducing gears of compact construction have therefore 
been devised for connecting the driving and driven 
machines, thus making a very economical combination. 
One of these is illustrated herewith. It is used for a 
variety of purposes, including the drive of low-speed 
direct-current generators, pumps, blowers, fans, etc., 
from high-speed steam turbines, from which it re- 
ceives the name of the Turbo-gear; among other uses 
are similar drive by high-speed motors and turbine 
and motor drive of air or ammonia compressors. 

The accompanying illustration shows an installa- 
tion of this kind. It is in the fine office building of 
the Consolidated Gas, Electric Light & Power Com- 
pany of Baltimore; a 7.5-horsepower motor operating 
at 1150 revolutions per minute drives a Brunswick 
ammonia compressor at 193 revolutions per minute 
through a Poole turbo-gear. This outfit is used for 
cooling the drinking water supplied throughout this 
large building. This set has been in operation for 
some time and is noted for its quiet operation, which 
is in marked contrast to the usual gear drive. It is 
also a very compact and efficient gear. 

These gear sets are made for various reduction 
ratios and sizes by the Poole Engineering & Machine 
Company, Woodbury, Baltimore, Md. 


Willis Electric Radiators. 


The ideal method of heating a room is by means 
of electric heat applied through radiators of fairly 
large heating surface so that a large volume of air is 
raised to a moderate temperature, this being regarded 
as preferable to heating a smaller volume of air to a 
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Willis Six-Section Portable Nitrogen-Filled Electric Radiator. 


rather high temperature. Such a device possesses the 
important advantages of decided convenience, health- 
fulness since no air is vitiated or overdried, and safety 
because no flame is used. 

These principles are carried out in the Willis elec- 
tric radiators made by the Willis Manufacturing Com- 
pany, Cleveland, Ohio. In appearance they resemble 
small steam radiators, without pipe connections, how- 
ever. In design they are quite novel in that the heat- 
ing element is contained in the lower portion of the 
radiator and this heats an inert gas—nitrogen—which 
fills the radiator sections, circulating through them and 
carrying the heat to all portions of the surface. _This 
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construction, together with the hermetic sealing of the 
radiator, eliminates deterioration of the element due 
to oxidation when exposed to the air and therefore 
insures unusually long life. 

The Willis nitrogen radiator is made of pressed 
steel neatly finished. It is made with 4, 6, 8 or 10 sec- 
tions, the radiators ranging in weight from 13 to 23 
pounds; this makes them readily portable and yet not 
easily upset. The height and width in each case are 
14 inches and 434 inches, respectively; the length 
varies from 9'4 to 21% inches, depending on the 
number of sections. The power consumption for the 
four sizes is 400, 550, 700 and &50 volts, respectively. 

These radiators are designed principally for use as 
auxiliary heaters, for example, for assisting the heat- 
ing equipment installed, especially when fuel supplies 
are low or when insufficient heat is supplied on very 
cold days; they also serve to take the chill off rooms 
in spring and fall before the regular heating system is 
in use. Their operating cost is quite low and their use 
makes for fuel conservation and economy. 


Improved “Safety-First” Inclosed Lever Switch. 


The General Electric Company, Schenectady, N. 
Y., has recently introduced an improved inclosed lever 
switch that mav be classed as a “Safety-first” device 
in every respect. The device has been examined by 
the National Board of Fire Underwriters and ap- 
proved from the standpoint of both fire and casualty 
hazards. 

The switch is especially adapted to the control of 
motor drive on machine tools or for lighting and power 
circuits. The switch uses National Electrical Code 
standard cartridge fuses and is limited in capacity only 
by the rating of approved fuses of this class. 

The phantom view here reproduced shows a triple- 
pole switch of this type. The unit consists essentially 
of an externally operated standard lever switch in- 
closed in an iron case, and so arranged that all current- 
carrving parts are inaccessible while alive. This 
feature is secured by means of a simple interlock so 
arranged that the cover to the fuse compartment can- 
not be opened while the switch is closed, nor can the 
switch be closed while the fuse compartment is open. 
The screws holding the main cover to the box are cov- 
ered by the fuse cover so they cannot be removed 
while the fuse cover is closed. 


Triple-Pole “Safety First” Lever Switch. 


New Westinghouse Magnetic Brake Applied to Motor Shaft of 
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The operating mechanism is very simple. The 
handle on the standard lever switch is replaced by a 
hook-shaped casting which engages with a curved 
shaft operated by the externally mounted handle as 
shown. Raised letters on the box indicate the open 
and closed position of the switch. 

Provision is made for locking switch in the “off” 
position with from one to three individual padlocks. 
Means are also provided for padlocking the fuse cover 
to prevent unauthorized persons from tampering with 
the fuses. 

The switch box is provided with knockouts for 
conduit wiring, two knockouts being placed at each 
end and two at each side of the box. Split porcelain 
bushings to protect the wires in open wiring work are 
supplied, two at each end for two-pole, three for triple- 
pole and four for four-pole switches. 

The switch is adapted to single or group mounting, 
and when mounted in groups may be provided with a 
bus compartment for inclosing all incoming wires and 
connections. 

Another accessory is the safety catch. When this 
catch is used the operator cannot close the switch with- 
out using both hands, one to hold the catch in the re- 
leased position, and the other to operate the switch 
handle, thus removing the possibility of accidentai 
closure. : 


New Types of Westinghouse Magnetic Brakes. 


The principle of the type of magnet which has been 
so successfully incorporated in the design of magnetic 
controllers by the Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, Pa., has been em- 
ployed by the company in a new design of magnetic 
brakes just developed for use with mill, crane and 
hoist motors. The use of a clapper-type magnet elim- 
inates all moving parts within the coil and the conse- 
quent wear, sticking or damage to insulation. The 
modified and improved type A _ alternating-current 
brake with which the trade is already familiar and the 
new type B direct-current brake are similar in opera- 
tion and have common parts throughout except for the 
armature lever and magnet. 

These brakes are characterized by the quickness of 
their operation. They respond almost instantly, “releas- 
ing” when the power is applied and “setting” when the 
power is cut off. This is due to the design of the 


an Electric Hoist. 
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operating magnet which gives high initial pull and a 
very small distance of travel (14 inch to 1 inch). 
Their operation is similar. When voltage is im- 
pressed on the motor the magnet is energized and the 
magnet armature lever overcomes the pressure of the 
compression springs through a toggle and releases the 
brake-shoe grip upon the brake wheel. While the mag- 
net remains energized the brake wheel is allowed tq 
rotate freely. As soon as the current is shut off from 
the motor the brake magnet releases and the compres- 
sion springs force the shoes against the brake wheel 


General View of the New Westinghouse 
Magnetic Brake. 


and bring the motor quickly and smoothly to rest with- 
out shock or jar. The compression exerted by the 
springs can be easily adjusted so that any holding or 
retarding torque up to the full capacity of the brake 
can be obtained for equal braking effort for both direc- 
tions of rotation. Simple means for making adjust- 
ment for shoe wear are provided. 

In case adjustments for shoe wear should be neg- 
lected, a safety feature has been introduced so that 
the brake does not fail to hold the load but the magnet 
will not release the grip on the brake wheel. This 
insures proper brake operation and the elimination of 
accidents due to the slippage of the brake wheel. 

The simplicity and accessibility of the few parts 
of these brakes are shown in the accompanying illus- 
trations. 


Packard Bell-Ringing Transformer Improved. 


An improved bell-ringing transformer is announced 
by the Packard Electric Company, Warren, Ohio. The 
new appliance is of the same electrical construction as 
thé former “Packard Belle” transformer but several 
improvements have been made in the design of the 
case. The former type had a brass-bolted two-piece 
case with lugs projecting from the top and two lower 
sides and these have been eliminated by making the 
heavy porcelain case in one piece. This results in a 
neater, more compact device, the only projecting parts 
being the bell-wire binding posts and two small slotted 
flanges on the base to receive the screws by which the 
transformer is secured in place. 

The electrical element is inserted in the case 
through an opening in the base and then completely 
covered with a fine grade of sealing compound, thus 
forming the unit into practically one solid piece. The 
leads are marked in raised letters on, the adjacent 
porcelain, thus insuring against any possible mistake 
in making connections. 

The new transformer is so made that a dead short 
circuit on the secondary or bell side for an indefinite 
length of time will pull less than 15 watts from the 
110-volt service wires. The cases are finished in blue 
with a high glaze which renders the unit attractive to 
the eye and assists materially in making sales. 
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1917 DEVELOPMENTS OF THE CUTLER- 
HAMMER MANUFACTURING COMPANY. 


Many New and Improved Devices Brought Out in 
Switches, Controllers, Magnetic, Heating and 
Battery-Charging Equipment. 


During the year 1917 the various departments of 
The Cutler-Hammer Manufacturing Company, Mil- 
waukee, Wis., have developed numerous new products 
and appliances, some of which are mentioned in the 
following. 


SWITCHES AND WIRING SPECIALTIES. 


In the Switch and Specialty Department some of 
the principal new devices are: 

The six-ampere pull switch, which is made in ceil- 
ing, fixture and pendent types. 

Single and duplex flush receptacles, the duplex type 
being of the same size to fit the outlet box originally 
occupied by the single receptacle. This device, there- 
fore, furnishes two outlets for the space formerly re- 
quired for one. 

New cord connectors and motor attachment plugs 
have been developed to the standard adopted by six 
leading manufacturers who make standard attaching 
devices interchangeable. 

To this same line have also been added surface 
receptacles and porcelain current taps with standard 
parallel blades. 

The C-H 7050 switch for cord attachment is prob- 
ably the most widely known device of the specialty 
line, since this switch has been nationally advertised 
and put up in colored display cartons. This switch is 
for use with electric irons, toasters, and other portable 
or table appliances. The switch is very easily attached 
to the cord. 

A new remote-control switch for lighting service, 
made in single, double, and triple-pole types, has also 
been added. In the manufacture of this switch the 
standard cold-rolled fingers with copper contacts, 
which are used in the rugged C-H drum-type motor 
controllers, are employed. 


CONTROLLERS AND CONTROL DEVICES. 


In the Controller Department there have been many 
additional developments, reference to a few of which 
may be made as follows: 

A phase-failure and phase-reversal protective de- 
vice is one of the new relays for providing protection 
to alternating-current motors against phase failure, 
phase reversal, and drop in supply voltage. 

A new double-pole pressure regulator. has been 
standardized, which may be used for the direct start- 
ing and stopping of small direct-current and alternat- 
ing-current motors used for pump and compressor 
drive. 

In the line of machine-tool controllers three auto- 
matic classes have been developed which are referred 
to as “plain starting,” “speed setting” and “speed reg- 
ulating.” 

Plain starting controllers are for use with ma- 
chines driven by constant-speed motors on which the 
necessary speeds are obtained by speed-changing gears. 
Starting, stopping and (if desired) reversing of the 
motor are accomplished automatically. 

Speed-setting controllers provide means for auto- 
matically starting the motor, and the field rheostat, 
which is a part of this controller, is used to provide 
various running speeds. The field rheostat can be ad- 
justed to give the speeds required for different jobs. 
Regardless of the number of stops made, the motor 
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(adjustable-speed type) will always be automatically 
brought up to the speed for which the field rheostat is 
set until further adjustment is made. These con- 
trollers are particularly suitable where speed changes 
are not made frequently and where it is desirable to 
set a speed for a given piece of work, such as boring 
mills, milling machines, etc. 

Speed-regulating controllers give the operator com- 
plete, accurate and easy control of the starting, stop- 
ping, speed regulation and reversing from one point. 
The automatic panel is usually mounted up out of the 
wav and a control handwheel placed conveniently for 
the operator to make frequent speed changes, with ac- 
curate and ready control. Controllers of this type re- 
lieve the workman of all extra responsibilities, allow- 
ing him to concentrate on the work for which he is 
employed. 

The simple Cutler-Hammer magnetic lockout 
switches are used for the automatic acceleration of all 
C-H machine-tool controllers. These switches elimi- 
nate the use of all interlocking contacts and circuits, 
series relays, protective resistance, etc., making an ex- 
tremely simple and rugged construction. These con- 
trollers all provide graduated dynamic braking and 
have positive no-voltage release. 

A new direct-current controller for providing a 
speed range of 3 to 1 and which may be operated by 
handle or sprocket wheel is one of the newer con- 
trollers put into standard service. By means of the 
sprocket-chain drive the control can be located at a 
convenient point as, for instance, on the apron of the 
lathe. 

A planer controller has also been developed and 
put in considerable use, particularly in some of the 
large munition plants. | 

New semi-automatic motor starters of the inclosed 
type have been developed, one designed for use with 
direct-current motors of the usual voltages up to 500, 
and the other for use with alternating-current motors 
of the squirrel-cage and slip-ring polyphase types. 
These starters are intended for use with motors em- 
ployed for such service that manual control of start- 
ing and stopping is satisfactory but where it is de- 
sirable that the rate of acceleration be independent of 
the operator. 

The starting movement of these semi-automatic 
controllers is of the multiple-contact type and is oper- 
ated by means of a handle or lever outside of the in- 
closing case. To start the motor the lever is raised to 
the “up” position and held there. In this position the 
Starting resistance is in series with the motor. When 
the handle is released the starting resistance is cut out 
of the circuit by the gravity-actuated accelerating 
movement which is under the control of an air dash- 
pot. The time of acceleration may be varied bv chang- 
ing the adjustment of the air inlet of this dashpot. 

New inclosed drum-type controllers of the manu- 
ally operated types for the starting and speed regula- 
ton of single-phase and polyphase motors have been 

standardized. The contact fingers of these controllers 
are SO mounted that they may be removed entirely by 
‘WIN Ging out the arc shield and removing two bolts. 
f the smaller types of motor starters the new No. 
HS 1s of the completely inclosed type. This safety 
PS is for use with squirrel-cage motors and pro- 
ge a low-voltage and overload protection. The op- 
te Img handle is outside the inclosing case so that the 
vorkman need not come in contact, by any chance, 
With live parts of the electrical circuit. To inspect or 
CFW the fuses which are located in the upper por- 
ON. Of the case, a small sliding panel is lowered which 
'S SO interlocked that it cuts the circuit and the oper- 
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ating handle cannot be moved to the “on” position 
when this panel is lowered. 

New brakes for both direct-current and alternat- 
ing-current service have been developed. The former 
brake is of the motor-operated shoe type made in six 
standard sizes up to 250 horsepower. The alternating- 
current brake is similar but is operated by a high- 
torque squirrel-cage motor. These brakes are par- 
ticularly adapted for severe duty. 

To the theater-dimmer line a new portable dimmer 
has been added, and the use of the double-set stand- 
ard plate extended. This two-sided dimmer plate is 
practically the same as two separate dimmer plates, 
and reduces the amount of space required by about 
one-half, 


MAGNETIC CLUTCHES AND LIFTING MAGNETS. 


C-H magnetic clutches have been made in more 
sizes during the past year, smaller as well as larger 
ones having been added to the line. The largest mag- 
netic clutch, which has a diameter of 78 inches with 
a capacity of 2200 horsepower at 100 revolutions per 
minute, is installed on a rubber mill drive of the Good- 
year Rubber Company, Akron, Ohio. 

In the rubber mills the C-H magnetic separator has 
also been put to work removing small pieces of steel 
wire which wear off the buffing wheels used in finish- 
ing the rubber tires. These little pieces become mixed 
with the rubber and if not removed prevent the use 
of this rubber again. 

The use of lifting magnets has again been*extended’ 
to underwater service. Early in the year a Cargo of 
pig iron worth about $10,000 sank in the Tennessee 
River. A Cutler-Hammer magnet of the standard tvpe 
was used and 95 per cent of the cargo recovered. 


ELECTRIC HEATING DEVICES. 


A new electric soldering iron has been added to the 
industrial heating line which has the electric soldering 
unit hermetically sealed inside the body of the iron. 
This is done to prevent moisture, heated solder, or 
flux from penetrating and coming in contact with the 
heater wire. The copper tip of the C-H soldering 
iron is secured to the body over a threaded extension 
of the iron body itself. The heat thus passes the body 
into the core extension and then into the working tip. 

The use of electric linotype pots has been extended, 
this being particularly brought about by the economy 
of electrically heated pots, as well as by the restric- 
tions of the health departments in some cities in elimi- 
nating the use of gas-heated type pots. 

The C-H space heater, which is a steel-jacketed 
unit and looks like a two-foot rule, has been put to 
many new uses besides that of crane-cab heating dur- 
ing the past year. It has been installed in theater | 
ticket booths, watch and signal towers, turntable cabs, 
etc. 

A new electric portable radiator, and a hot plate 
have been added to the domestic line. 


BATTERY-CHARGING EQUIPMENT. 


Battery-charging equipments for electric industrial 
vehicles and electric industrial trucks have been ex- 
tended to include constant-potential boards as well as 
constant-current panels. 

For the charging of miners’ electric lamps new 
unit-tvpe charging racks have been developed which 
provide an easily augmented control for taking care 
of few or many storage-battery lamps. 

The C-H magnetic shift has been in successful 
operation during the year. the equipment on the 
Premier car being particularly noteworthy. 
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Trade Activities 
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Larger Quarters By Manufacturers Being Opened—Cal- 
endars and Catalogs Being Distributed—Other Activities 


Universal Motor Company, Oshkosh, Wis., is sending 
out an attractive calendar for 1918. The harmonious col- 
ors of tan and brown are effectively combined in the color 
scheme, which combination is also carried out in the oval 
water scene. Two types of Universal machines are illus- 
trated—a marine motor and a generating set. 


The Esterline Company, Indianapolis, Ind., announces 
the appointment of J. S. Pandiani, via Mario Pagano 27, 
Milano, Italy, as its trade representative in that country. 
Uatil recently Mr. Pandiant was manager of the meter and 
supply department of the Italian Westinghouse Company, 
and in the tuture will give his attention to the sale of Es- 
terline instruments and permanent magnets throughout 
Italy. 


Rutenber Electric Company, Marion, Ind., has dis- 
tributed the third edition or its new catalog of electric 
cooking and heating appliances. It is a 28-page book. 
Some ten models of electric ranges, as well as several hot 
plates, portable ovens, toasters, grills, radiators and flat- 
irons are described and illustrated. The details of con- 
struction and operation of Rutenber ranges are explained 
in much detail. 


Youngstown Sheet & Tube Company, Youngstown, 
Ohio, ig sending out a unique 1918 calendar. For the pur- 
pose of reducing the consumption of paper stock, along 
the lines of conservation of material, this calendar has 
been printed on six sheets, instead of twelve. At the end 
of each month the sheets may simply be turned back and 
when the sixth month has expired, the calendar can be re- 
versed. The illustrations heading each month, showing 
operations in handling steel, etc., are effectively repro- 
duced in natural colors, giving a very realistic touch. 


Sorgel Electric Company, 138 West Water Street, 
Milwaukee, Wis., which deals in electrical machinery, re- 
pairs and supplies, buying, selling, exchanging, renting 
and repairing motors and generators, in addition thereto 
operates an up-to-date repair shop, where it is equipped 
to rewind or make any other repairs to any make, size or 
type of electrical machinery. The company carries a 
complete stock of such supplies and repairs as are re- 
quired in the maintenance of repairing of motors and gen- 
erators. 


Bates Expanded Steel Truss Company, 208 South La 
Salle street, Chicago, has issued a valuable and useful 1918 
edition of “Bates Steel Pole Treatise.” This treatise is 
presented as a veritable encyclopedia of modern steel pole 
art and is replete with various valuable data and simple 
formula. Descriptive illustrations and diagrams are given 
on the manufacture of the company’s one-piece steel poles 
and accessorics, together with capacities, installations, 
pole fixtures and fittings, tests, adaptability, prices, wire 
data, etc. Several pages list names and addresses of users 
of Bates’ steel poles, which lists include names in prac- 
tically every state in the Union, besides users in Brazil, 
Canada, Cuba, France, Hawaiian Islands, India, Italy, 
South Africa, South America and Sweden. 


The Electric Furnace Company, Alliance, Ohio. is dis- 
tributing an attractive bulletin on its Baily automatic elec- 
tric furnaces for the heat treatment of high explosive and 
shrapnel shells. This bulletin shows several good illustra- 
tions, with descriptions of modifications that have been 
made to adapt automatic electric furnaces for shell work, 
and it is claimed they represent the highest development 
for rapid and exact practice in the work. The company 
also builds the Automatic control type continuous furnace 
for heat-treating steel castings and forgings, the Car type 
for annealing aluminum, brass, copper and stecl, the Con- 
tinuous and Hearth type for carbonizing, the Pit furnace 
for melting copper and precious metals and for soaking 
ingots, the Pusher type continuous furnace for heating and 
annealing aluminum, brass, copper and steel, and the Tilt- 
ing furnace, hearth type, for melting aluminum, brass, 
bronze, copper and soft metals. 


De La Vergne Machine Company, with principal ottice 
and works at 1219 East 138th Street, New York City, is 
sending out an attractive 1918 calendar for factory, shop 
or ottice use, showing 17 fine illustrations of De La Vergne 
products. Under each illustration a brief description of 
the machinery shown is given, also the name and location 
of plant where installed. 


Paul Stewart & Company, Cincinnati, O., dealers in 
electrical and steam machinery, call attention to an engine 
and direct-current generator unit which is offered for im- 
mediate shipment. It comprises a General Electric 800- 
kilowatt direct-current engine type generator, 250-270-volt, 
direct-connected to an American-Wheclock, horizontal, 
cross-compound condensing engine, with 18 and 48 by 48 
inch cylinders; all complete with switchboard, air pump, 
and jet condenser. 


The Vilter Manufacturing Company, with main ofhce 
and works at Milwaukee, Wis., and sales offices in the 
principal cities of the United States, is sending out a cata- 
log on its Corliss steam engines and refrigerating ma- 
chinery. This catalog shows some clearly detined illustra- 
tions, with brief and comprehensive descriptions of ma- 
chinery and accessories and tables on operation of same. 
A separate bulletin, No. 25, which the company is also dis- 
tributing, deals with improved medium-speed poppet valve 
engines for refrigerating machines and general power 
purposes. The illustrations in this are more fully de- 
scribed. 


The Gray Electric Company, Springfield, Ohio, re- 
cently moved to new quarters at 36 North Fountain Ave- 
nue, in which there is ample floor space for the larger 
stock of electrical supplies being carried. This company 
makes a specialty of the Ruralite farm-lighting unit, which 
it manufactures. This consists of a switchboard and gen: 
erator unit of different capacities, ranging from % to 2 
kilowatts, built for belt connection to a gasoline engine. 
Besides being sold locally by the company in Springticeld, 
these units are widely sold through dealers. During 1917 
about 1200 were sold. 


Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa., has just issucd a number ot new 
leaflets, illustrating and describing new lines added to its 
extensive list of manufactures. A supplemental page, No. 
3, to catalog 7-A, shows its CI Luxsolite fixtures in the 
different types. Tables are also given for use of these 
fixtures with or without auto-transformers and with or 
without sockets. Prices for each fixture complete are 
listed. Leaflet L-2000 illustrates and describes Westing- 
house 10-kilowatt direct-current turbine-generator, giving 
specification. Leaflet L. 3555-A deals with Westinghouse 
self-contained vertical shaft alternating-current genera- 
tois, with descriptions, diagrams and several illustrations 
of installations. Leaflet 3910 shows various types of 
Westinghouse motor equipment for textile service, with 
brief descriptions. Leaflet 3986 touches on the present 
important and vital question of boiler-room economies 
and tells of the efficiency, capacity and flexibility of the 
Westinghouse underfeed stokers. Diagrams of test per- 
formances are given. A bulletin dated November, 1917, 
containing railway engineering data, gives descriptions 
and diagrams on sclection and application of car equip- 
ments, embodying reversing, electric braking, protection, 
etc. Along with this is a separate bulletin, entitled “Prob- 
lems Confronting the Electric Railway Industry,” with 
articles by Van Horn Ely. president of the American 
Railways Company, Calvert Townley, T. P. Gaylord and 
W. S. Rugg, who are assistant to president, acting vice- 
president and manager of railway department, respective- 
ly, of the Westinghouse company, and W. G. Brooks, of 
the Chicago district office. This bulletin is reprint No. 65 
from The Electric Journal and is dated October, 1917. It 
contains much valuable information on the subjects it 
deals with. 


January 12, 1918. 


The William A. Carroa Electric Company, a Missouri 
corporation, has been qualitied to do business in Indiana, 
in the installation of electrical apparatus. C. E. Crowley, of 
East Chicago, Ind., is named as agent for the company. 


Harvey Hubbell, Inc., Bridgeport, Conn., in bulletin 
No. 16-2, illustrates and describes its new toggle snap 
switches of the surface type. ‘This is a very neat and 
conveniently operated switch, made in both single-pole 
and three-way types. 


American Lighting Company, originator and manu- 
facturer of the Davis system of Hood-light projectors for 
industrial, railroad and miscellaneous flood-lighting serv- 
ice, has removed from 1422 West Randolph street to the 
corner of Polk and Sibley streets, Chicago, Ill. 


Play-O-Lite Company, Inc., Buffalo, N. Y.. has pre- 
pared a folder illustrating and describing its Play-O-Lite 
piano lamp. This is a very compact and quickly applied 
device that will nt any make of upright or player piano. It is 
finished in both standard wood and metal finishes. 


The Trumbull Electric Manufacturing Company, 
Plainville, Conn., is distributing circular No. 23 on its 
Circle T type “C? switches, of which the entire line is 
shown in its catalog No. 11. These are made in ratings 
30 to 200 amperes, fused and unfused, all styles, 250-600 
volt direct current and 250-500 volt alternating current. 


Driver-Harris Company, Harrison, N. J., manufacturer 
of wire, has distributed a bonus fund of $16,000 among its 
employees. Those employed at the plant for six months 
have received five per cent, and six per cent was given to 
those employed for a year, the rate continuing until a 
maximum of $250 was reached. In addition to the bonus 
each employee associated with the company for the last 
six months was given a life insurance policy for $500. 


Harvey Hubbell, Inc., Bridgeport, Conn., has sent out 
leaflets describing the Hubbell quick-catch sockets. These are 
made in the key, keyless and pull types, both for fixtures, 
pendent and other uses. The ieatlet illustrates the details of 
construction of these different types and also shows a few 
of the combinations, which can readily be made by inter- 
changing the shells with various caps and bases. 


Benjamin Company Holds Sales Conference.—The an- 
nual sales conference, Central Division, of the Benjamin 
Electric Manufacturing Company, Chicago, Ill., was held 
from December 27, 1917 to January 2, 1918, inclusive. The 
sessions were formal, and the Benjamin material was con- 
sidered by groups; sales policies and methods were out- 
lined and decided upon for the year 1918. W. D. Stcele, 
vice-president, addressed the conference on*the subject of 
the future of the Benjamin Company, and R. B. Benjamin, 
president, gave a very interesting talk on new devices on 
which he is working, and which the Benjamin Company 
expects to announce to the trade in the near future. 


Rauch & Lang Company, Cleveland, Ohio, recently 
received an order for 46 electrics for shipment to Norway, 
through a Norwegian automobile agent. It is stated that 
no stipulation as to delivery was made, but that the pur- 
chaser will be glad to get the cars at any time and in any 
quantity. Rauch & Lang Company has agreed to have 
the entire order at the docks ready for transportation to 
Norway as rapidly as the cars can be produced. W. G. 
Pancoast, manager for the company’s Chicago business 
and for the Owen Magnetic car agency, reports a splendid 
business recently, stating that all the cars he sold were 
not ordered as Christmas gifts either, but that women 
have come to regard the electric as a domestic necessity. 


Link-Belt Company’s illustrated book, No. 299, deals 
specially with Link-Belt silent-chain transmission in rub- 
ber mills. The severe conditions imposed on the drive be- 
tween the motor and the machine in such mills have di- 
rected the attention of engineers to this part of the equip- 
ment as a means of maintaining efficiency. Among the 
claims set forth favorable to this company’s silent chain 
drive are flexibility, positiveness and durability. In high- 
speed rubber mill machines which are subject to severe 
Shocks and over-loads, the flexibility of the silent chain 
drive is sufficient to cushion the shocks and absorb the 
Overload. These phases of adaptability and durability 
make for efficiency and economy. The rubber-mill ma- 
chinery comprises cookers, calenders, washers, presses and 
trimmers. ttention is also called to the adaptability of 

ink-Belt silent-chain transmission in cement plants, paper 
mills, grain elevators and textile mills. The book contains 
numerous illustrations showing this form of silent chain 

rive in plants of the classes mentioned. They are all in- 
Structive as portraying the many types of installations in 
which this kind of transmission figures. 
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Spencer Turbine Cleaner Company, Hartford, Conn., 
has been awarded a contract for the installation of a 
vacuum cleaner system, consisting of a central plant in 
the basement, with piping extensions to several hundred 
stations, in the Hotel Commonwealth, New York, which is 
to be one of the largest hotels in the world. 


National Engineering & Equipment Company, L. C. 
Smith Building, Seattle, Wash., has been awarded a con- 


tract for constructing three electric ovens for the Ameri- 


can Nitrogen Products Company at La Grande, Wash., to 
cost about $5000. 


The United States Graphite Company, with general 
offices and factory at Saginaw, Mich., mines in Sonora, 
Mexico, and branch offices in the principal citics of the 
United States and in London, England, Berlin and Fuerth, 
Germany, is sending out a booklet, which in simplitied 
form gives convincing evidence of the universal success of 
its Mexican boiler graphite as a remedy for scale in boil- 
ers. The purpose of its lubricating graphite and Mexican 
graphite cup grease are also described. Numerous letters 
from users in almost every state in the Union are printed 
in the booklet and all praise the company’s product, tell- 
ing of their success with same. 


The De Vry Corporation, 117 North Fifth Avenue, 
Chicago, IJl, is mailing a well illustrated catalog on its 
De Vry portable projector and accessories, as applied to 
sales and advertising, education, entertainment and the 
nome. The educational scope of motion pictures, which 
is unquestioned, is made possible with the use of these 
projectors in schools, Sunday schools, churches, colleges, 
universities, theaters, etc., and is a great assistant in 
medical work in illustrating latest achievements in surgery 
and therapeutics. The machine is simple to operate, port- 
able, weighing 20 pounds and has a capacity up to 1000 
feet regulation size reels and film, making possible an 
unlimited supply of subjects for every purpose—educa- 
tional, entertainment, industrial or the home. About 50 
names and addresses as some of the users of De Vry 
projectors are listed, including the General Electric Com- 
pany, B. F. Goodrich Tire & Rubber Company, Good- 
year Tire & Rubber Company, National Lamp Works, 
Western Electric Company, Westinghouse Electric & 
Manufacturing Company, and many others. 


Inland Electric Company, 14 North Franklin street, 
Chicago, is distributing an illustrated circular from its 
Steclite Department, to the electrical jobbing trade on 
Steelite extension fixtures. An actual reproduction of a 
double-page advertisement on this unit tells of the mis- 
sion of the Stcelite extension fixtures. They replace dan- 
gerous extension light cords, save cost of constant repairs, 
reduce fire risks, as one fire prevented will save enough 
moncy to equip a dozen plants, and they prevent injuries 
to men. They are safe and wearproof, requiring no re- 
newals, and tying, twisting, meshing and kinking will not 
tangle them. The sevcrest test will not crush them. These 
fixtures are National Electrical Code Standards and are 
fully approved by the National Board of Fire Underwrit- 
ers. To prove their merits the company will send, on 
request, a complete unit for a 30-day free trial test. The 
object is to supply the user through wholesalers and local 
dealers, and the aim is to direct the trade to local supply 
dealers. Descriptive circulars, price lists and discount 
sheets will be furnished by the company upon request. 


Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa., in a catalog of industrial apparatus, 
just issued, No. 8-E, has grouped all of the industrial clec- 
tric heating apparatus which it manufactures. The line in- 
cludes steel-clad heaters for many industrial processes, 
immersion-type water heaters, stoves of various forms, 
chocolate warmers, tailors’ irons and electric-oven heaters 
for use in enameling. Data are given for the calculation of 
the proper amount of heating to provide for water and for 
the heating of buildings. Several pages are devoted to the 
subject of electrically heated ovens, covering the design 
and construction of the ovens themsclves, a discussion of 
the various types and their uses, and the cfficiencies in 
operation which can be secured. Westinghouse electrical 
heaters, which are of the ribbon type, are described, and 
also the company’s system of thermostatic control. A 
considerable number of circuit diagrams are given, show- 
ing various methods of applying these control devices. 
Enclosed with the catalog is a data blank showing the in- 
formation which should be furnished bv any user of elec- 
trically heated ovens in order to enable the company to 
arrive at the proper number and type of heaters for his 
service. This catalog is a valuable addition to the library 
of any man whose work includes the application of heat at 
moderate temperatures for industrial, purposes. 
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Lates roved Fittings 
test Approved Fitting 
HtHttCtK ti aana 
Heaters, Air.— Westinghouse Elec- : “Bryant” or “Perkins.” 
tric & Manufacturing Company, East Double-pole snap switches com- 


Pittsburgh, Pa. 
“Westinghouse.” Type D, non-lu- 
minous, 1000-3000 watts, 100-250 volts. 
Listed December 2, 1917. 


Heaters—Pressing Irons.. W esting- 
house Electric & Manufacturing Com- 
pany, East Pittsburgh, Pa. 

“Westinghouse Cinderella.” 100-250 
volts, 550 watts, 6% pounds. 


Laundry iron. Type F. 100-125 
volts, 250 watts, 3 pounds. f 
Laundry iron. Type E. 100-250 


volts, 550 watts, 6 pounds; 635 watts, 
8 pounds. 
Listed December 1, 1917. 


Receptacles, Medium-Base.— Pass & 
Seymour, Inc., Solvay, (Syracuse), 
N. Y. 

“P, & S.” porcelain shell. Keyless, 
catalog No. 4035. 

Listed November 20, 1917. 


Socket Linings. — The Pairpoint 
Corporation, New Bedford, Mass. 

“Diamond P.” Linings for sockets 
and receptacles. 

Listed November 6, 1917. 


Sockets, Medium-Base.— Arrow 
Electric Company, Hartford, Conn. 

“Arrow E” metal shell. 

Pull, catalog Nos. D-4, D-5, D-6, 
D-8, D-12 (4502), E-1 to E-18 inclu- 
sive, FD-207 (8512), FD-209 (8530), 
FD-211 (8531), FD-217 (8503), FE- 
201 to FE-218 inclusive, FI-201 to 
FI-218 inclusive, FJ-201 to FJ-218 in- 
clusive, I-1 to I-18 inclusive, J-1 to 
J-18 inclusive. Electrolier, catalog 
Nos. EE-801 to EE-816 inclusive, EI- 
801 to EJ-816 inclusive, EJ-901 to EJ- 
816 inclusive. 

Push-button, 660 watts, 250 volts. 
Electrolier, catalog Nos. CD-801 to 
CD-816 inclusive, CF-801 to CF-816 
inclusive. 

Also above types with shadeholders 
attached, also above types with lamp 
grip. 

isted November 15, 1917. 


Sockets, Medium-Base.— Bryant 
Electric Company, Bridgeport, Conn. 

“Bryant” or “Perkins” metal shell. 

Pull, electrolier, catalog No. 4121 
when installed with casing. 

Listed October 22, 1917. 


Sockets, Medium-Base.—G eneral 
Electric Company, Schenectady, N. Y. 

“G. E.” metal shell. 

Pull, catalog Nos. GE946, GE948-51 
inclusive. 


Listed October 15, 1917. 


Sockets, Mogul-Base.— Arrow Elec- 
tric Company, Hartford, Conn. 

“Arrow E” metal shell. 

Keyless, 1500 watts, 600 volts, cata- 
log Nos. 5000-01. 

Also above types with shadeholders 
attached. 

Porcelain shell. 

Keyless, 1500 watts, 600 volts. cata- 
log Nos. MA-380 (5064). MB-303 
(5045), MB-304 (5046), MB-353 (5098), 


The electrical fittings listed and 
described in this department have 
been approved by. the Under- 
writers’ Laboratories, Incorporat- 


ed, after examination and tests 
conducted under standards of the 
National Electrical Code as rec- 
ommended by the National Fire 
Protection Association. 


MB-354 (5099), MB-363 (5100), MB- 
380 (5050), MB-403 (5055), MB-404 
(5056), MB-463 (5057), ME-303, ME- 
304, ME-380, ME-403, ME-404, ME- 
463. 

Weatherproof, porcelain shef. 

Keyless, 1500 watts, 600 volts, cata- 
log Nos. MC-303 (5049), MC-304 
(5123), M.C-380 (5125), MC-403 (5127), 
MC-404 (5129), MC-463 (5131), MD- 
303 (5078), MD-304 (5079), MD-380 
(5083). 

Also above types with lamp grip. 

Listed November 20, 1917. 


Switches, Inclosed—Detroit Fuse 
& Manufacturing Company, Detroit, 
Mich. 

“Square D.” Two-pole knife switch- 
es and cutout bases for standard plug 
or cartridge inclosed fuses. Inclosed 
in metal case and designed for manual 
operation without opening cases, 

0-200 amperes, all standard voltages. 
Catalog Nos. 52,242-43, 52,251, 52.342- 
43, 52,351, 56,211, 56,311, 56,411, 56,251, 
56,351, 56,451. 

Listed October 24, 1917. 


P 


Switches, Inclosed.—Globe Electric 
Works, 1959 Mission Street, San Fran- 
cisco, Cal. 

A standard fused switch mounted 
in a sheet-metal cutout box and pro- 
vided with a handle for manual oper- 
ation without opening case. 

Listed October 26, 1917. 


Switches, Inclosed.—The Trumbull 
Electric Manufacturing Company, 
Plainville, Conn. 

Two, three and four-pole knife 
switches and cutout bases for stand- 
ard plug and cartridge fuses, inclosed 
in metal cases and designed for man- 
ual operation without opening cases. 

“Circle T,” 30 and 60 amperes, 250 
and 500 volts, alternating current, cat- 
alog Nos. 13,600-09 inclusive. 

Listed October 8, 1917. 


Switches, Inclosed. — Wadsworth 
Electric Manufacturing Company, 405 
Madison Avenue, Covington, Ky. 

Standard two or three-pole knife 
switch and standard cutout base in- 
closed in metal case and designed for 
manual operation without opening 
case. No “live” parts exposed in in- 
specting or changing fuses. 

“Compro.” 0-30 amperes, 125-250 
volts, catalog No. 2449, 

Listed November 9, 1917. 


Switches and Fuses, Combination 
Snap.—The Bryant Electric Company, 
Bridgeport, Conn. 


bined with cartridge-type fuse bases. 
10 amperes, 250 volts, catalog Nos. 
2684-89 inclusive. 

Listed October 22, 1917. 


Switches, Pendent.—Bryant Elec- 
tric Company, Bridgeport, Conn. 
“Bryant” or “Perkins.” Single-pole. 
Push, catalog Nos. 2572-M, 2572-N, 
2592-M, 2592-N. 
Listed October 22, 1917. 


Switches, Pendent.— The Arrow 
Electric Company, Hartford, Conn. 

Adaptations of standard “Arrow E” 
pull-socket mechanisms, 

“Arrow E.” Single-pole, 1 ampere, 
250 volts, 3 amperes, 125 volts, cata- 
log Nos. FK-218, FL-218, FM-218, 
FN-217, FN-218, FO-217, FO-218, 
FP-217, FP-218, K-18, L-18, M-18, 
N-17, N-18, O-17, O-18, P-17, P-18. 

Also above types with extension at- 
tachment. 

Listed November 30, 1917. 


Switches, Push and Rotary Flush.— 
The Arrow Electric Company, Hart- 
ford, Conn. 

“Arrow E.” 

Two-circuit, catalog Nos. 6256B, 
6256C, 6256D, 6528-30 inclusive. 

Three-circuit, catalog Nos. 6257G, 
6525-27 inclusive. 

Duplex switches, combination of 
two single-pole, catalog No. 6516; 
combination of one single-pole and 
one two-circuit, catalog Nos. 6517-20 
inclusive, 6540. 

Also above switches in lock type. 

ge adapter, eatalog No. 


Listed November 24, 1917. 


Switches, Surface.—General Electric 
Company, Schenectady, N. Y. 

“G. E.” Single-pole, catalog No. 
198,632. 


Listed October 29, 1917. 


Transformers, Bell-Ringing.— West- 
ern Electric Company, Inc., 195 Broad- 
way, New York, N. Y. 

Air-cooled transformers designed 
to supply current at following volt- 
ages; for use only in ringing bells or 
for similar signaling work, when pri- 
mary wiring is installed in accordance 


= with Class C rules, National Electrical 


Code. 

60 cycles. Primary 110 volts; sec- 
ondary 6, 8, 14 volts, “Western Elec- 
tric No. 1.” 

Listed October 29, 1917. 


Tubing, Flexible—Short Electric 
Manufacturing Corporation, Penn 
Yan, N. Y. 


Marking. —Red thread running lon- 
gitudinally. 
Listed October 23, 1917. 


Tubing, Flexible, Fasteners. —W. P. 
Hyatt Electtc Works, 2806 Thirty- 
fifth Street, Sacramento, Cal. 

“Perfection.” For securing flexible 
tubing in outlets. 

Listed October 26> 1917. 


January 12, 1918. 
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Men in Service 


Commonwealth-Fdison’s Service Club—B. J. Arnold Pro- 
moted—C. R. Underhill Promoted—Ilg Electric's Work 


„A. W. K. BILLINGs, consulting en- 
gineer, who was located at Hotel Mar- 
garet, 97 Columbia Heights, Brooklyn, 
N. Y., is now lieutenant-commander in 
foreign service and may be addressed 
in care Commander U., S. Naval Avia- 
tion Forces, Paris, France. 


W. R. THo{mprson, formerly captain 
of the 109th Regiment of Engineers, 
stationed at Camp Cody, Deming, N. M., 
has been made major in the same regi- 
ment. In civil tife Major Thompson 
was manager of engineering and con- 
struction for H. M. Byllesby & Com- 
pany, and won recognition for valuable 
work in construction and engineering 
performed at and near Camp Cody. 


Roperr B. Owens, secretary of the 
Franklin Institute of Philadelphia, and 
widely known in electrical engineering 
circles, who was commissioned a cap- 
tain in the United States Signal Corps 
a few months ago, has been promoted 
to the rank of major, and is now with 
General Pershing at the front. 


Eleven Jovians, members of the Jovian 
Electric League of Kansas City, are now 
in the service of their country, and on 
December 21, a service flag with 11 
stars, was presented to the League by 
E. L. Foutch, of the B-R Electric Com- 
pany. This was the regular December 
meeting, attended by 60 members and 
visitors; the chief speaker was Capt. 
R. W. Simmie, M. C., now recruiting 
cficer for British forces in Kansas City, 
who told of experiences at the front in 
Europe. Among the guests present were 
Major Norton and Lieutenant Robinson 
of the Engineers’ Corps, Fort Leaven- 
worth. 


CoM MONWEALT Enison COMPANY, 
Chicago, Ill., through its Advisory Com- 
mittee, has formed a special committee 
that will organize an Edison Soldiers’ 
and Sailors’ Club for the purpose of 
lending comfort and cheer to its boys in 
the service of their country. The chair- 
man of the new committee is E. W. 
Lloyd, general contract agent, and the 
members are W. L. Abbott, chief op- 
erating engineer, and R. F. Schuchardt, 
electrical engineer. This club proposes 
to send to the men such articles of 
clothing, food and camp luxuries‘as are 
not afforded by the Government Com- 
missary Department and also to main- 
tain regular means of communication 
between the men and the individuals in 
the company. Plans are being con- 
sidered that will probably include the 
organization of one committee in each 
department and sub-department of the 
company to collect from employes of 
that department small semi-monthly 
dues which will probably not exceed 25 
cents a month. This club, after it has 
been formed, will co-operate with 
Electra, C. E. Section of the N. E. L. 
A., and various other organizations 
throughout the company which have 
been doing work of this kind. 


ROLL OF HONOR. 


The electrical industry, perhaps 
to a greater extent than any other 
industry, has answered the call 
of the Nation for Men. As this 
is a war of engineers, naturally 
the technically trained men in the 
electrical industry have been in 
great demand and they have re- 
sponded with splendid patriotism. 
Many of the large utility and 
industrial corporations have as- 
signed men for Government serv- 
ice aside from those who have 
voluntarily entered or been called 
for serice. 

THe ELECTRICAL 


Review will 


welcome news concerning men 
who have entered the service or 
who are engaged in any patriotic 
duties. 


Bion J. ARNOLD, the noted electrical 
engineer and traction expert, has been 
commissioned a lieutenant colonel and 
will leave soon for active service with 
General Pershing’s army in France. 


Bion J. Arnold. 


Lieut.-Col. Arnold has received special 
instructions from the chief of the 
Signal Corps and, it is understood, will 
take charge of an important undertak- 
ing in connection with the American 
aviation service at the front. Mr. 
Arnold’s reputation as an engineer in 
civil life extends not only to all parts 
of the country but even abroad, his best 
known work being in connection with 
expert studies of street railways and 
rapid-transit systems in probably over a 
score of cities. Since its creation in 
1907, he has been chairman and chief 
engineer of the Board of Supervising 
Engineers, Chicago Traction.. He is 
head of The Arnold Company, Chicago, 
one of the largest engineering and con- 
structing firms in the country, which 
has had an extensive practice in the 


design and construction of extensive 
railroad shops, railroad electrification, 
power houses, and other engineering 
works. He is a past president of the 
American Institute of Electrical En- 
gineers, and of the Western Society of 
Engineers. It is not so generally known 
that Lieut.-Col. Arnold has been keenly 
interested in aviation for some 25 years. 
He was associated with the late Octave 
Chanute, one of the pioneers in the 
studies of aerial flight and himself a 
noted engineer. For many years the 
Arnold aviation hobby has proven of 
great assistance to various aero clubs 
and now it has been found to be of na- 
tional service. 


Guy A. RICHARDSON, superintendent 
of railways for Puget Sound Traction, 
Light & Power Company, Seattle, 
Wash., is now in Philadelphia, to assist 
for a time the International Mercantile 
Corporation in solving the problems of 
transportation to and from its plant at 
that place, where many thousand men 
are employed in constructing steel 
ships for the United States. Charles A. 
Stone, of the Stone & Webster Corpor- 
ation, is president of the International 
Mercantile Corporation. 


INTERBOROUGH Rapip TRANSIT Com- 
PANY and related companies, with head- 
quarters 165 Broadway, New York 
City, has a service flag with 1260 stars, 
representing that many employees of 
the companies in active service under 
the colors of Uncle Sam. To back up 
these men in service employees sub- 
scribed $4,000,000 for the second Liberty 
Loan, Exactly 7769 employees volun- 
tarily subscribed $733,200 for bonds. 
The Interborough’s contribution to the 
Red Cross amounted to $14,961. 


CHARLES R. UNDERHILL, chief electri- 
cal engineer for the Acme Wire Com- 
pany, New Haven, Conn., which manu- 
factures field coils, solenoids, electro 
magnets and magnet wire, has been ap- 
pointed captain of the Aviation Sec- 
tion, Signal Reserve Corps. For the 
last three years he has been giving a 
series of lectures on electrical phenom- 
ena as related to the design and con- 
struction of solenoids and magnets be- 
fore practically all of the leading uni- 
versities of the country which have a 
course in electricity and physics. His 
book on solenoids, electromagnets and 
electromagnetic windings is in its 
second edition, which has been thor- 
oughly revised. Mr. Underhill, who is 
one of the best known men in the elee- 
trical industry, hoped to enter service 
at the beginning of the war, but suf- 
fered a nervous breakdown and was 
forced to leave business for some time. 


Bric.-Gen. GeorceE H. Harries, a 
member of the H. M. Byllesby organiza- 
tion, who has been in charge of the 59th 
Depot Brigade, Camp Cody, Deming, N. 
M., has been transferred to Camp Jack- 
son, Columbia, S. C., in command of the 
186th Infantry Brigade. 
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H. H. Barter, engineer and technical 
director of the Triangle Film Corpora- 
tion plant at Culver City, Cal., has ac- 
cepted a call to one of the most respon- 
sible executive positions in the Amer- 
ican International Shipbuilding Corpor- 
ation, Philadelphia. The corporation 1s 
the active agent for the United States 
Shipping Board Emergency Fleet Cor- 
poration. 


San Dieco CoNsoLIDATED Gas & 
E.ectric Company, San Diego, Cal. 
is displaying a large service flag from 
its building on Sixth Street, containing 
51 blue stars, and more will be added 
soon. In accordance with custom, the 
company supplied San Diego’s munici- 
pal Christmas tree, employees cutting it 
in the mountains and transporting it to 
the city. 


New ENGLAND TELEPHONE & TELE- 
GRAPH COMPANY and connecting com- 
panies honor its employees in service in 
an effective manner. An honor roll 
with every man’s name in service occu- 
pies the wall facing the elevators on 
the first floor at 50 Oliver Street in 
Boston. There are 657 names upon it, 
representing men from all sections of 
the company’s territory from Maine to 
Rhode Island, The roll is so arranged 
that additional names can and will be 
placed upon it as fast as employees 
enter military service. The American, 
British and French flags adorn the top 
of the roll, as it is with these forces that 
most of its men are serving. General 
Manager Driver is now considering a 
service flag to represent all employees i in 
every section of the company’s territory 
now in service. The flag will be on the 
headquarters building, 50 Oliver Street, 
Boston. 


NORTHWESTERN ELecTRICAL Eguip- 
MENT COMPANY, with offices in Duluth 
and St, Paul, Minn. in its January 
issue of the Northwestern Buzzer lists 
the names of its employees in military 
service as follows: Robert A. Bulmer, 
9th Field Battalion, Signal Corps, Camp 
Samuel F. B. Morse, Tex.; Douglas A. 
Fell, Company C, 310th Field Signal 
Battalion, Enlisted Reserve Corps, 
Camp Custer, Battle Creek, Mich.; T. 
W. Fredericks, 25th Engineer Corps, 
Camp Devens, Ayers, Mass.; Donald 
Hough, Company B, 309th Field Signal 


Battalion, Camp Taylor, Louisville, 
Ky.; J. Johnson, Railway Engineer 
Corps; Harry P. Kanthack, electrician, 


U. S. Navy, Brooklyn, N. Y.; he Fe Mc- 
Fetridge, U. Aviation Training 
Camp, Texas State University, Austin, 
Tex.; George W. Miller, 1st lieutenant, 
Field Artillery, Camp Grant, Rockford, 
Ill.; D. R. Napier, Quartermaster’s De- 


partment, Camp Dodge, Des Moines, 
Iowa; Obert Olson, 351lst U. S. In- 
fantry; D. T.. Swift, Company L, 
136th U. S. Infantry, Camp Cody, 


Deming, N...M.+ 2%. S,. L 
lieutenant, U. S. N. 
313th Engineers, 
Moines, Iowa; : i 
2nd Jieutenant, Field Artillery, Fort 
Riley, Kans. November 21 the com- 
pany’s service flag was draped in 
black for George C. Rosness, former- 
ly a checker in the shipping department, 
who died on that date in the Brooklyn 
Navy Yard of pneumonia. He was only 
23 years old and at the beginning of the 
war had volunteered his services to the 
Navy and was accepted in the electrical 
class. He was sent to the Brooklyn 
Navy Yard for training, where he con- 
tracted pneumonia, resulting in his 
sudden death. 


allmadge, 2nd 
A., Headquarters, 
Camp Dodge, Des 
Van Bergen, 


ELECTRICAL REVIEW 


Ing ELECTRIC VENTILATING COMPANY, 
Whiting and Wells Streets, Chicago, 
through the Preparedness Day Parade 
in June, 1916, became convinced that 
in the present state of the world’s 
affairs, the United States should be 
better prepared to protect its citizens, 
both at home and abroad. Upon sound- 
ing its employees as to their sentiment 
for preparedness they were unanimous- 
ly for that movement and the showing 
and interest in the parade was so great 
that the officers of the company believe 
they have hit upon the proper solution 
of the preparedness problem—industrial 
establishments should train their men 
to protect their homes, their factories 
and their country. Every man in in- 
dustrial life would then be a trained and 
equipped soldier, ready at any moment 
to answer his country’s call. As the 
company numbered among its employees 
some old and experienced ex-officers, 
skilled in the training of troops, a bat- 
talion of infantry was organized and 
officered by the employees of the com- 
pany. The company equipped this bat- 
talion in heavy marching order, ready 
for field duty and assigned a drill period 
during working hours. Every man gets 
paid full time while drilling and every 
man drills. The first Tuesday of each 
month is close-order drill, to the accom- 
paniment of the company’s own band; 
second Tuesday, company and squad 
movements; third Tuesday, extended 
order drill; fourth Tuesday, Butt’s 
manual—the manual of the bayonet and 
combat exercises. When the weather 
does not permit outdoor drilling “Non- 
Com” school is the order of the day 
and the subject of instruction, including 
minor tactics, patrols, map reading and 
sketching, signaling, rules of land war- 
warfare and interior guard duty are 
taken up. On Saturdays instruction in 
small arm practice and rifle-range work 
is given. In summer on outdoor range 
and in winter on an indoor range. The 
Corporals of the squads are responsible 
for the conduct of their men, during 
working as well as drilling hours, and 
if a man does not report for work or 
is in trouble, his Corporal is notified, 
who then visits him, gives aid and com- 
fort, with every man in the battalion 
backing him. The result of this exper- 
iment in practical patriotism and scien- 
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tific management has been the growth of 
an esprit-de-corps such as is found in 
few organizations—public or private. 
No man ever quits and there is a long 
waiting list of men who wish to join 
this “happy family.” The output of the 
company has increased and the cost of 
production gone down, so that it is en- 
abled to give each man two weeks’ vaca- 
tion with pay each year, and pay the 
men a bonus, which this year will 
amount to not less than 16 per cent of 
his 1917 wages. And last, but not least, 
there is a trained and fully equipped 
body of loyal troops whose economic 
happiness has made them conservative 
and true, ready to do their duty. 


CRANE Company, 836 South Michigan 
Avenue, Chicago, with branch houses in 
51 principal cities in the United States 
and warehouses and representatives in 
10 cities, including a representative in 
Montreal, Quebec, has a total of 643 
men on its Roll of Honor and since No- 
vember 21 has added the following: 
From branch houses—S. A. Ressiguie 
and Newton Goodwin, Aberdeen; G. H. 
Wester, C. L. Anderson, J. Stublar and 
N. Andreen, Duluth; Percy Stone and 
Frank Stahl, Cincinnati; Charles T. 
Tenney, Oakland; James Dwyer, Phila- 
delphia; W. L. Scholz, Spokane. From 
the clerical force—John T. Pick, Harry 
Stuart, C. J. Schipplock, George R. 
Clark, Herbert J. Wulf, W. J. Holland 
and Frank Szemaitis. From the indus- 
trial force—Fred Linehart, L. O. Gus- 
tafson, Peter Wolski, Tony Asko, Gab- 
riel Fischer, Oscar Nelson, C. Karal- 
kiewicz, Anthony Kujawa, John Lezan- 
ski, John Ivaniczko and Frank Hebda. 
In its January issue of The Valve 
World pictures of the following Crane 
boys in military service are shown: 
Sergt. John H. McCann, Quartermas- 
ter’s Department; Pvt. L. C. Vanderlip, 
artillery; Pvt. Walter M. Samuels, ar- 


tillery; Pvt. Sidney Sharf, infantry: 
Pvt. Roy T. Dixon, infantry; Pvt. 
Gilbert Johnson, Navy; Ensign Rd. 


Crane Gartz, Naval Flying Corps; First 
class petty officer, W. A. Dallack, Navy; 
Pvt. John Baer, artillery; Pvt. Edw. K. 
Chapin, Marine; Pvt. F. J. Simek, ar- 
tillery. Stars are daily being added to 
the large flag flying from the third floor 
of the general offices, Crane Building, 
on South Michigan Ayenue. 
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J. H. Smith Assistant Engineer Pennsylvania Public 
Service—Van Dusen Rickert Resigns—Other Changes 


H. H. Rosen will be superintendent 
of construction for the Main Electrical 
Engineering Construction Company, 
which will locate in Lorain, Ohio, in the 
early part of this month. Mr. Rosen 
formerly was with the Lorain Service 
Company. 


H. H. Hoxie, sales manager of the 
Electric Railway Manufacturers & Sup- 
ply Company, has resigned to become 
associated with the North Coast Electric 
Supply Company at Seattle, Wash., of 
which Harry Byrne is manager. 


R. M. ALvorb, manager of the supply 
department of the General Electric 
Company at San Francisco, has been 
appointed chairman of the commercial 
section of the Pacific Coast Section of 
the National Electric Light Assoctation, 
to succeed Stanley V. Walton, resigned. 


E. L. MILt1Ken has been made gen- 
eral manager of the Houghton County 
Electric Light Company and Houghton 
County Traction Company at Hough- 
ton, Mich. Mr. Milliken formerly was 
manager of the Stone-Webster interests 
at Cape Breton, Nova Scotia. He as- 
sumed his new duties after the first of 
the year. 


Van DuseEN RICKERT severed his con- 
nections December 31 as assistant gen- 
eral manager and assistant secretary 
and treasurer of the Eastern Pennsyl- 
vania Railways Company and assistant 
general manager and secretary and 
treasurer of the Eastern Pennsylvania 
Light, Heat & Power Company, Potts- 
ville. Pa. Early in October he an- 
nounced his resignation from those posi- 
tions, but at that time arranged to 
remain with the companies until a new 
general manager had been secured. Mr. 
Rickert is widely known in the utility 
held in Pennsylvania, having been with 
the Pottsville companies for many years. 
In 1910-1911 he was secretary-treasurer 
of the Pennsylvania Electric Association 
and three years later was president of 
that association. 


Jonn Hayes SMITH, consulting en- 
gineer of Milwaukee, has closed his 
office to accept a position as assistant 
engineer to the Public Service Commis- 
sion of Pennsylvania. Mr. Smith is a 
graduate of Cornell University, and as- 
sociated himself with the Westinghouse 
Electric & Manufacturing Company 
shortly after graduation, remaining in 
their employ about six years. He is 
best known as the first manager of the 
Electrical Journal, Pittsburgh. Resign- 
ing this position, he became editor of 
the Electrical Age, New York, for four 
years. Since that time he has been in 
Milwaukee. For two years he was with 
the Milwaukee Electric Railway & Light 
Company, resigning as commercial en- 
gineer to take up consulting work. For 
the last four years he has been actively 
identified with much important work in 
Milwaukee, as well as engaged in rate 
and valuation work in other states. 


A 


FRANK E. Pierson, Morristown, N. J., 
has been appointed city electrician for 
a period of one year. 


STEPHEN W. Bornen, Summit, N. J. 
has been reappointed city electrician for 
a period of one year. 


Percy W. ZEIGLER, Newport, Pa., has 


been appointed manager for the Cum- 
berland Valley Telephone Company. 


Davis H. Tuck, formerly assistant 
physician for the United States Public 
Health Service, has resigned to become 
commercial engineer for industrial and 
street lighting for the Holophane Glass 
Company, New York City. 


. D. Mooney, sales manager of the 
Hyatt Roller Bearing Company, New- 
ark, N. J., recently was appointed cap- 
tain in the Ordnance Department, U. 
S., and is now stationed at Washing- 
ton, He can be addressed there at 
2503 Fourteenth Street N. W. 


M. G. Rees, an electrical engineer, 
connected with the Chicago office of the 
Westinghouse Electric & Manufacturing 
Company, has put in several months at 
Dayton, Ohio, supervising the installa- 
tion of Westinghouse equipment in the 
new central station of Dayton Power & 
Light Company, now almost completed. 


Wittram H. Hope, publicity man- 
ager for H. M. Byllesby & Company at 
Chicago, is the author of a 16-pagc 
booklet, entitled “The Straight Road 
to Financial Independence.” This book- 
let, which the company is distributing 
to 200,000 electric and gas customers, 
points out the difference between spect- 
lation and investment and describes the 
advantages ot the preferred stocks of 
successful utility organizations. 


Frank J. Forley, manager of the 
mining section of the industrial depart- 
ment, Westinghouse Electric & Manu- 
facturing Company, has accepted a posi- 
tion as manager of the mining and 
traction department of the Edison 
Storage Battery Company, located at 
Orange, N. J. Mr. Foley, who is a 
graduate of Pratt Institute, Brooklyn, 
has been with the Westinghouse com- 
pany for 12 years, commencing with the 
service department in New York City 
and later being transferred to the in- 
dustrial department at East Pittsburgh. 


R. E. Cuew has been transferred to 
the United Gas & Electric Engineering 
Corporation’s New York office, as an 
assistant in the rate and statistical de- 
partment. For five years he was chief 
clerk in the office of the Colorado 
Springs Light, Heat & Power Company. 
For the last two and one-half years in 
Colorado Springs he gave particular at- 
tention to rate schedules and statistical 
work, which has fitted him well to as- 
sist the New York staff. He will flll 
the vacancy made by A. H. Ferrandou, 
who was appointed to war duty at 
Washington, D. C. 


E. H. Corpittrs, E. B. Crarr and W. 
F. Henpry have been appointed assis- 
tant chief engineers of the Western 
Electric Company, at 195 Broadway, 
New York City. 


A. R. TAyLorR, plant superintendent 
for the Lebanon Gas & Fuel Company, 
Lebanon, Pa., has resigned, due to ill 
health. He will be succeeded by J. E. 
Elson, of Denver, Colo. 


S. E. Smuitu, Reading, Pa., has been 
appointed general superintendent of the 
Reading Transit Company, with super- 
vision over the entire system, compris- 
ing Lebanon, Norristown and Reading. 


P. I. Rosinson, who was superinten- 
dent of the Houghton County Electric 
Light Company, Houghton, Mich., re- 
cently was appointed to a similar posi- 
tion at Fort Madison, Iowa. No suc- 
cessor has been named to fill his place 
at Houghton, but L. H. Knapp is act- 
ing in the capacity for the time being. 


W. F. Clausen, Winona, Minn., who 
for more than five years has been the 
manager of the plant of Wisconsin- 
Minnesota Light & Power Company, 
retires from the position January 1, to 
engage in the coal business for himself 
at Fulton, Mo. He will be succeeded in 
the management of the Wisconsin- 
Minnesota company at Winona by G. 
W. Briggs, who goes there from 
Albion, Mich. 


Frank E. Pazpera, who has held the 
position of electrician at the Kewaunee 
(Wis.) municipal electric light plant 
for the last six years, resigned Decem- 
ber 20 to enter business for himself. He 
will open an electrical shop in the 
Pazdera Building, with a full line of 
electrical supplies and will also do 
electrical work, such as wiring and in- 
stalling electric lighting systems, having 
the agency for some of the best lighting 
systems on the market. 


EarL G. BurweELL has accepted a posi- 
tion as commercial manager of the Wy- 
oming Electric Company, Casper, Wyo., 
having resigned his post with the Colo- 
rado Springs Light, Heat & Power 
Company. Prior to his association with 
the Colorado Springs office he was cash- 
ier of the Birmingham Railway, Light 
& Power Company. Frank Vogler, a 
member of the accounting department 
of the Colorado Springs Light, Heat & 
Power Company succeeds Mr. Burwell. 


A. L. Linn, Jr., recently was appoint- 
ed treasurer of the United Gas & Elec- 
tric Corporation and the United Gas & 
Electric Engineering Corporation. He 
succeeds H. J. Pritchard, resigned. Mr. 
Linn formerly was assistant to Horace 
E. Andrews, president of the New York 
State Railways and the Mohawk Val- 
ley Company, which control the electric 
railways in Rochester, Syracuse, Sche- 
nectady and Utica and the gas and 
electric utilities in Rochester and vicin- 


ity. 
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L. M. RUSSELL, city engineer of Elk- 
hart, Ind., has resigned his position to 
become associated with Arthur T. Sweet, 
consulting engineer, Milwaukee, Wis. 


W. B. FrLanpers of the Westing- 
house Machine Company has been ap- 
pointed engineer of marine turbines to 
have direction of the design of tur- 
bines for marine propulsion. 


R. F. Goopinc is now with the engi- 
neering department of the Philadelphia 
Electric Company, having left the 
switchboard engineering department of 
the Westinghouse Electric & Manufac- 
turing Company. 


E. M. Wacker has been made general 
manager of the Terre Haute, Indianap- 
olis & Easter Traction Company, Terre 
Haute, Ind. He formerly was manager 
of the Dubuque Electric Company, Du- 
buque, Iowa. 


L. F. HAMILTON, advertising manager 
of the National Tube Company, Pitts- 
burgh, Pa., for the last nine years, has 
resigned to take up similar work with 
the Walworth Manufacturing Com- 
pany, Boston, Mass. W. L. Schaeffer 
succeeds Mr. Hamilton. 


Miss Este Eaves, one of the engi- 
neering class of the University of Colo- 
rado, has been chosen president of the 
Combined Engineers, the organization 
of student engineers of that institution. 
This is the frst time this honor has 
been conferred upon a young woman 
in the history of the university. 


H. W. KInc, superintendent of dis- 
tribution for the East St. Louis Light 
& Power Company, East St. Louis, Ill., 
has resigned that position to become 
associated with the Sangamo Electric 
Company, Springfield, Ill. A farewell 
banquet was given him at the Planters 
Hotel in St. Louis by the St. Louis 
Electric Club, of which Mr. King is a 
director. 


F. E. BoEKEN has been appointed su- 
perintendent of the San Francisco Mu- 
nicipal Railway to succeed Thomas A. 
Cashin, who died December 5. Mr. 
Boeken was formerly assistant super- 
intendent of the railway and was ad- 
vanced to acting superintendent to meet 
the emergency, which appointment later 
was made permanent. The Municipal 
Railway in San Francisco originally 
started by the electrification of the 
Geary street lines. Today feeders of 
the system traverse many sections of 
the populous residence districts of San 
Francisco. 


R. N. EHRHART, for some vears chief 
engineer of the condenser department 
of the Westinghouse Machine Com- 
pany, has resigned to take up his duties 
as president and chief engineer of the 
Sedar Coal Company. He is still re- 
tained by the Westinghouse Machine 
Company as consulting engineer, and 
will open a consulting engineer’s ofice 
in Pittsburgh, dealing with power plant 
equipment. Upon graduation from Cor- 
nell University he began work with the 
Westinghouse Machine Company as a 
technical apprentice in 1901, in the tur- 
bine department, serving in various 
capacities until 1908, when the condenser 
department was organized. During the 
period of this employment he was twice 
delegated to a special investigation and 
consulting work in Europe in connec- 
tion with turbine and condenser appara- 
tus of the foreign Westinghouse com- 
panies. 
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O. L. Rutey, formerly with the Union 
Traction Company, of Indiana, is now 
superintendent of the Portland munici- 
pal plant at Portland, Ind. 


M. H. Owens, formerly manager of 
the Hobart city plant at Hobart, Ind., 
has been appointed manager of the Inl 
ter-State Public Service Company for 
Columbus and Seymour, Ind. 


K. E. N. Core, who has been connect- 
ed with the general offices of the Fort 
Smith Light & Traction Company, Fort 
Smith, Ark., has assumed the manage- 
ment of the Van Buren branch of the 
company. 


Georce W. Scu{ipr, formerly chief 
engineer of the Dubuque Electric Com- 
pany, Dubuque, Iowa, is now chief engi- 
neer of the Terre Haute, Indianapolis 
& Eastern Traction Company, Terre 


' Haute, Ind. 


G. H. KeLsay, superintendent of pow- 
er of the Union Traction Company of 
Indiana, of Anderson, Ind., has been 
made electrical engineer in charge of 
overhead lines, lighting and circuits and 
substations. 


J. Kennepy Mann has resigned as 
electrical engineer of the Wilkes-Barre 
Railway Company, of Wilkes-Barre, 
Pa., to assume the position of chief en- 
gineer with the Lackawanna & Wyom- 
ing Valley Power Company at Scran- 
ton, Pa. 


CHarLES H. Parker, who has been 
with the Edison Electric Illuminating 
Company of Boston for the last 23 
years, has been appointed superintend- 
ent of the generating department, of 
which he has been assistant superintend- 
ent for 17 years. 


Rurus Moses is now assistant man- 
ager of railways of the Mahoning & 
Shenango Railway & Light Company, 
Youngstown, Ohio. Mr. Moses „has 
been with this company for eight years, 
successively occupying the positions of 
storekeeper and freight agent at Sharon, 
Pa., and then traffic chief and superin- 
tendent of freight for the entire system. 


OBITUARY. 


Harry SANDERS BALDWIN, Morris- 
town, N. J., cashier for the Public 
Service Gas Company, Morristown, 
died December 27, at his home, aged 49 
years. 


FREDERICK W. MANGER, connected 
with the Manhattan Electrical Supply 
Company, 17 Park Place, New York, in 
the capacity of manager, died Decem- 
ber 23, at his home, 47 Bentley Avenue, 
Jersey City, N. J. 

Jonn Becstrom, of Rock Island, Il., 
who brought the first electric lighting 
plant to that city and installed one of 
the first private electric systems in Illi- 
nois, died recently. He became in- 
terested in the electric light industry in 
its early infancy and on December 5, 
1881, he installed a private electric 
lighting system in his drug store, which 
naturally became the subject of discus- 
sion for the entire country around that 
city. When the city electric lighting 
system was introduced into Rock Island 
he abandoned his private plant to aid in 
the installation of a system which the 
entire town could use. 


Harry G. McCvutty, a well-known 
telephone man, died at Orange, N. J., 
Decemher 30. Mr. McCully was born 
near Philadelphia 62 years ago. For 
more than 30 years he was connected 
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with the New York Telephone Com- 
pany, having been for many years super- 
intendent of its New Jersey lines. He 
was also a director of several asso- 
ciated companies and was president of 
the Electrical Securities & Construc- 
tion Company of Newark. He was a 
member of the Telephone Pioneers of 
America. 


James L. Foord, JR., assistant me- 
chanic of the Commonwealth Edison 
Company’s Fisk Street Station in Chi- 
cago, died suddenly December 15. He 
had been with the Commonwealth com- 
pany since 1915, and last July voluntar- 
ily entered the U. S. Navy, at the time 
of his death being one of the boys of 
the Great Lakes Naval Training Sta- 
tion. He was only 26 years old, and 
his father, Lieutenant-Commander 
James L. Foord, National Volunteers, 
U. S. N., is one of the best known men 
in insurance circles, having been with 
the Hartford Steam Boiler Inspection 
& Insurance Company for 30 years, and 
chief inspector in the Chicago territory 
since 1894. Young Foord was a great 
favorite with his former comrades at 
the Fisk Street Station especially and - 
is greatly missed. His home was at 
5413 Dorchester Avenue, Chicago. 


Henry A. Herrick, consulting engi- 
neer of the Montana Power Company, 
died recently in Butte, Mont., while 
sitting in the lobby of the hotel con- 
versing with his son. He was one of 
the best known hydraulic engineers in 
the country and was a member of the 
engineering firm, Charles T. Main & 
Company, of Boston. For several years 
he had resided at Great Falls, Mont., 
and was consulting engineer in con- 
struction of the Thompson Falls dam 
at Thompson Falls, the Holter dam at 
Wolf Creek, the Hebgen dam at Mad- 
ison, the Lower Madison dam and all 
of the engineering design work of the 
Montana Power Company. Death is 
believed to have been caused by the 
high altitude. He was 61 years old 
and is survived by his son in Butte, his 
widow living in Cambridge, Mass., a 
married daughter in Boston, and a 
daughter attending school at Lawrence, 
Mass. 


Enstcn P. W. PAGE was the first of 
the 1624 enlisted employees of the B. F. 
Goodrich Rubber Company, Akron, 
Ohio, to meet death. He was drowned 
off the coast of England, according to 
word reaching the company, when his 
airplane became unmanageable and 
plunged into the sea. He had been in 
the service of the United States since 
May 4, the date of his enlistment. En- 
sign Page had been in the employ of 
the Goodrich company since Septem- 
ber 3, 1913. He went to the company 
from Harvard University. He had al- 
wavs been interested in aviation and 
during his college days made many 
flights. He remained at Akron until 
March 10, 1914, when he was trans- 
ferred to the Cincinnati branch, work- 
ing out of there as a traveling repre- 
sentative until April 1, 1915, when he 
became manager of the Portland (Me.) 
branch. March 6, 1916, he was called 
to the Boston branch and assigned tu 
cover western Massachusetts and south- 
ern Vermont. Shortly after the out- 
break of war he resigned his position 
and entered the naval branch as an 
aviator. Officials of the Goodrich com- 
pany, in expressing regret at his death, 
said he possessed an enviable reputa- 
tion while with the corporation. 
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EASTERN. 


BUFFALO, N. Y.—Fire Chief Bernard 
J. McConnell recommends placing the fire 
and police wires underground. The esti- 
mated cost is $40,C00. 


BUFFALO, N. Y.—City Council has 
completed the installation of a police sig- 
nal Nashlight system in the Third, Sev- 
enth and Eighth Precincts, and operation 
has been inaugurated. 


CITY ISLAND, N. Y.—Kyle & Purdy 
Shipbuilding Company, Fordham street, 
has had plans prepared for the construc- 
tion of a one-story power house, about 
30x50 feet, in Fordham. 


FREDONIA, N. Y.—Fredonia has con- 
tracted with the Niagara & Erie Power 
Company for electric lighting for the 
streets, parks and public buildings. The 
contract will continue for five years. The 
municipal electric lighting plant will be 
discontinued. 


NEW YORK, N. Y.—Hydraulic Electric 
Company has incorporated with capital 
of $50,000, to operate a plant for the gen- 
eration of electricity. Randolph C. Shaw 
is the principal incorporator. 


NEW YORK, N. Y.—Public Utility In- 
vesting Corporation has been organized 
with a capital of $20,(00, to engage in 
the electrical contracting business. In- 
corporators are: C. A. Grefidge, H. L. 
Treman and W. E. Nichols, 600 West 
Eleventh street. 


NEW YORK, N. Y.—Electric Welding 
Company of America has incorporated 
with a capital of $1,000,000, to manufac- 
ture electric welding apparatus. Incor- 
porators are: W. Schenstrom, J. Kjek- 
stad and E. Schwarz, 415 Knickerbocker 
avenue, Brooklyn. 


NEW YORK, N. Y.—The American 
Syndicate of Industrial Engineering, Inc., 
has been organized with a capital of 
$180,000, to engage as electrical, consult- 
ing and contracting engineers. Incor- 
orators are: George V. Reilly, S. B. 

oward and A. W. Britten, 65 Cedar 
street. 


NEW YORK, N. Y.—City has com- 
menced the installation of its fire alarm 
system, and it is expected that the work 
will be completed at an early date. It 
ts said that the new system will be one 
of the most complete in the world, and 
the present number of circuits will be 
quadrupled. 


NEW YORK, N. Y.— Electric Reduction 
Company, 50 East Forty-first street, has 
filed notice with the Pubiic Service Com- 
mission of an increase in its capital from 
$100,000 to $500,000 to provide for exten- 
sions, improvements, etc. i 


NORTH TONAWANDA, N. Y.—Tona- 
wanda Power Company has filed notice 
with the Public Service Commission of an 
increase in its capital from $250,000 to 
$750,000, for expansion. 


ROCHESTER, N. Y¥.—Rochester Rail- 
way & Light Company has filed notice 
with the Public Service Commission of 
an increase in its capitalization from $10,- 
250.000 to $17,250,000, to provide exten- 
sions, improvements, etc. 


TONAWANDA, N. Y.—Fore’ River 
Shipbuilding Company, 97 East Howard 
Street, Quincy, Mass., has awarded a con- 
tract for the construction of a one-story 
power house and machine shop, about 200 
x400 feet, at its Jocal works on Vulcan 
street. The Aberthaw Construction Com- 
pany, 27 School street, Boston, Mass., is 
the contractor. 


SALAMANCA, N. Y.—RBoard of Wa- 
ter, Light & Power. City Hall, has 
awarded a contract to G. F. Miller & Son, 
58 East Elm street, for the construction 
of an addition to the municipal lighting 
plant. C. C. Cheney is city engineer. 


JAMESBURY, N. J.—New Jersey State 
Home for Boys is having plans prepared 
by F. H. Bent, State House, Trenton, for 
the installation of a new heating system 
in the institution to cost about $5000. 


JERSEY CITY, N. J.—Boulevard Com- 
mission is planning for extensive im- 
provements in its electric lighting sys- 
tem on the boulevard, and has ordered 
plans prepared for the installation of a 
large number of lighting units of incan- 
descent type, having an illumination of 
400 candlepower each. 


JERSEY CITY, N. J.—Public Service 
Electric Company has submitted a bid to 
the Boulevard Commission for supplying 
service for the electric street lighting 
system on the boulevard at the rate of 
about $30,300 per year. 


MATAWAN, N. J.—Board of Educa- 
tion is making rapid progress in the in- 
Stallation of a heating system in its high 
school building. The Atlantic Heating 
& Ventilating Company, Hempstead, N. 
Y., is the contractor. 


MATAWAN, N. J.—Borough Council is 
considering the installation of electric 
puniping machinery at the municipal 
water works. 


NEWARK, N. J.—Butterworth-Judson 
Company, Avenue R, has taken out a 
building permit for the construction of a 
one-story power house at its works to 
cost about $18,000. 


NEWARK, N. J.—Public Service Elec- 
tric Company has awarded a contract to 
the H. W. Johns-Manville Company, New 
York, for improvements in its power 
plant at Point-No-Point, to cost $22,000. 


NEWARK, N. J.—State Board of Pub- 
lic Utility Commissioners has approved 
the application of the Public Service 
Railway Ccmpany for permission to is- 
sue stock for $1,250,000 to provide for im- 
provements, etc. 


WEST ORANGE, N. J.—Due to the 
acute shortage of coal, the plant of 
Thomas <A. Idison, Inc., has been com- 
pelled to suspend operations until relief 
is in sight. As a result over 5000 em- 
ployes are idle. 


BEAVER FALLS, PA.—Beaver County 
Light Company has entered into a con- 
tract with the Borough of New Brighton, 
Beaver County, for a supply of electric 
lighting for the streets and highways of 
the borough for a term of three years, 
and has submitted same to the Public 
Service Commission for approval. 


ERIE, PA.—General Electric Company 
contemplates the expenditure of 31,000,- 
000 in this city for the building of homes, 
apartments and flats for its employes. 
Mathew Griswold, Jr., manager of the 
Erio plant, states that plans of the com- 
pany are not sufficiently well developed to 
announce the exact size and type of 
building, but will be in a short time. 


HARRISBURG, PA.—City has passed 
the ordinance recently tntroduced provid- 
ing for the consolidation of the lighting, 
fire and police alarm bureaus into one de- 
partment, to be known as the City Elec- 
trical Bureau. The new department will 
be under the supervision of City Elec- 
trician Clark E. Diehl. 


HARRISBURG, PA.—Council has made 
a requisition for an appropriation of 
$68,833 for electric street lighting for a 
section of the city, in its budget for 1918. 


HAZLETON, PA.—Fire, on January 1, 
destroved a portion of the plant of the 
Harwood Electric Company, completely 
disabling one of its large turbines. The 
loss ts estimated to be about $25,000. The 
company has recently received a contract 
from the Town Council of Catawissa, for 
supplving electric service for its street 
lighting system, and is rushing the con- 
struction of the necessary lines, etc., to 
that town. 


LANCASTER, PA.— Edison Electric 
Company has filed notice with the Pub- 
lic Service Commission of an increase of 
$7500 in common stock, to be issued in 
part payment for the acquirement of the 
Akron Electric Light & Power Company. 


MANAYUNK, PA.—Glen Willow Ice 
Manufacturing Company, 4517 Main 
street, Manayunk, has awarded a con- 
tract for the construction of a two-story 
brick and reinforced concrete power 
house, about 35x75 feet. The Brown Con- 
struction Company, 4600 Main street, 
Manayunk, is the contractor. 


PHILADELPHIA, PA.—Bell Telephone 
Company, Seventeenth and Arch streets, 
is taking bids for the proposed altera- 
tions and additions to its administration 
building at Eleventh and Filbert streets. 


PHILADELPHIA, PA.—F. A. Poth & 
Sons, Inc., Thirty-first and Jefferson 
streets, have awarded a contract for the 
construction of a power house addition at 
their plant to cost $18.000. Charles Cas- 
per, Horner Building, Philadelphia, is 
the contractor. 


DOVER, DEL.—Messer & Zuber Manu- 
facturing Company has incorporated 
with a capital of $200,000, to manufac- 
ture automatic signal lights for automo- 
biles, etc. Incorporators are S. N. Mes- 
ser, L. F. Zuber and F. J. Rooks, Brook- 
ville, Fla. 


BALTIMORE, MD.—Consolidated Gas, 
Electric Light & Power Company, with 
offices at Lexington and Liberty streets, 
will build an electric substation on Cus- 
tomhouse avenue to serve as downtown 
distributing station. 


BALTIMORE, MD.—Consolidated Gas, 
Electric Light & Power Company, Lex- 
ington Street Building, is planning for 
the immediate construction of an electric 
substation on Customhouse avenue, to 
serve as the downtown distributing staé 
tion. 


INDIAN HEAD, MD.—Bureau of Yards 
and Docks, Navy Department, Washing- 
ton, D. C., has awarded a contract to the 
Austin Company, Fulletin Building, Phil- 
adelphia, Pa., for the construction of its 
proposed local power house, at $40,000. 


RISING SUN, MD.—City has sold a 
bond issue for $8000 for improvements in 
its electric-lighting plant. 


WASHINGTON, D. C.—Under authority 
of the President, the electric power pro- 
duced, imported and distributed by the 
Niagara Falls Power Company, the Hy- 
draulic Power Company of Niagara Falls, 
and the Cliff Electrical Distributing 
Company, were requisitioned hy the gov- 
ernment recently to assure adequate sup- 
ply of electric power for establishments 
engaged in war work at Niagara Falls 
and Buffalo. 


CHARLESTON, W. WA.—A large pow- 
der plant will be established here by the 
War Department to cost between $20,000,- 
000 ana $30.000,000, and employing 
thousands of men. Construction work 
will start soon. Address Secretary of 
War Department, Washington, D. C. 


GRAPHITEVILLE, N. C. — General 
Graphite Company, Jefferson Bank Build- 
ing, Birmingham, Ala., is planning for 
the construction of a hydroelectric power 
plant at its local works. 


RANDLEMAN, N. C.—Laurel Power 
Company has incorporated with a cap- 
ital of $125,000. A. C. Hammer, M. ; 
Hinshaw and others are the incorpo- 
rators. 


SOUTHERN PINES, N. C.—John T. 
Patrick is considering the construction 
of a hydroelectric power piant to gen- 
erate electricity for light, heat and power 
purposes. , 

TUXEDO, N. C.—Blue Ridge Power 


Company, of Spartanburg, S. C., is build- 
ing a hydroelectric plant here to cost 
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from $800,000 to $900,000. This water 
power electrical developrnent will gen- 
erate from 8v00 to 10,000 horsepower for 
distribution over the 40-mile transmis- 
sion system to furnish electricity for 
Campovello, Inman, Landrum and Spar- 
tanburg in South Carolina, and Saluda 
and Tryon in North Carolina. 


AMERICUS, GA.—The contract between 
the Americus Lighting Company and 
Americus expires shortly and as the com- 
pany is saia to be asking an unprece- 
dented increase in the price charged tor 
furnishing street lights under a proposed 
new contract, there is a movement on foot 
to establish amunicipal-owned plant. Phil- 
adclphia capitalists own the Americus 
plant and recently had added a number 
of improvements to the equipment. 


AUGUSTA, GA. — Whitney-McNeill 
Electric Company has incorporated with 
a capital of $6000, to manufacture elec- 
tric tixtures. Incorporators are J. B. 
Whitney and J. B. McNeill. 


GAINESVILLE, GA.— The Southern 
Bell Telephone & Telegraph Company 
has awarded a contract to A. J. Krebs & 
Son, Atlanta, for the construction of an 
exchange plant, the installation of an 
electric underground conduit system to 
replace the present overhead wires, and 
work in connection with the changing of 
all stations to the drop system. Esti- 
mated cost, $50,000. 


NORTH CENTRAL STATES. 


CANTON, OHIO.—Plans for the con- 
struction of a new plant for the recent 
consolidated Republic Rubber Corporation 
are under way and construction will be- 
gin this spring. The building will be 
three stories high, with modern ma- 
chinery and will cost $500,000. H. M. 
Geiger, president of the Geiger-Jones 
Company, handled the merger. 


CINCINNATI, OHIO. — Council 
granted a franchise to the Cincinnati 
Lawrenceburg Aurora Electric Company 
to build lines from Cincinnati to Ander- 
son's Ferry. 


COLUMBUS, OHIO.—American Water 
Motor Company, 108 West Spring street. 
has bought a site in the western part of 
the city on which it will erect a new and 
modern factory in the spring. Lewellyn 
Lewis is president and E. A. Lewis, sec- 
retary and treasurer. 


DAYTON, OHIO.—Domestic Engineer- 
ing Company has taken steps toward in- 
creasing its capital stock from £806,000 to 
$3,500,000. The firm has sold and shipped 
to all parts of the United States and 
Canada in the last year 40,000 plants, and 
it is proposed to extend sales into every 
foreign country. The officers are: Col. 
Edward A. Deeds, president; Charles F. 
Kettering, vice-president: R. D. Funk- 
houser, secretary and treasurer, and R. 
H. Grant, sales manager. 


PENINSULA, OHIO.—An electric pow- 
er house will be built here by the Moody 
& Thomas Milling Company to replace 
the one recently destroyed by fire. 


SALINEVILLE, OH10.—A bond issue 
of $25,000 for the purchase of the Saline- 
ville Electric Light. Heat & Power Com- 
pany has been authorized by popular 
vote. 


TOLEDO, OHIO.—Mutual Heating & 
Light Company has been awarded a 25- 
year franchise to construct a conduit sys- 
tem for steam pipes and electric wiring 
on Michigan street. A bond issue of 
$800,000 for the construction of the new 
intercepting sewer was also authorized. 


FORT WAYNE, IND.—The board of 
public works is considering plans for ex- 
tensions to the municipal electrice light 
lant, involving an expenditure of about 
25.000. If plans are approved, it is un- 
derstood that bids will be asked for the 
new building at once. 


LAFAYETTE, IND. — Brassie-Bowers 
Electric Company has incorporated to 
manufacture electrical appliances. The 
capital is $5000 and the incorporators 
are Ralph E. Bowers, Lloyd M. Bowers, 
Ralph A. Brassie. 


CHICAGO, ILL.—The council 
transportation committee has 
Corporation Counsel Ettelson 
ordinances empowering 
lines to extend its tracks in Monroe 
Street from I. Salle to Canal. Several 
ear lines will be rerouted on this line. 


ROCKFORD. ILL.—Rockford Flectric 
Company during 1917 spent $159,000 for 
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DATES AHEAD. 


American Institute of Consulting 
Engineers, Ine. Annual meeting 
January 14. Secretary, F. A. Molitor, 
35 Nassau Street, New York City. 


Electrical Contractors’ Associa- 
tion of State of Missouri. Annual 
convention, January 19. Secretary, 
A. J. Burns, 318 West Tenth Street, 
Kansas City, Mo. 


Minnesota Electrical Contractors’ 
Association, Annual convention, 
Minneapolis, Minn., January 21. Sec- 
retary, G. M. Jones, 112 South Sev- 
enth Street, Minneapolis. 


Northern White Cedar Associa- 
tion. Twenty-second annual meeting. 
Hotel Radisson, Minneapolis, Minn., 
January 22-23, 1918. Secretary, N. 
E. -Boucher, 743 Lumber Exchange, 
Minneapolis. 


Western Association of Electrical 
Inspectors. Annual meeting, Mem- 
phis, Tenn., January 29-30-31. Sec- 
retary, W. S. Boyd, 175 West Jack- 
son Boulevard, Chicago, Ill. 


Illinois Electrical Contractors’ As- 
sociation. Semi-annual convention, 
Chicago, February, 1918. Seeretary- 
Treasurer, L. B. Van Nuys, 238 South 
Jefferson Avenue, Peoria, Ill. 


Vermont Electrical Association. 
Annual meeting, February, 1918. 
Secretary-Treasurer, C. West, 
Rutland, Vt. 


National Association of Electrical 
Inspectors. Annual convention, New 
York, March, 1918. Secretary-Treas- 
urer, William L. Smith, Concord, 
Mass. 


Wisconsin Electrical Association. 
Annual meeting, March, 1918. Secre- 
tary, George Allison, 1419 First Na- 
a Bank Building, Milwaukee, ~* 

8. 


Southwestern Society of Engi- 
neers Annual meeting. April, 1918. 
Secretary, C. E. Barglebaugh, 703 
First National Bank Building, El 
Paso, Tex. 


Kentucky Association of Electrical 
Contractors. Annual meeting, May, 
1918, Louisville, Ky. Secretary, F. 
F. Valinoti. 


Texas State Association of Elec- 
trical Contractors. Annual meeting, 
Galveston, Tex., June 15, 1918. Sec- 
retary, H. S. Ashley, Fort Worth, 


Tex. 
Georgia Electrical Contractors’ 
Association. Annual meeting, June, 


1918, Tybee Island, Ga. Secretary, 
Dan Carey, Atlanta Builders’ Ex- 
change, Atlanta, Ga. 
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improvements, including a new boiler 
and a distribution line to Camp Grant. 


STAUNTON, ILL.—The car barns and 
repair shops of the Illinois Traction Sys- 
tem were partly destroyed by fire re- 
cently; loss, £35,000. 


BATTLE CREEK, MICH.—A commit- 
tee has been appointed which provides 
for investigation of the Citizens’ Light & 
Power Company's plant, with a view 
toward purchasing it. Address Commis- 
sioner A. J. McPeake. 


GRAND RAPIOGS, MICH. — Monarch 
Storage Battery Company has incorpo- 
rated with a capital of $20,000. The in- 
corporators are H. Lavier, A. RB. 
Knowlson, H. G. Dykhouse, David Run- 
ven, Charles FE. Cartier, G. J. Rooks and 


E. C. Nichols. 
AMHERST, WIS.—Amherst Electric 
Service Company has petitioned the 


board of trustees of Amherst Junction to 
grant it a 10-year franchise for an elec- 
tric light, heat and power plant in Am- 
herst Junction. The privileges which the 
Amherst Electrice Service Company asks 
are the use of the public streets, high- 
ways and alleys of Amherst Junction for 
the erection and maintenance of its poles, 
Wires and other apparatus for the trans- 
mission of electric current to and through 
Amherst Junction: that the village take 
not lcse than six street lights eonsisting 
of type C nitrogen lamp of 490-candle- 
power or a light equivalent thereto; that 
Amherst Junction pay the company the 
sum of $500 to aid such ccmpany in corn- 
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structing said plant and in consideration 
of which payment the company agrees 
to charge the same rates for street light- 
ing and electric current for other pur- 
poses as the Railroad Commission of Wis- 
consin may fix and allow as a proper 
charge for such service in Amherst. 


BEAVER DAM, WIS.—Wisconsin Pow- 
er, Light & Heat Company is preparing 
plans for the construction of transmis- 
sion lines here. 


DE PERE, WIS.—Western Steel & 
Manufacturing Company is considering 


the extension of plant and power house 
to cost $25,000. 


SHEROYGAN, WIS. — Badger State 
Tanning Company will erect an addition 
to its power house. Architects Juul & 
Sixta. Sheboygan, have prepared plans, 


STERBINSVILLE, WIS.—Porter Elec- 
tric Line Company has incorporated with 
tho intention of developing the water 
power here and furnished electricity for 
rural districts. Address rred Miller, pres- 
ident of the company. 


WAUSAU, WIS.—Work on the large 
boiler room and concrete smokestack at 
the Wisconsin Valley Electrice Company's 
plant is progressing and is expected to be 
completed by February 1. Work on 
bricking in the boilers has been started 
and the autcmatic Westinghouse stokers 
are all set. 


VIRGINIA, MINN.—Architect C. E. 
Nystrom has been authorized to advertise 
for bids for the electrical work incident 
to completion of the new scnool building. 
It is believed the contract will amoant to 
considerably over $10,000. 


CEDAR RAPIDS. IOWA.—Iowa Tele- 
phone Company will improve telephone 
exchange and install approximately 20 
blocks of conduits, tile, etc., to cost $40.- 
000. Address J. M. Rider, manager, 319 
South Second street. 


SUMNER. TOWA.—Power transmission 
line will probably be constructed between 
Sumner and Tripoli. 


CAMFRON, MO.—The city council is 
contemplating improvements to the mu- 
nicipal electric light plant. 


FOREST CITY, MO.—Steps have been 
taken hy local business men for the in- 
stallation of an ornamental lighting sys- 
tem in the business district. Electricity 
for operating the system will be obtained 
from St. Joseph. 


PLATTSRURG. MO.—Clinton County 
Telenhone Company will issue $15,000 
worth of bonds for making improve- 
ments. 


ST. JOSEPH. MO.—City plans’ to_im- 
prove its electric lighting nlant. Esti- 
mated cost, $51,000. H. Judson, city en- 
gineer. 


BURNS. KANS.—City voted December 
27 on $10,000 bonds tor electric light 
plant. 


BROKEN BOW, NEBR.—The installa- 
tion of a new engine at the municipal 
electric light plant is under consideration. 


FAITH. S. D.—The installation of a 
municipal electric light plant in Faith is 
reported to be under consideration. 


SOUTH CENTRAL STATES. 


OWENSBORO, KY.—Owensboro Home 
Telephone & Telegraph Company has 
awarded contracts for improvements in 
its plant, including a new switchboard, 
eyuipment, ete., to cost $50,000. 


BIRMINGHAM,AJ.A.—The new hy- 
droelectric power line of the Alabama 
Power Company into Roanoke was opened 
recently. The line will not only furnish 
the municipality with electric current, 
but will also furnish the mills of RoanoKe 
with current. 


ARKADELPHIA. ARK. — Arkansas 
Light & Pewer Company has announced 
the removal of its general offices to Pine 
Bluff. H. C. Couch is president. 


PENROSE, ARK. — Arkansas Valley 
Railway, Light & Power Companv has 


started construction of a transmission 


line to serve Penrose. 


STUTTGART, ARK.—S. R. Morgan & 
Company. Little Rock, are planning for 
the construction of an electric-light and 
power plant. 


STUTTGART, ARK.—S. R. Morgan & 
Company, of Little Rock, have franchise 
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to operate electric light and power plant. 


BARATARIA BAY, LA.—Until January 
21, the United States Government, Bureau 
of Yards and Docks, will receive bids for 
the installation of radio towers and tank. 
The estimated cost of the work is $35,000. 


KENNER, LA.—The city is planning 
for a bond issue of $10,000 for improve- 
ments in its lighting plant. Paul Felix is 
mayor. 


LAVERNE, OKLA.—Bond issue of $13,- 
60), for constructing electric light plant, 
carried at recent clection. 


LAWRENCE, OKLA.—Bonds to the 
amount of $13,000 have been voted to pur- 
chase the electric lighting system. 


LOCO, OKLA.—Farmers’ Mutual Tele- 
phone Company has been organized with 
J. D. Parsons, president, and James Dun- 
can, secretary. 


WOODWARD, OKLA. — Citizens will 
wote on a bond issue of $20,000 for con- 
structing electric lighting plant. 


McALLEN, TEX.—Rio Grande Public 
Service Corporation will install addi- 
tional machinery and equipment for its 
electric light ard power plant here, at a 
cost of about $40,000. 


MIAMI, TEX.—Empire District Electric 
Company has increased its capital from 
$30,000 to $200,000. 


NACOGDOCHES, TEX. — The city 
council is considering installing addi- 
tional electric light plant. It is proposed 
to double the output of the plant. 


SABINAL, TicX.—R. T. Robinson, of 
San Antcnio, has purchased the electric 
light and power plant and ice factory of 
the Sabinal Light & Ice Company. He 
will enlarge and make other improve- 
ments to the property. 


SAN BENITO, TEX.—Commonwealth 
Electric Light & Water Company will en- 
large its power house and install a new 
1u0-horsepower engine and other equip- 
pene in its electric ight and power plant 
lere. 


WESTERN STATES. 


REDSTONE. MONT.—New machinery 
will be purchased for the lighting plant. 
Address S. J. Dorothy. 


BOISE, IDA.—Council has passed ordi- 
nance providing for the installation of a 
system of ornamental 250-candlcpower 
hnitro-filled mazda lights in district No. 2. 


SEATTLE, WASH.—An electrically op- 
erated steel plant will be erected on 
Puget Sound, near here, as a result of 
the choice made by the Alaska Gas- 
tineau Mining Company in choosing a site 
for its recently formed company. The 
enterprise is said to involve the sum of 
$25,000,000, of which $9,000,000 will be 
spent on the plant's first unit. Work is 
expected to begin shortly. The concern 
is composed of a number of San Fran- 
cisco financiers, among whom are B. L. 
Thane, S. F. B. Morse, W. H. Crocker 
and others. 


SEATTLE, WASH.—Corporation Coun- 
sel Hugh M. Caldwell and J. D. Koss, su- 
perintendent of lighting, will go to Wash- 
ington, D. C., to represent the city of 
Seattle in its application for a permit to 
construct a hydroelectric plant in the 
Washington National Forest. If the per- 
mit is issued the board of public works 
will call for bids for a completed plant 
on the federal domain, a transmission 
line and a substation in the city limits, 
the entire work to cost not more than 
$5,000,030. 


SEATTLE, WASH. — Loyal Heights 
line, an electric road owned by Harry 
Whitney Treat, has been taken over by 
Seattle for $40,000, same to be paid for 
out of railway extension bonds of an 
issue of $125,000 recently authorized. 
Linking up of the Loyal Heights line with 
projected extension of Division A into 
Ballard will carry the line to the north 
city limits. 


SEATTLE, WASH.—Plans are being 
prepared and bids will be asked in a 
month for the construction of a new sub- 
station for Seattle's lighting department 
at West Forty-ninth street and Four- 
teenth avenue to cost $75,000. Daniel 
Huntington, city architect. 


PORT GAMBLE, WASH.—Puget Mill 
Company is preparing to install a 1000- 
kilowatt steam turbine unit, contract for 
which was placed with the Allis-Chal- 
mers Manufacturing Company. A. 
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Pracna, of Seattle, is the consulting en- 
gineer for the Puget Mill Company. 


SPOKANE, WASH.—Washington Wa- 
ter Power Company's entire $2,800,000 
all been subscrited. Of the total, $500,- 
000 has been taken up in Spokane, with 
$250,000 more requested. The remainder 
has been taken or subscribed by eastern 
capitalists. The notes, which were in 
$1000 to $5000 denominations, bearing 6 
per cent interest, sold at 1 per cent be- 
low par, thus giving purchasers 7 per 
loan on short-term notes of one year has 
cent. The loan was floated to refund on 
cxisting notes to provide for additional 
extensions in the Coeur d'Alene and 
other localities necessitated by the num- 
ber of electric ranges being used and to 
complete work already under way. 


TACOMA, WASH.—City has bought 10 
street cars for use of its municipal lines 
at a cost of 33000 each. 


BRUSSELS, ONT.—Town plans in- 
stallation of electric light plant. 


PORTLAND, ORE.—The following bids 
were received by the Dock Commission 
for supplying 42 motors from 100 horse 
power to those of smaller sizes, also for 
a number of transformers: Fairbanks, 
Morse Company, on motors only, $26,178; 
Westinghouse Electric & Manufacturing 
Company, motors, $27,900, transformers, 
$3675; General Electric Company, motors, 
$29,278, transformers, $3774; Western 
Electric Company, same figures as the 
General Electric Company; Allis Chal- 
mers Manufacturing Company, motors, 
$27,550, and transformers, $3930. 


m 
INCORPORATIONS 


PORT ARTHUR, TEX.—Port Arthur 


Telephone Company. Capital, $100,000. 
To operate a telephone exchange plant. 
Incorporators: R. S. Shipley, J. W. Wil- 
liams, Port Arthur, and P. K. Higgins, 
Liberty, Mo. 


MEMPHIS, TENN. — Ialley Electric 
Farm Light Company. Capital, $10,000. 
Incorporators: G, T. Taylor, J. A. Good- 


man, Lamar Heiskell and Frank S. Elgin. 
DAYTON, OHIO — Dayton Electrical 


Manufacturing Company has incorporated - 


with a capital stock of $125,000. H. G. Ca- 
trow and others are the incorporators. 


PLEASANT HILL, MO.—Green Light & 
Power Company has incorporated with a 
capital stock of $150,000 by L. K. Green, 
L. R. Green and others. 


OZARK, MO.—Finley Light Company 
has incorporated with a capital stock of 
$10,000. George T. Braezale, F. W. Bar- 
rett and D. W. Bingham are the incor- 
porators. 


GARWOOD, N. J.—Aircraft Specialties 
Company has incorporated with a capital 
of $253,900 to manufacture electric motors. 
The incorporators are William B. Eliott, 
ee Siebenmorgan and George A. El- 

ott. 


WILMINGTON, DEIL.—Electro Prod- 
ucts Corporation has been incorporated 
with a capital of $500,000. It will manu- 
facture machines under electrolyte chem- 
ical and other processes. The incorpor- 
ators are M. L. Horty, L. A. Irwin and 
Harry W. Davis, of Wilmington. 


SEATTLE, WASH.—Electric Manufac- 
turers’ Agency has filed articles of incor- 
poration with a capital of $20,000. The 
incorporators are Joseph Schoemer, Geo. 
Buckman and W. Funfsinn. 


WILMINGTON, DEL. — E. R. Kibler 
Company has incorporated with a capital 
of $200,000 by C. L. Rimlinger, C. M. 
Egner and M. M. Clancy. 

ABILENE, TEX. — The West Texas 
Utilities Company has been Incorporated 
with a capital stock of $400,000 by George 
W. Williamson, 72 West Adams Street, 
Chicago, Ill.; J. M. Dickie, J. F. Meadows 
and F. A. Matthes. all of Abilene; A. 
Hargrave and Sidney G. Vigo of Dallas. 
The company has taken over the prop- 
erties of the Abilene Gas & Electric Com- 
pany., the Baird (Tex.) Gas & Electric 
Company, and the Hamlin (Tex.) Gas & 
Electric Company. 

MARSHALL, TEX.—The East Texas 
Utilities Company has heen chartered 
with a capital stock of $300,000 and has 
acquired the holdings of the Marshall 
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Electric Company, the Marshall Traction 
Company and the Marshall Ice Company; 
the Jefferson (Tex.) Ice & Light Com- 
pany and the Longview (Tex.) Ice & 
Light Company. The incorporators are 
George W. Williamson, 72 West Adams 
Street, Chicago, HI; J. M. Dickie, J. F. 
Meadows and F. A. Matthes, all of Abi- 
lene; A. Hargrave and Sidney G. Vigo 
of Dallas. 


PROPOSALS 


ELECTRIC LIGHTING SYSTEM.—Bids 
will be received until 11 a. m., January 
14, by the Bureau of Yards and Docks, 
Navy Department, Washington, D. C., for 
an electric lighting system for the exten- 
sion of machine-shop building No. 128 
at the navy yard at New York City. 


ELECTRIC FREIGHT FLEVATOR.— 
Bids will be received until 11 a. m., 
January 14, by the Bureau of Yards and 
Docks, Navy Department, Washington, 
D. C., for one electric freight elevator of 
two-ton capacity for building No. 45 at 
navy yard in Portsmouth, N. H. 


ELECTRIC LIGHT AND POWER SYS- 
TEM.—Bids will be received until 11 a. 
m., January 21, by the Bureau of Yards 
and Docks, Navy Department, Washing- 
ton, D. C., for constructing two 125-ft. 
steel towers; one 12,0U0-gal. water tank, 
dormitory building (19 ft. by 53 ft. 6 in.) 
and receiving building (19 ft. by 25 ft.), 
both wood frame, one story; water, elec- 
tric light and power, and sewerage sys- 
re at Naval Radio Station, Barataria 

ay. 


NEW PUBLICATIONS 


QUARTERLY METALS JOURNAL.— 
The American Institute of Metals, 10 
Depot street, Concord, N. H., has pub- 
lished its quarterly journal, dated De- 
cember, 1917. This quarterly contains a 
summary of the proceedings of the In- 
stitute’'s eleventh annual, the President's 
address, and some of the subjects treated 
are: “The Amorphous Metal Hypothesis 
and Eyui-Cohesive Temperatures,” by 
Zay Jelfries; “The School End of the 
Job in Training Foundrymen,” by Clifford 
B. Connelley; “Notes on the Crucible 
Situation,” by A. V. Bleininger; ‘‘The Use 
of Bronzes in Railroad Turntables and 
Movable Bridges,” by O. E. Selby; ‘‘Melt- 
ing Brass in the Induction Furnace,’ by 
G. H. Clamer; “Note on the Question of 
Fluxes,” by H. M. Lane, and many other 
interesting subjects are discussed. 


ELECTRICITY IN RUBBER FAC- 
TORIES.—"Electrical Equipment for Rub- 
ber Factories” is the tithe of an elabor- 
ately illustrated publication (circular No. 
7352), With an attractive art cover, which 
has been issued by the Westinghouse 
Electric & Manufacturing Company, East 
Pittsburgh, Pa. The advantages of mo- 
tor drive, particularly for the calender, 
are explained in some dctail, and a num- 
ber of views of different motors and con- 
trol are shown. A large number of 
illustrations of application of motors to 
the rubber industry, taken in different 
parts of the country, are used. The 
equipment of the Howe Rubber Company, 
New Brunswick, N. J., is featured and a 
number of illustrations of this up-to- 
date plant are shown, 


ELECTRICAL EQUIPMENT FOR TEX- 
TILE INDUSTRY.—The application of 
electricity to the textile industry is thor- 
oughly described and illustrated in cir- 
cular No. 7153, entitled “Electricity in 
the Textile Industry,” just issued by the 
Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa. It was 
distributed at the Southern Textile Ex- 
position at Greenville, S. C., December 
10-19. The publication is profusely illus- 
trated with applications of electric mo- 
tors to the industry, a number of views 
being shown illustrating the different 
methods of drive employed in textile 
mills. Considerable space is devoted to 
lighting, which is an important feature 
in all industrial establishments, especial- 
ly textile ones. This book will be sent 
free on application te,any one interested. 
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Attorney, 79 West Monroe Street, 


Loosening Tomato Skins (1,250,- 
140).—According to this patent to 
William’ H. Chapman, of Portland, 
Maine, Mr. Chapman is no longer 
confining his efforts to the neutraliz- 
ing of static charges on printing 
presses, for which purpose his appara- 
tus has been widely introduced. He 
has now turned to electrical means 
for facilitating the pealing of toma- 
toes. With this in mind, he provides 
a simple apparatus for puncturing the 
skin of the tomato at a large number 
of points by electric sparks, 


Checking Automobile Speeding (1,- 
250,290) .— ssued to an Australian, 
this patent shows that the problem of 


= 
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1,260,290—Speed-Check for Automobile. 


controlling vehicle speeds is by no 
means a purely American issue. For 
this purpose the inventor (Richard A. 
Duncan, of Adelaide, South Austra- 
lia) connects a centrifugal governor 
to the motor of the vehicle and ad- 
*justs the governor for actuating a 
switch when it reaches a certain 
speed, thereby cutting off the ignition 
current from the spark plugs. 


Headlight § (1,250,745).—Instead_ of ` 


fastening the lamp socket in rigid 
alinement with the axis of the head- 
light reflector, Overton Winston, of 

inneapolis, Minn., mounts the sock- 


1,250,7456—Non-rigid Headlight Lamp. 


A series of brief comments on 
some of the recently issued elec- 
trical patents which appear to be 
of particular interest to our read- 
ers, the number after each head- 


ing being that of the United 
States patent to which the sum- 
mary relates. Any correspondence 
regarding such patent matters 
should be sent direct to Mr. 
Scheible at the above address. 


et on a pivot behind the reflector and 
below its axis, so that the lamp can 
swing in a vertical plane to a limited 
extent. 

Excess-Pressure Indicator (1,250,- 
210).—This switch patent, assigned by 
H. Y. Norwood and F. K. Taylor to 
the Taylor Instrument Companies, of 
Rochester, N. Y., shows a device for 
closing a circuit when the pressure of 
a fluid reaches a certain point. The 
movable switch member is mounted 
on a piston which is forced toward 
the circuit terminals against the pres- 
sure of a spring. 

Making Hollow Metal Bodies (1,- 
250,802).—In this patent and in No. 
1,250,803, Edward G. Cook, of Long 
Island City, N. Y., describes a method 
and an apparatus for making hollow 
metal bodies. He first fills a mold 
with lead or other fusible metal, chills 
the mold so as to solidify the surface 
portions of the lead, and drains the 
unchilled lead out of the interior of 
the shell thus formed. Then he uses 
this shell as a core on which he de- 
posits a metal of a higher melting 
point electrolytically, and afterwards 
heats the plated body to remove the 
lead core from it. 

Guy-Rod Anchor (1,250,350).—Is- 
sued to Chester R. Pieper, of La 
Crosse, Wis., on an application filed 
in 1914, this patent shows a drive an- 
chor with blades pivoted to the shank 
and adapted to fold against this shank. 
The point or pilot broadens from its 
tip to an area greater than that of the 
folded blades, so as to clear the way 
for the inserting of the latter in the 
ground. 

Reclaiming Old Friction Tape (1,- 
250,418).—Judging from the patent 
assigned by,Russell D. Belden to the 
Miller Rubber Co., of Akron, Ohio, 
old and dried friction tape may be 
worth preserving and selling, since he 
mentions vulcanized scrap friction 
fabric as one of the ingredients of a 
Heed plastic composition for shoe 
soles. 


Incandescent Lamp (1,250,815).— 
Relates to a tungsten-filament lamp 
having a “getter” within the bulb con- 
sisting of phosphorus and cupric ox- 
ide. The patent, issued to Dorsey 
and Blake on an application filed near- 
ly four years ago, is assigned to the 
General Electric Co. 


Scheible, Patent 
Chicago, Illinois 


Pipe-Grounding Clamp (1,250,467). 
—To make a single size of clamp ad- 
justable for different sizes of pipes, 
Frederick I. Johnson, of Warren, R. 
I., makes a wire terminal in the form 
of a saddle. This saddle is strapped 
to the pipe by a flexible band having a 
series of holes which afford the need- 
ed adjustment. 

Time-Limit Relay (1,250,806).—Two 
disks, rotated after the manner of 
electric meter disks, carry contacts 
and are so arranged that the contact 
on one overtakes that on the other 
when the actuating current exceeds a 


' 1,250,806—TIme-Limit Relay. 


predetermined amount. Shown in a 
patent assigned by James R. Craig- 
head to the General Electric Co. 

Electric Lamp Fixture (1,250,581). 
—To prevent a wabbling or lateral 
movement of the shade supporter in 
an indoor lighting fixture, Gustave A. 
Harter (of the Harter Mfg. Co., Chi- 
cago) provides a removable ring 
which has a shoulder engaging a por- 
tion of the shade supporter. 

Oil Refining (1,250,879).—Accord- 
ing to this patent, Leon C. Hirt, of 
Los Angeles, Cal., employs an elec- 
tric arc in a closed chamber as part 
of the means for fractioning hydro- 
carbon oils. The oil is preheated and 
is passed within a closed chamber (in 
which a controllable pressure is main- 
tained) through a zone containing the 
electric arc, chlorine gas being also 
supplied to the chamber. 


1,250,879—Electrical\ Olh (Refining. 
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BANKERS REPORT ON PUBLIC 
SERVICE SECURITIES. 


At a recent convention of the Invest- 
ment Bankers’ Association of America 
the public service securities committee 
was instructed to prepare a report cov- 
ering the situation with respect to se- 
curities of this character. In part this 
report is as follows: : 

No class of securities is more widely 
distributed than the bonds and stocks of 
electric railway, gas and power and light, 
telephone and other public utility com- 
panies. The average holdings are small, 
and while very large amounts of utility 
securities are held by the insurance com- 
panies and savings banks, they are also 
widely distributed in the smallest de- 
nominations among a multitude of indi- 
vidual investors. More than $4,500,000,000 
are invested in electric plants, nearly 
$5.000,000,000 in electric railways, $3,- 
500,000,000 in gas plants, $1,500,000,000 in 
telegraphs and telephones and probably 
a half milion more in equipment and 
supplies for these utilities in the hands 
of dealers—a total of $15,500,000,000 of 
the people's savings devoted to the con- 
servation of energy in the public service. 


General Electric Increases Capital. 


General Electric Company stockholders 
at a special meeting recently ratified the 
roposed increase in capital stock by 
20,000,000. If the official estimates of 
the General Electric management are 
verified by the full returns the company 
in its fiscal year ending December 31 will 
roll up the record profit of $27,000,000, a 
sum nearly $8,000,000 larger than in 1916. 


AMERICAN TELEPHONE & TELE- 
GRAPH COMPANY NOTES. 


To provide funds to meet extraordinary 
expenditures for the war requirements of 
the government the American Telephone 
& Telegraph Company has sold $40,- 
000,000 one-year 6 per cent notes to a 
banking syndicate, it was announced re- 
cently. Part of the proceeds to the 
amount of $18,000,000 will be used to 
meet maturing obligations of subsidiary 
companies, but the balance will provide 
cash for the war need improvement. 


Investors are being offered $10,500,000 
Toledo Traction Light & Power Company 
7 per cent two-year gold bonds at 9814 
and interest, offering a yield of 7.82 per 
cent. Offering is being made by a syn- 
dicate headed by the Harris Trust & 
Savings Bank and the National City 
Company. Toledo Traction does prac- 
tically the entire electric light and_power 
ran street railway business in Toledo, 

O. 


Copper Prices. 


Advices from Washington state that 
the present copper prices, fixed by the 
Government, will continue until January 
21. On that date they will either be con- 
tinued or revised. Details are being 
looked into, but final decision may not 
be announced until a near date, to which 
the present prices carry. 


Copper Output at Upper Lakes. 


With the end of 1917 it became more 
and more apparent that there would be 
a large decrease in the total copper pro- 
duction of the Lake Superior camp from 
the figures of 1916—considerably more 
than 10 per cent. It has been predicted 
that the district would get out a total 
of from 225,000,000 to 230,000,000 pounds of 
copper in 1917, but brief study of the 
first ten months’ output for the larger 
mines would seem to indicate that not 
more than 220,000,000 pounds, if that 
much, has been manufactured. 

The big problem in the way of getting 
out a big production of copper has been 
the labor shortage, first trouble with 
which was experienced during the last 
tew months of 1916. The shortage did 
not become really serious till March or 
April of last year, however. It was be- 
lieved, early in the year, that embargoes 
and car shortage would hold up the cop- 


per production to some extent, but the 
cpening of lake navigation in the spring 
took out the big surpius of manufactured 
copper on hand and greatly helped the 
situation. 

The labor shortage continues, although 
it has been a much less bothersome prob- 
lem the last two months than during 
the warm months of summer. Some of 
the smaller mines and prospects have 
closed and others plan to do so for the 
winter, releasing a number of experi- 
enced workmen to the Jarger mines, while 
thousands of new men have been brought 
in. Where thousands have been import- 
ca, however, only hundreds have stayed 
with the mining companies, and men are 
going out daily, although at a smaller 
rate than a month or so ago. 

The probability that the mining com- 
panies, despite the government regulated 
poe of copper, will continue to pay 

onuses and extra percentage on the 
wages after the first of this year is hold- 
ing many men who otherwise would leave 
the district. None of the companies has 
announced, to date, that these bonuses 
will be continued, however. In the cases 
of most companies the agreements on 
Pong payments will expire the first of 

NI s 

Just what the Government will do 
when the period for which copper has 
been ordered sold at 231% cents comes to 
an end is another bothersome problem. 
It is not anticipated that a new low price 
will be set, however. With many of the 
larger companies forced to reduce their 
dividend declarations, it is felt that a 
further cut in the selling price would 
mean the suspension of operations, at 
least serious curtailment, at even some 
of the larger properties. 


Public Utility Dividends. 


Directors of the Lindsay Light Com- 
pany this week increased the regular 
quarterly dividend on the common stock 
from 3 to 5 per cent and provided for 
an extra disbursement on that issue of 
15 per cent. In addition the regular 1% 
per cent was declared on the preferred, 
all payable February 28 to. stock of rec- 
ord February 3. 

This action is in line with the course 
of dividends both in 1916 and 1917. The 
first quarterly dividend in 1916 was in- 
creased from 1 to 2 per cent, and the 
total payments for that year in regular 
and extra dividends were 13 per cent, 
the stock being put on a 3 per cent quar- 
terly basis May 31, 1916. Last year 31 

er cent. was distributed to shareholders 
n regular and common dividends. This 
year, if the 5 per cent quarterly dividend 
is continued—and there is no reason to 
suppose otherwise—at least 35 per cent 
will have been paid when it closes, 

Lindsay Light has been enjoying great 
prosperity in recent years, with a steady 
expansion. In the fiscal year ended May 
31 last net profits were $431,003 and the 
surplus was $307,003, both figures more 
than double those of the preceding 
twelve months. While no official esti- 
mates are obtainable, it is expected that 
in the fiscal year to end May 31 next 
even the 1916 record will be surpassed. 


Crocker-Wheeler Company, electrical 
machinery manufacturer, of Ampere, N 
J., has declared a regular quarterly divi- 
dend, for last quarter of 1917, of 1% per 
cent on preferred and 2 per cent on com- 
mon stock, payable January 15 to stock 
cf record January 5. 


Public Service Electric Company of 
New Jersey has declared a regular quar- 
terly dividend of 1% per cent on common 
and 114 per cent on preferred stock, pay- 
able one 1 to stock of record Janu- 
ary 


Sierra Electric Company has declared a 
Gividend of $1.50 on preferred stock, pay- 
able po 1 to stock of record Janu- 
ary : 


Standard Underground Cable Company 
has declared the regular quarterly divi- 
dend of 3 per cent, an extra of 3 per cent 
and a special dividend of 9 per cent, 
making a total of 15 per cent, all pay- 
able Aanualy 15 to stock of record Janu- 
ary 


Northern States Power Company has 
declared the regular quarterly dividends 
of 1% per cent on both preferred and 
common stock, payable January 21 to 
stock of record December 31. 


Western States Gas & Electric Com- 
pany has declared the regular quarterly 
dividend of 1% per cent on preferred 
stock payable January 15 to stock of rec- 
ord December 31i. 


Ottumwa Railway & Light Company 
has declared the regular quarterly divi- 
dend of 1% per cent on preferred stock 
payable January 15 to stock of record 
December 31. > 


Puget Sound Traction, Light & 
Ccmpany has declared its Popular rae 


terly dividend of 1 er cent 
$14,793,400 preferred Le oe Beg oe ne 


United Railways & Electric Com 
of Baltimore has declared a dividend of 
50 cents a share on the common stock, 


rayable January 15 a - 
Aa y S registered Janu 


American Light & Traction Com 

declared reguiar quarterly dividenda af 
14% per cent on the preferred and 2% 
per cent on the common stocks and a 
ividend of 2% shares of common stock 
on every 100 shares of common stock 
outstanding, all payable February 1 to 
stock of record January 10. 


Carolina Power & Light Compan 
Clared regular quarterly dividend aps 
ver cent on the common stock, payable 
February 1 to stock of record January 15. 


Electrical Utilities Corporation h 
a - 
clared a quarterly dividend of 1 : se 
cent on its preferred stock, payable Janu- 
ary 15 to stock of record January 6. 

United States Rubber Com 

pany ha - 
clared a quarterly dividend of Bee cont 
on its first preferred stock. payable 
January 31 to stock of record January 15. 


Pennsylvania Lighting Compan - 
clared the regular quarterly anina ot 
1% per cent on preferred stock, payable 
January 15 to stock of record January 2 


Public Service Company of No 
Illinois has declared a quarterly aiviacna 
of 1% per cent on preferred stock and 
1% per cent on common stock, both pay- 


able February 1 
ary 16. y 1 to stock of record Janu- 


Milwaukee Electric Railwa 

Company has declared a regular pE t 

oe of Soha cent on the pre- 
ck, payable Janua 

of record January 21, a 


Commonwealth Edison Company h 
declared the regular quarterly, dividend 


of 2 per cent, payable Februar 
of record January 15. y 1 to stock 


Virginia Railway & Power 
has declared regular seiahPictootey. 


dend of 3 per cent on the 
payable January 21. preferred stock, 


The West Penn Power Company de- 
clared the regular quarterly dividend of 


1% per cent on the preferre is 
able February 1. ” red stock, pay 


Trustees of the Massachusetts LI 
Company have declared a dividend te 
$1.50 on the preferred stock and 25 cents 
on the new common shares, payable 


January 15 to st 
hoe oe. ock of record Decem- 


WESTERN POWER COMPANY. 


Western Power Company of Can 
Ltd., reports for November: Ore ne 
revenues $41,246, an increase of 11.6 per 
cent, compared with the same month last 
year, and net earnings of $31,708, an in- 
crease of 32.48 per cent, compared with 
November, 1916. Net earnings for year 
1917 to date are $301,424, compared with 
$234,059 in 1916. For twelve months end- 
ed November, 1917, net earnings are 
$346,153, an increase, of 36.9 percent over 
twelve months ended November, 1916. 
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Reports of Earnings. 


EARNINGS OF ALL BYLLESBY 
PROPERTIES. 


Gross and net earnings of all utility 
properties operated by H. M. Byllesby & 
Company for the month of November, 
1916, and 1917, and the years ended 
November 30 for the two years named, 
are reported as follows: 

Gross. Operating. Net. 
Nov., 1917.$ 1,825,318 $ 1,052,570 $ 772,748 
12 months 19,059,299 10,441.380 8,617,919 
Nov., 1916. 1,550,619 778,941 771,678 
12 months 16,945,851 8,654,925 8,290,926 


PACIFIC GAS & ELECTRIC COMPANY. 


1917. 1916. 

November gross....... $1,746,026 $1,613,110 
*Total income......... 1,791,396 1,655,903 
Net after taxes....... 589,115 659,530 
Surplus after charges. 229,696 322,736 
Balance after re- 

ferred dividend ..... 105,721 204,386 
Eleven months’ gross.18,042,988 16,946,371 
*Total income......... 18,535,280 17,343,277 
Net after taxes....... 6,855,791 7,325,600 
Surplus after charges. 2,929,405 3,612,187 
Ralance after pre- 
e ferred dividend...... 1,569,068 2,340,568 

*Including $11,500 in November, 1917. 


and $28,395 in November, 1916, involved 
in rate litigation; $283,390 for 11 months, 
1917, and $318,342 in 1916. 


-REPUBLIC RAILWAY & LIGHT COM- 
PANY. 


1917. 1916. 

November fross....... $ 464,296 $ 344.9423 
Net after taxes....... 136,713 148,859 
Total income.......... 144,218 149,199 
Surplus after charges. 54,034 78,260 
Balance after pre- 

ferred dividends..... 28,077 52,303 
Twelve months’ gross. 4,770,074 3,935,074 
Net after taxes....... 1,566,296 1,663,504 
Total income.......... 1,628,368 1,679,404 
Surplus after charges. 632,980 862,798 
Balance after pre- 

ferred dividends..... 321,496 551,314 


COLORADO POWER COMPANY. 


1917. 1916. 
November gross....... $ 108,211 $ 91,497 
Net after taxes....... 64,617 44,931 
Total income.......... 66,182 45,900 
Twelve months’ gross. 1,166,756 1,000,627 
Net after taxes....... 64,562 559,959 
Total income.......... 700,092 600,752 
Surplus after charges 
and depreciation.... 357,244 285,712 
Balance after divi- 
dends ....... EN 91,261 29,448 
TWIN CITY RAPID TRANSIT COM- 
PANY. 
1917. 1916. 
November gross....... $ 807.840 $ 848.497 
Net 4 ccocak e toties usi 254,297 326,730 
Net after charges and 
taxes Fedo ee Sead os 89,785 189,054 
Eleven months’ gross. 9,345,623 9.290,402 
Net after taxes....... 3,095.159 3,562,961 
Surplus after charges. 1,403,816 1,990,408 


UTAH SECURITIES CORPORATION. 


(Earning of Subsidiary companies.) 
1917. 1916. 
November gross.....-. $ 592.304 $ 504,423 
Net 80k abe eine ee ees 311,621 288 668 
Twelve months’ gross. 6,493,550 5,520,277 
Net oi ee eo ie Eaa 3,474,901 3,063.950 
NOTHERN STATES POWER COM- 
PANY. 
Gross. Expenses. Net. 
Nov.. 1915...$ 502.888 $ 204,056 $ 298,831 
12 months... 5,045,692 2,229,585 2,806,106 
Nov., 1916... 581.254 253, RRR 327.366 
1% months... 5,986,130 2,582,209 3,303,921 
Nov., 1917... 693,204 403,703 289,500 
12 months... 7,067,199 3,590,859 3,476,339 


G 


LOUISVILLE o & ELECTRIC 


OMPANY. 
Gross. Expenses. Net. 
Nov., 1916...$ 223.483 $ 96,900 $ 126.583 
12 months... 2,437,799 1,026,190 1,411,609 
Nov., 1917... | 277,747 115.633 162,114 


12 months... 2.778.115 1.293.705 1,484,410 


SAN DIEGO CONSOLIDATED GAS & 
ELECTRIC COMPANY. 


Gross. Bepenece $ en 501 
Nov., 1916...$ 120.077 $ 69,17 07 
12 months... 1,531,995 784.452 747,542 
Nov., 1917... 151,175 R2,521 68,654 
12 months... 1,572,278 851,573 720,704 


WESTERN STATES GAS & ELECTRIC 


COMPANY. 
Gross. soa MN rene 
ov., 1916...$ 112.442 $ 5A 56,95: 
N months... 1,282,887 638.929 593,958 
Nov., 1917... 126.944 TR.R13 48.331 
12 months... 1,381,363 757,566 623,797 
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MEXICAN TELEGRAPH COMPANY. 
For three months ending December 31: 
1917 


A 1916. 
GOSS. 25.625 he8456a8 4 $ 385,000 300,000 
Net after taxes....... 279,000 207,790 
Total income......... 329,000 251,385 
Surplus ....ossesssss. 191,123 154,150 
Previous surplus....*4,919,SS1 5,258,248 
Total surplus........ 5,105,005 5,412,198 


Above fixures partly estimated. 
*As adjusted. 


PACIFIC GAS AND ELECTRIC 
COMPANY. 


For the eleven montns ended November 
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surplus after charges decreased $682,782; 
balance after preferred dividends de- 
creased $771,300. 


LAKE SHORE ELECTRIC RAILWAY. 
October— 1917. 1916. 
Operating revenue....$ 142,840 $ 136,113 
Ten months ......... 1,475,625 1,342,126 
Operating expenses... 107,995 84,87S 
Ten months ......... 949,418 838,007 
Operating income . 34,845 31,235 
Ten months ......... $76,207 505,119 
Fixed charges ....... 35,321 36,521 
Ten months ......... 316,848 362,827 
Net income .......... 476 14.714 
Ten months ......... 129,355 141,292 


30 last, net after taxes decreased $469,809; 


BAY STATE STREET RAILWAY. 


The income statement of the Bay State Street Railway, Boston, Mass., for the 


year ended Dec. 31, 1916, follows: 


Amount, 


Operating revenue 
Operating expenses 


ee ee} 


ee 


VANS 65.55 5 CSAS OO AAT CE PE OE EG MERE ERS SSRIS 626,251 
Operating. INCOME ©6566 6s ees hoses we esas a eres $ 1,814,567 
Non-operating income ....... cc eee e ec eee eee eee 62,430 


Gross income 


Deductions from gross income: 


Rent of leased roads... .... cc ccc ee eee ee eee $ 192,667 
Interest on funded debt....... 2... cece ee ee ee eee 1,050,774 
Interest on unfunded debt..... 0... 2... ce ee ce eee 68.775 
Miscellaneous ..sessossesoseseseresseeorsernesesoo 30,627 
Total deductions 445 6k355s sie sew Hib heeds sewes $ 1,342,844 
Net INCOMES 4cb666 io ewes BORE eet oS Een es $ 534,153 
Dividends: 
First ‘preferred stock s.s4es. 08 siwsesein gees wedeus $ 175,951 
Common stock 336k oe ne 0 see 54 seir Se ORR eae 102,586 
Total dividends os 24 so h6 ees wh rs hs BE ew $ 278,537 
Surplus: for year i-csied sy ereus to eee ee Ses Le Sees $ 255,616 
*Decrease. 


ise eats Ante ae tienen 2 ee Ne Meee $10,513,618 
7.472.800 


et a ee ea ee S $ 2,440,818 


EE E Ras Laue woe oases $ 1,876,997 


Per Increase 
cent. for year. 
100.0 $854,783 
70.5 140,247 
23.5 $114,536 
6.1 712? 
17.4 $113,824 
0.6 *1,510 
18.0 $112,314 
1. $ 8,524 
10,1 14,943 
0, 40 457 
0.3 3,965 
12.9 *$ 13,523 


ad $125,836 


1.7 $ 11,035 
0.9 102,586 
2.6 $113,621 
2.5 $ 12,215 


WEEKLY COMPARISONS OF CLOSING- BID PRICES OF SECURITIES OF LEAD- 


ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


*Last sale. 


Div. rate. Bid. Bid. 
Public Utilities— Percent. Jan. 2. Jan. 9. 
Adirondack Electric Power of Glens Falls, common.............-. ; 15 10 
Adirondack Electric Power of Glens Falls, preferred.............. 6 6714 65 
American Gas & Electric of New York, common.......... 10+extra 7 87 
American Gas & Electric of New York, preferred............ ia 6 38 38 
American Light & Traction of New York, common.............. : 218 220 
American Light & Traction of New York, preferred.............. 6 90 90 
American Power & Light of New York, common................ 4 40 40 
American Power & Light of New York, preferred............ neni d 6 T1 71 
American Public Utilities of Grand Rapids, common......... ase . 27 24 
American Public Utilities of Grand Rapids, preferred............ 6 56 n4 
American Telephone & Telegraph of New YorK.........-+-...e.- ' 105 a 
American Water Works & Elec. of New York, common...... pate a ` 41h 4% 
American Water Works & Elec. of New York, particip........ 8 8 
American Water Works & Elec. of New York, first preferred.... k 57 59 
Appalachian Power of Bluefield, COMMON....esesssesesesrees Peete 2% 21% 
Appalachian Power of Bluetield, preferred.............-.+++e0.. 7 18 20 
Cities Service of New York, COMMON..........- eee eee ee eeeee +extra 206 912 
Cities Service of New York, preferred.......0.0 0 cece eee eens are 6 66 1/6 70 
Commonwealth Edison of Chicago... ..... cece eee cece eee eee wees 8 102 103 
Comm. Power, Railway & Light of Jackson, common......... or 4 31 21 
Comm. Power, Railway & Light of Jackson, preferred........ A 6 62 63 
Federal Light & Traction of New York, common..........-..... ste 3 3 
Federal Light & Traction of New York, preferred...........-. ase 25 25 
Illinois Northern Utilities of DIXOM....... ce eee eee ee ee eee eens ites 6 16 7A 
Middle West Utilities of Chicago, COMMON... ... cee ee eee eee eee 2+extra 20 26 
Middle West Utilities of Chicago, preferred.......-.......+- ere 55 56 
Northern States Power of Chicago, COMMON........+-+-+++ ees ex.div. 7 60 60 
Northern States Power of Chicago, preferred......-.e..eeee- ex.div. 7 80 R5 
Pacific Gas & Electri? of San Francisco, common..... ...... Eee 5 301% 27 
Pacific Gas & Electric of San Francisco, preferred. ........- osse 6 80 79 
Public Service of Northern lllinois, Chicago, common............ 7 T7 74 
Public Service of Northern Illinois, Chicago, preferred.......... 6 85 g5 
Republie Railway & Light of Youngstown, common.......... Saas 4 19 91 
Republic Railway & Light of Youngstown, preferred............ 6 53 63 
Standard Gas & Electric of Chicago, common. ....-..++--see- See : 5% ile 
Standard Gas & Electric of Chicago, PVrETErreds «66 baad Lec loes wees 6 19%, 20 
Tennessee Railway, Light & Power of Chattanooga, common..,.._ .. 2% 2 
Tennessee Railway, Light & Power of Chattanooga, preferred.... 6 10% 101% 
United Light & Railways of Grand Rapids, common........ Sewn 4 27 26 
United Light & Railways of Grand Rapids, preferred............ 6 5R 60 
Western Power of San Francisco, COMMON. ......6. sere eee eas sa 80 gA 
Western Power of San Francisco, nreferred.......s.ssssersreeee 6 40 40 
Western Union Telegraph of New YorK.......-.0: eee eee eee cere extra 87 8§ 
Industrials— 
Electric Storage of Philadelphia, cOMMON........-4. essere eer cere 4 45 49 1 
General Electric of Schenectady... ... cece cece cece eee ee eee ees : g 135 133 
National Carbon of Cleveland, COMMON sssesssssreseserrerereeno 8 561 56O 
National Carbon of Cleveland, preferred. .......ssceresreerreeree Ss 130% 13014 
Westinghouse Flectric & Mfg. of Pittsburgh, common..... 5 +extra 41 3% 405, 
Westinghouse Electric & Mfg. of Pittsburgh, preferred...... ee 7 59 58 
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Synchronous Motor Driving Alr Compressor. 


CHICAGO, SATURDAY, JANUARY 19, 1918. 


Induction Motor Driving Biower. 


Motor Drive in a Modern Foundry 


Muskegon Plant Finds Economy in Purchased Power— 
An Aggregate of 1400 Horsepower in Motors Used 
—Energy Purchased from Consumers Power Company 


USKEGON, Mich., is a growing industrial cen- 
M ter, with practically all shops and factories 
operated by electric power, steam-power equip- 
ment being utilized mostly for heating purposes. Sev- 
eral of those plants are comparatively new industries, 
and others have so expanded in recent years as to 
require much new equipment installed in modern build- 
ings. In all plants referred to electric power for motor 
drives and lighting is supplied by the Consumers Pow- 
er Company, whose three 5000-kilovolt-ampere trans- 
formers receive current from its interconnected central 
Stations at 72,000 volts, and which deliver current at 
the factory transformers at 7200 volts. 

In noting the applications of electric power to shop 
and factory uses, special attention may be given to the 
large capacity plant of the Campbell, Wyant & Cannon 
Foundry Company, situated at Muskegon Heights, the 
factory suburb of Muskegon. Current is received at 
7200 volts, with a frequency of 30 cycles, which for 
Motor use is stepped down to 480 volts, three phase, 
through two 300-kilowatt, single-phase, open-delta 
transformers; and for lighting purposes this is reduced 
to 240/120 volts through two 5o-kilowatt transform- 
ers. There is a rated motor load of 1400 horsepower 
in the entire plant; the motors are of the induction 
type, ranging in capacity from 150 horsepower down 
to 14 horsepower. The one exception to the general 
induction type consists in a General Electric 300-horse- 
power synchronous motor, operated at 7200 volts, at a 
speed of 214 revolutions, and which is direct connected 
to an Ingersoll-Rand two-stage, air compressor, the air 


from which serves for sand blasts, for chipping and 
general purposes. Having this unit on the line with 
a heavy induction load enables them to operate with 
satisfactory power-factor. The energy requirements 
of the entire plant amount of 200,009 Rilowatt-hours 
per month, the maximum constant demand being, ap- 
proximately, 500 kilowatts. 

The synchronous motor and the large two-stage air 
compressor which it drives are shown in an accom- 
panying illustration, and a part view of an 8o-volt, 
40-ampere exciter, connected to the motor, is also 
given. In the background of the same illustration is 
shown a less distinct view of an Ingersoll-Rand two- 
stage compressor of smaller capacity, belt connected 
to a General Electric 150-horsepower induction motor. 
Another installation in this department is a steam- 
driven 10-kilowatt, 220-volt motor-generator set, pro- 
ducing direct current for operating a locomotive crane 
in the yards for scrap handling. Al! these installations 
are in the older shop and foundry department, the 
newer foundry, occupying the full length of a city 
block, being situated on the opposite side of the street. 

The main foundry is equipped with six overhead 
electrically operated traveling cranes each of 60-foot 
span. Five of these are of the Shaw type. each of 3.5 
tons capacity ; in each case the bridge and hoist motors 
are of 11 horsepower, alternating current. The sixth 
crane is a Pawling & Harnischfeger type, 3.5 ton 
capacity, operated by motors of the same capacity as 
are the others. 

Another feature of foundty equipment consists of 
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an overhead monorail line, having a run of 600 feet, 
with a two-ton electric hoist. This is the Shepard 
monorail, which is used for sand distributing through 
the dav. and for handling rough castings during the 
night shift. There are two wall cranes in the foundry 
for manipulating the molds. : 

The four cupola furnaces are supplied with draft 
by Sturtevant, American and Buffalo forge blowers, 
the blower in each case being belt connected to a 50- 
horsepower motor by jack-shaft arrangement in which 
there is a flexible coupling between the motor and the 
pulley shaft. In one of the illustrations is a view of 
a Buffalo forge blower driven by a 50-horsepower 
General Electric motor, induction type. The cupolas. 
thus operated, have each a capacity of 16 tons of metal 
per hour. 

Four motors of a combined capacity of 57.5 horse- 
power are required to operate four sand mixers, each 
mixer being driven by an individual motor by belt 
transmission. A sand-blast exhauster is driven by a 
75-horsepower motor: and two large rattlers, each 
operating on ball bearings, self-oiling, are each driven 
by a 20-horsepower Fairbanks- Morse motor. 

All energy is carried throughout the works in con- 
duits, and is distributed by Cutter panel boxes to the 
several departments, all power cabinets being kept 
separate from the lighting circuits. 


GOVERNMENT NEEDS MEN FOR SEARCH- 
LIGHT REGIMENT NOW BEING 
ORGANIZED. 


Opportunity for Young Men Possessing Electrical Expe- 
rience or Fundamental Knowledge of Electricity 
and Mechanics for Special Service Abroad. 


An excellent opportunity is being offered to young 
men possessing a knowledge of electricity and mechan- 
ics as Well as experienced electricians, gas-engine oper- 
ators and machinists to serve the Government effec- 
tively in its fight for democracy. 
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Searchlight Unit for Fleid Service. 


The War Department is organizing a regiment of 
searchlight companies for special service abroad. These 
units will be highly specialized and used for battle 
illumination and anti-aircraft protection. The com- 
panies will be armed and equipped as regular military 
units and will form part of the regular army organ- 
ization. They will be called upon for extremely active 


ELECTRICAL 


REVIEW Vol. 72—No. 3. 
work in the war zone and pains are being taken in the 
selection of the personnel of the companies. 


WHo Can QUALIFY? 


Men of proper experience who already have been 
drafted into service may in special cases be trans- 
ferred. In order to obtain those of suitable qualifica- 
tions, a special ruling will permit men within the draft 
age but not yet called, to be inducted direct into this 
regiment. The plan is to obtain bright, young, intelli- 
gent and ambitious men who possess a fundamental 
knowledge of electricity and mechanics as well as 
trained and experienced electricians, gas-engine oper- 
ators and machinists. The enlisted personnel will 
embrace men experienced in one or more of the fol- 
lowing occupations: Electrician, gas-engine operator, 
machinist, motor-truck driver, blacksmith, horseshoer, 
mechanic and general all-around utility men. 

Men must first enlist as privates and will be paid 
$30 per month together with food, clothing, medical 
attention, etc. Non-commissioned grades will be avail- 
able at rates of pay from $36 to $96 per month, and 
future promotion is open to those of ability. 

Specialized service of this character offers un- 
usual opportunities for those capable. The character 
of the work will be highly interesting and varied. The 
man who has the necessary training and ability cannot 
serve his country better than by joining such an organ- 
ization. 

Uses OF SEARCHLIGHT IN Wak. 


The war as it is now being fought offers great 


opportunities for the use of searchlights, both for de- 


fensive as well as offensive operations. Among the 
uses of projectors on the battlefield are the following: 

To discover and keep in touch with the movements 
of the enemy during the night. 

To seek out and illuminate hostile objectives, so as 
to fire upon them. 

To blind the enemy. 

Ts illuminate roads and possible hostile positions 
in the more distant foreground by periodically work- 
ing the light. 

To search the near foreground. 

To support fire effect by illumination of hostile 
targets. 

To disturb hostile works by alternate blinding and 
ee on the beam or by working the beam back and 

orth. 

To blind opposing searchlights. 

-~ To support attacks in the foreground by throwing 
the beam in front of the advancing troops and screen- 
ing their movements. 

They help by revealing obstacles to their own artil- 
lery which is thus enabled to destroy them. 

To blind the enemy and disturb his forward march 
and firing capacity and confusing him by making him 
think his plans are discovered. 

To facilitate the landing of aviators at night. 

For anti-aircraft work and night bombing defense. 

The foregoing summarizes the general activities of 
this new regiment. Information may be obtained by 
writing direct to the Commanding Officer, 56th U. S. 
Engineers, Washington Barracks, D. C. The appli- 
cant must give the following information: (1) name; 
(2) address:.(3) age; (4) married or single; (5) na- 
tionality : (6) will you enlist for the period of the war: 
(7) brief statement of education; (8) present occupa- 
tion: (9) experience; (10) name and address of pres- 
ent or former employer: (11) whether or not the 
applicant has been drafted. 


January 19, 1918. 


Cost Data on Drag-Line Operation 
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for Coal Mine 


Electrical Equipment at Mine of Locust Mountain Coal Company 
Shows Marked Saving—Control Equipment a Feature of Installation 


By L. W. 


tric control in a field where reliability is essen- 

tial can be found in the electric control of a 
drag-line excavator. Such an excavator was recently 
installed by the Locust Mountain Coal Company, 
Shenandoah, Pa. 

It is used for stripping coal beds, the stripping 
being done from 14 to 30 feet deep and the rock being 
drilled by steam drills and shot when encountered in 
the stripping process. In one position with this drag 
line it is possible to take a cut of 150 feet wide. Spoil 
hanks are always dropped on surface which does not 
contain coal, that is, the excavator is always placed 
directly over the vein and followed by a steam or 
electric shovel. The drag-line method of stripping 
coal beds has found favor with mining engineers 
inasmuch as it is much cleaner than any other method 
as no rock or dirt can be spilled on coal when once 
cleaned, as is the case when it is necessary to run 
locomotive track for hauling rock and dirt which 1s 
taken off the surface. 

Electric control of a drag line is preferred because 
no fireman is needed, no coal passer and no pipe man. 
Further, there is no water pipe to freeze up and on 
the coldest mornings no delay is necessary to start the 
stripping operation, it merely being necessary to close 
the main line switch and start operation. The only 
labor which is required for the operation of this ma- 
chine is the drag-line operator, an oiler and a few men 
in the pit, whereas in stripping by means of steam 
shovels and hauling the dirt and rock locomotives the 
amount of labor required is increased six or seven 
times. 

This drag-line excavator has a 24-foot diameter 
turntable, 150-horsepower hoist motor and 75-horse- 
power swing motor. 

The turntable consists of 40 open-hearth steel 
rollers revolving between two go-pound rail circles, 
24 feet in diameter, one attached to the bottom of the 
revolving frame and one to the top of the base. 

The main machinery is driven by a direct-geared 
150-horsepower, 440-volt, slip-ring type motor, oper- 
ating at a speed of 565 revolutions per minute and 
includes two drums, one of which winds the rope by 
means of which the bucket is dragged through the 
dirt and the other operates the rope by means of 
which the bucket is hoisted. There is also a small 
drum for the purpose of manipulating the rope by 
means of which the boom is lowered and raised. 

The swinging machinery is operated by a 75-horse- 
Power, 440-volt, slip-ring type motor, driving a vertical 
Swinging shaft by means of three gear reductions. A 
Pinion on the vertical shaft engages the swinging rack 
on the base. 

The master controllers, brake levers, etc., are all 
mounted at the front of the machine facing the boom 
at which point the operator can operate the machine 
without danger to the pitman. 


OO: OF the most interesting applications of elec- 
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The bucket has a capacity of 31⁄4 cubic yards and 
is suspended by a three-part hoist, being dumped by 
locking or holding the third or single part of the hoist- 
ing line which is attached to the front end or arch of 
the bucket. After the brake is set, continued hoisting 
dumps the bucket. This brake or holding device con- 
sists of a drum, with a spring-actuated pawl and 
ratchet located near the front of the boom and oper- 
ated from the operator's platform on the revolving 
frame. 

The magnetic control panel furnished for this 
equipment by the Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis., consists of double-pole 
magnetically operated switches equipped with series 
relays. The master drums which are mounted over 
the operator’s head are of the bevel-gear type, equipped 
with punched-brass fingers having a forged-copper 
tip so designed as to prevent stubbing of the finger. 
The main motor controller is equipped with jamming 
relays so operated that the resistance is automatically 
cut into the rotor circuit when the motor is stalled. 
The maximum current taken by the mdtor under these 
conditions will not cause the circuit-breakers to open, 
thus the operator has control over the motor while it 
is stalled. This feature of stalling the motor and pro- 
viding absolute protection makes it possible to obtain 
digging characteristics similar to that of a steam ma- 
chine. 

The controller for operating the swing motor is 
equipped with a plugging switch so that it is possible 


Electric Drag-Line Excavator at Locust Mine, 
Shenandoah, Pa. 


for the operator to throw the controller quickly to the 
maximum speed position and to reverse at full speed. 
The current inrush during this plugging period oper- 
ates the series relay having control of the plugging 
switch, and in this way resistance is cut into the rotor 
circuit of the swing motor, so that the motor is fully 
protected during the plugging period. Because of the 
momentum of the boom on an equipment ofthis kind 
it is not necessary, under, ordinary, conditions, to 
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reverse at fuil speed ahead inasmuch as the operator 
very often throws the controller to central position at 
approximately 20 degrees ahead of the dumping pile, 


Control Panels for Drag- Line Excavator at Locust Mine. 


the momentum carrying the boom to this point, at 
which time the motor is plugged. 

The grid resistance for the motors is mounted at 
the rear of the control boards in open frames thor- 
oughly protected and ventilated. 

The power for this installation is taken from the 
Harwood Electric Company, Hazelton, Pa., which is 
22 miles distant, being transmitted at 25,000 volts to 
Shenandoah, at which point it is dropped down to 
4000 volts and is again stepped down to 440 volts by 
the Locust Mountain Coal Company at its strip- 
pings, so that when brought to the drag line system, is 
three phase, 440 volts, 60 cycle. The transformers are 
mounted on a wagon. 

The current 1s carried to the machine by means 
of a collector-ring equipment consisting of three 
copper rings mounted concentric with the center 
casting of machine, which revolve with the same. 
Heavy brass brushes are anchored on the machine to 
which the cable is attached, there being two brushes 
for each phase, making a total of six brushes for the 
three rings, these brushes being mounted 180 degrees 
apart. 

Below is given the cost of stripping 256,710 cubic 
yards during the year of 1915. It will be noted that 
the cost is 4.2% cents per cubic yard. The writer has 
no figures available on the cost of stripping by means 
of locomotive and steam shovels but feels assured that 
this figure will be far in excess of the method de- 
scribed above. 


Total 

m Labor——~ -—Material—~ Cost 

Per er Per 

Classification. Amount. Yard. Amount. Yard. Yard 
Shovel crew ............ $1,463.50 $0.0057 $ 82.26 $0.0003 $0.0060 
Pitmen 46 etc ee Ry 1,697.80 .0066 5.16 ses .0066 
Blasters ..........c0ceee 107.02 .0004 1,804.22 .0070° .0074 
Repair and maintenance 317.08 .0012 1,274.89 .0050 .0062 

Electric repairs and 

maintenance ce... 318.64 0012 16.24 .0001 .0013 
Transmission line....... 74.56 .0003 7.60 oes .0003 
Power 3225 cieitaseeusene: (oeeurs an 2,038.26 .0079 #.0079 
Foreman, etc. .......... 339.16 .0013 22y. , Baa .0013 
Clerk vee rustne la Sets 40.50 .0902 3 ...... .0002 
Hauling .............00- 36.73 0001 ...... Sipa .0001 
Miscellaneous .......... 1,664.13 .0065 13.00 .0001 .0066 
Total xiacokeedak dace $6,059.12 $0.0236 $5,243.88 $0.0204 $0.0440 


Credit account timber, cutting brush, charged into colliery 
warehouse. 
$ 427.25 $0.0017 wee. $0.0017 


—— oe oe a —— 2 


Grand total ..,..... $5,631.87 $0.0219 $5,243.88 $0 0204 $0 0423 


Below are some figures covering the cost of strip- 
ping 56,565 cubic yards during the month of October, 
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1915. It will be noted that this cost is reduced to 
4.19 cents per cubic yard, there being quite some 
saving due to the absence of a blasting charge. 


Total 
7————Labor—, -——Material—~ Cost 
Per er Per 
Classification. Amount. Yard. Amount. Yard. Yard. 
Shovel crew ............ $ 391.97 $0.0069 $ 23.25 $0.0004 $0.0073 
Pitmen ...........22.205. 439.42 DOTB sae ecaceas snc ees .0078 
Blasting ccs.0c8 Cieeaee sees. HOR AS ees poate , EENS E hese acta igs Saas 
Repairs and maintenance 69.84 = .0013 433.50 .0077 0090 
Electric repairs and 
maintenance ......... 100.01 0018 50.34 .0009 .0027 
Transmission lines ..... 40.77 £0007 19 SORI .0007 
POW OF soe e aana e e ew beeen TCE 369.67 0065 .0065 
Foreman, etc. .......... 111.86 0019 ce de ee plete elds .0019 
Clerk. rosar E Ea E 45.17 0008 -sn.0h.¢40e asees .0008 
Hauling ....asssenannana 79.25 OO14 aan EN .0014 
Miscellaneous .......... 157.61 0028 53.34 .0010 0038 


$1,435.90 $0.0254 $ 930.89 $0.0165 $0.0419 


The control of this drag-line excavator illustrates 
the tendency, on the part of mining operators, to adopt 
electric-driven machinery and thereby profit by the 
advantages which it offers. The electric motor-driven 
shovel is also finding its way into the mining field, 
there being one used on the same stripping operation 
with the drag line described in this article. Very 
often this equipment is operated day and night, strip- 
ping the dirt and rock from the coal veins and clear- 
ing the way for shovels and locomotives to remove our 
finest anthracite coal to the breakers. 


Large Motor-Driven Cotton Bale Press. 


The Cotton Cellulose Company, England, has re- 
cently installed a 250-ton motor-operated cotton baling 
press. The machine is being used to compress and 
bale bleached cotton under maximum compression of 
250 tons over a travel in excess of 13 feet. It is 
driven bv two 25-horsepower series motors fitted 
with oil-immersed ball bearings. The” motors are 
controlled by a controller of the street-car type that 
enables a very wide range of speeds and either parallel 
or series connection of the motors. The motors are 
operated in parallel for the larger portion of the com- 
pression, but toward the end of travel the controller 
is thrown to the series connection, thereby enabling 
reduced energy consumption. Series motor operation 
is used for lifting the table after compression, thus 
permitting quick lift. The two motors are connected 
to intermediary shafts, each of which is geared to one 
of the main drums of the press; and the two motors 
have their shaft pinions meshed together. to assure at 
all times uniform torque and speed of the individual 
drums. 

The press is equipped with two packing boxes for 
loose cotton. Each box holds 5 hundredweight (Eng- 
lish) or 650 pounds of loose cotton. A column of the 
loose materials measures 14 feet 6 inches in height 
with a base measuring 4 feet 3 inches bv 2 feet 4 
inches. When compressed this same material measures 
only 20 inches in height, without change in the base. 
The time required to compress a bale of the above 
weight and dimensions is 20 seconds and the energy 1s 
about % kilowatt-hour per bale. or more exactly 92 
kilowatt-hours per 182 bales. The press was fur- 
nished by Hindle & Sons, Manchester, England. 

The above motor-onerated machine serves to em- 
phasise the superb flexibility of electrical control. The 
rate of work is high, with accompanying economies 
of time, space and labor. The energv consumption is 
exceedingly low also. But perhaps the most remark- 
able thing is that bv means of a controller operated 
with ease by a woman. such a machine may be con- 
trolled without anv relation whatever between effort 
of machine and controller. : 
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Simple Method of Testing Current 


Transformers | 


Outline of Tests by Which Laboratory Equipment May 
be Dispensed with and Large Numbers of Trans- 
formers Tested Quickly with Moderate Accuracy 


January 19, 1918. 


NUMBER of precise laboratory methods have 

been evolved for determining the ratio and phase 

angle of current transformers. However, these 
methods require special apparatus such as carefully 
calibrated non-inductive shunts and very sensitive 
alternating current detectors and thus are not ordinar- 
ily suited for central-station or shop conditions. 

In Scientific Paper No. 309, Francis B. Silsbee, 
Bureau of Standards, describes a method of testing 
current transformers by comparing the constants of a 
standard transformer with one whose characteristics 
it is desired to determine, provided, of course, the 
standard transformer has the same nominal ratio as 
the transformer on test. The new method is somewhat 
analagous to the method developed by Brooks, and will 
be found more rapid than those of Agnew and Knopp. 
Amongst the advantages of the method evolved by 
Silsbee as in the other comparison methods is that the 
detector may be much less sensitive than in the abso- 
lute methods and thus the more rugged types of instru- 
ments such as the commercial wattmeter may be used. 
Multiple-range transformers are particularly useful as 
standards, since they show practically proportional 
ratios and identical phase angles on the various primary 
connections. Two or three such transformers, the 
ratio and phase angle of which have been accurately 
determined, suffice for testing a considerable range of 
transformers. 

GENERAL PRINCIPLES. 


The principle of the method is illustrated by Fig. 1. 
S and X are the standard and the unknown trans- 
former, respectively. The primary windings are con- 


` 


No Annan 


Za I 
Fig. 1.—Connections illustrating General Principle of Test 
Method with Standard and Unknown Transformer. 


nected in series and supplied with current from a suit- 
able source. The secondary windings are also con- 
nected in series, with such polarity that both tend to 
send current in the same direction, and any desired 
Impedance loads such as są and 2, complete the circuit. 
Suitable detector D is then ccnnected so as to bridge 
across between the transformers. 
It is evident that the current A/ through the de- 
tector (which we shall assume for the present to have 


a negligible impedance) is necessarily equal to the 
vector difference of the secondary currents /, and /, 
of the transformers. Consequently, if the magnitude 
and phase of A/ are measured, the difference in per- 
formance of the two transformers can be computed. 
This measurement of AJ may be made either directly 
by using as a detector one winding of a separately 
excited wattmeter, as is described below as the 
Deflection method,” or the measurement may be made 
indirectly by using an additional compensating circuit 
between A and B, as indicated by the dotted lines. By 
proper arrangement of the impedances all of AJ may 
be made to flow in this compensating circuit, and the 
current in the detector reduced to zero. This is de- 
scribed below as the “Null method.” There are, of 
course, a great many other possible arrangements for 
measuring AJ, but the two here described in detail will 
be found the most convenient. 

As the performance of a current transformer de- 
pends to a considerable extent upon the impedance of 
the apparatus and wiring connected in the secondary 
circuit, it is important to determine what impedance is 
introduced irto the circuit of each transformer by the 
arrangement of circuits shown in Fig. 1. Now trans- 
fermer X is carrying a current /, at a terminal voltage 
E,, and the equivalent impedance load is 

E, IER = Ea Ea 
Ly = — = = 5, —— (vectorially) 
Ix I, x 
In the deflection method Ea (the voltage between the 
terminals of the detector) 1s 


And hence 


( vectorially ) 


and similarly 
Al 
Z, = Sr F Sa — (vectorially) 
I, 

It is therefore evident that when the secondary 
currents are nearly equal, so that A//J, is very small, 
a detector of considerable impedance and therefore 
of high-current sensitivity may be used. On the other 
hand, when AJ//, is large, then the use of a detector 
of high impedance may shift the load from the trans- 
formér of higher ratio to that havine the lower and 
thus make the difference in ratio appreciably less than 
the correct value. 

In the null method, on the other hand, Ea is zero 
when a balance is reached, so that 

x —7 ~%X 

and the performance of each transformer is the same 
as if the other transformer were replaced by a short- 
circuiting link across A C. Although very evident 
theoretically, this fact was also tested experimentally, 
and the behavior of the transformer was found to be 
the same as when the detector was replaced by a wire 
of negligible resistance. 
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The principal limitation on the sensitivity attainable 
in any method of testing current transformers 1s that 
the measuring circuit must not affect the performance 
of the transformer. This means that the measuring 
“apparatus must not increase the equivalent connected 
secondary load by more than a certain resistance which 
we may denote by r. 

The gain in sensitivity of a comparison method, 
such as is described in this paper over an absolute 
method, is seen by comparing the power available for 
operating the detector in the two cases. In the usual 
absolute method the secondary current J is passed 
through a noninductive resistance which is preferably 
equal to r. The voltage drop Zr is balanced by the drop 
due to the primary current flowing through a propor- 
tionately smaller resistance. With such an arrange- 
ment the impedance of the circuit external to the 
detector is approximately r, and for the maximum 
sensitivity the detector itself should also have this 
same impedance. If under these conditions the second- 
ary current should differ by a small amount 8/ from 
that required for an exact balance, then the unbalanced 
voltage acting in the detector circuit will be only 8/r. 
Since the resistance of the complete circuit is 2r, the 
current flowing in the detector will be 8//2, and the 
voltage across the detector will be 8/r/2. Consequently 

—2 
: ôl 
the power available is = r. 


On the other hand, in the case of the deflection 
method outlined in this paper, the total difference A/ 
between the two secondary currents flows through the 
detector and produces a voltage at its terminals equal 


Null 
Unknown Transformers. 


Fig. 2.—Connections for Method with Standard and 


to Afsa Here sa is the impedance of the detector, and 
is limited by the fact that this voltage Alsa must not 
exceed the permissible value /r for the largest value of 
AI. Consequently, we have sas I/AI r and if we use a 
detector having this impedance, the volt amperes avail- 


—2 øf l 
able for a difference ô/ in the currents is ôZ (— r. 
7 Al 
Since the two transformers will usually differ by only 
a few per cent the factor //A/ is fairly large and the 
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detector required may be 50 or 100 times less sensitive 
than in the precise laboratory methods. It is this 
relation which brings the method within the range 
of sensitivity obtainable with commercial pivoted 
instruments. 

NuLL METHOD. 


The connections of probably the most satisfactory 
form of null method based on the general arrangement 
outlined above are given in Fig. 2. ABCD is a slide 
wire of about 0.2 ohm total resistance. M is a mutual 
inductance of about 600 microhenrys, the primary of 
which can carry 5 amperes without excessive heating. 
r, is a resistance of about 30 ohms, preferably capable 
of being set at several other values down to 2 ohms. 
As the value of r, appears in the denominator in the 
equations below it is convenient to have the total 
resistance between F and C, including the resistance 
of the secondary winding of M, an exact integer for 
each setting of r,. M, r, and r, need be calibrated only 
to the per cent accuracy which is desired in the differ- 
ence of the ratios; that is, to about 1 per cent. 

The detector shown in the figure is a separately 
excited electro-dynamometer instrument. A commer- 
cial wattmeter of low-current range may be adapted 
for this work by bringing out taps directly from the 
moving coil without using any of the series resistance. 
The moving coil is connected as shown and the current 
coil excited by its full rated current in either of two 
phases, which preferably are in quadrature, through 
the double-throw switch G. Any other form of alter- 
nating-current detector sensitive to 0.00005 ampere 
might be used. 

As a precaution a 10-ampere ammeter should be 
connected in parallel with the detector, so that the 
transformers will not be damaged if they have inad- 
vertently been connected in opposition instead of aid- 
ing. If on closing the circuit this ammeter shows no 
appreciable current the polaritv of the transformers ts 
correct, and the ammeter should be disconnected. 

The procedure is to adjust the position of the slider 
© and the vaiue of the mutual inductance M until nu 
deflection is obtained on closing G in either direction. 
When a balance is thus obtained all of the differential 
current A/ is flowing through r,, and also the difference 
of potential between points B and F is zero. Con- 
sequently, the voltage drops between C and F and be- 
tween C and B must be equal and in phase with one 
another. From this relation the differences in the 
ratios and the phase angles of the two transformers 
may be computed. 

If R, and Ry, are the ratios of the transformers S 
and X, respectively, and a, and a, are the correspond- 
ing phase angles, then we have for the case where the 
slider C is to the nght of B (Fig. 2) 

x b? 
— = I + a — — — bc 
R, 2 
and 
tan (a, — as) = b + ac. 

For the case where C is on the same side of B as 

transformer X, then 


Ri b? 

— = I —a + @ — — — be 

R, 2 

tan (a, —a,) = b — ac — ab 

where 
T2 oM wL, 
a=—, j= ; c = — 

A A r, 


and w = 2r X frequency. 


January 19, 1918. 


r, = the total resistance between C and H through 
r, and Af (Fig. 2), in ohms. 

r, = the resistance of the slide wire between B 
and C, in ohms. 

L, = the self-inductance of the secondary coil of 
the mutual inductance M, in henrys. 

M =the value of the mutual inductance, in 
henrys. (This is to be taken as positive 
if a, is greater than a, as shown by the 
test described below. ) 

The second-order terms are usually very small and 
to an accuracy of a tenth per cent we have in either 
case 

R,=R, (1 +a) 
ax = as + 3438 b 

if the angłes are expressed in minutes. 

If the balance is obtained with the slider between 
B and D (Fig. 2), then (provided the second-order 
terms are less than a), the standard transformer 1s 
supplying the greater secondary current and conse- 
quently has the smaller_ratio. The question which sec- 
ondary current leads the primary current by the 
greater angle can best be determined once for all by 
adding some resistance to the load on transformer X. 
This will always make /, lead more than before and if 
the value of M required for a balance is increased then 
I, was leading originally and M and b are to be 
taken as positive with this connection of the mutual 
inductance. 

In the case when the slider C is to the right of B 
(Fig. 2) and the part AB of the slide wire is omitted, 
then the measuring circuits introduce no impedance 
whatever into the equivalent secondary circuit of 
transformer X. It is therefore possible by this arrange- 
ment to test a current transformer under the condition 
of zero external load. The load on transformer S or, 
in case C is to the left of B, on both transformers, is 
practically the same as the impedance of the slide wire 
and the primary winding of M. The slight change in 
this, due to the fact that r, in effect shunts r,, is of 
the order ar, and its effect on the performance of 
either transformer is entirely negligible. 

It is evident that if S always had a smaller ratio than 
X the slider would always be on the standard side of B 
and the part AB of the slide wire would be unneces- 
sary, a very desirable arrangement since it does away 
with the necessity of allowing for the resistance of 4B 
in making the total impedance load on transformer X 
equal to the desired value. The ratio of the standard 
transformer could be reduced by omitting a few turns 
from the secondary winding in the process of manu- 
facture. In completed transformers of the hole type 
this can still be done by passing a few secondary turns 
through the hole in a direction to oppose the main 
secondary winding. ; 

Since at the point of balance no current flows 
through the moving coil of the detector the self-induct- 
ance of this coil has no effect on the results. The 
Mutual inductance between the two coils of the watt- 
meter, however, does produce an electromotive force 

tween the points B and F even with no current flows 
and therefore affects the setting. This source of error 

Can easily be eliminated by shifting the position of the 

Control springs so that the normal zero of the instru- 

ment corresponds to the position of zero mutual 

Inductance, __ 

_, H the current in Phase I of the exciting circuit is 
in phase with the current in the transformers and 
hase II is go degrees from this, then the slider C 

may be adjusted with G close to the right, and M with 
to the left, and the two settings will be independent 
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of each other. It is not at all necessary, however, that 
these phase relations be exact and Phase II may be 
60 sod Se from Phase I, as in a 3-phase system. If a 
polyphase supply is not available, current for Phase I 
may be drawn through a lamp bank and Phase II from 
the same supply through a reactance coil or trans- 


Fig. 3.—Connections for Deflection Method Using Polyphase 
Supply instęąad of Variable Mutual Inductance and Silde Wire. 


former winding. With this arrangement it is well not 
to work the iron of the core much above its normal 
rating or the harmonics in the exciting current will 
become excessive. 


DEFLECTION METHOD. 


In cases where a variable mutual inductance and 
slide wire are not available, but a polyphase supply is 
at hand, the deflection method (see Fig. 3) may be 
used. The detector W in this method must be of the 
dynamometer type, and arranged so that one coil may 
be supplied from two circuits, one giving a current 
in phase with the current in the transformers and the 
other giving a current having a known phase relation, 
preferably quadrature with the former. If D, and D, 
are the deflections in divisions, observed with the ex- 
citation in phase, and in quadrature, respectively, we 
have 

R: K D, 
— — [ + a 
R, I, 


: approximately 


tan (a, — as) = 


R 
where K is the constant of the instrument in amperes 
per division. If the wattmeter is excited by passing a 
current J, through its current coil, 

k 


IR, 
where & is the constant in watts per division for a given 
range and R, is the resistance of the voltage circuit of 
the same range. If the wattmeter is excited by apply- 
ing a voltage E, to the voltage circuit, then 

k 


K = — 


o 
In case the second phase available as a source of 
excitation is not in quadrature with the first, but gives 
exciting current which lags behind the current in the 
transformers by the angle 6 and produces a corre- 
sponding deflection D,, then we have 
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Rx K D, 
= I + 
R, I; 
K Da — D, cos 0 
tan (a, — as) = — ( —) 
i sin 6 


Which secondary current is the greater and which 
leads the primary current by a greater angle can best 
be answered by changing the load on one transformer 
and noting the effect on the deflections, remembering 
that an increase in secondary resistance makes the sec- 
ondary current smaller and also makes it lead the 
primary current more. 

The principal limitation of this method is, the effect 
of the impedance of the detector in shifting the load 
from one transformer to the other. The change in the 
equivalent impedance load on either transformer due 
to this is given by 

zaAl 
AZ => = 
I. I 
Since this varies with the deflection it is impracticable 
to allow for this impedance in arranging the secondary 


sak VD? + D? 


Fig. 4.—Curve Showing Experimental Resuits Obtained with 
Null and Deflection Methods and Precise Laboratory Method. 


loads on the transformers and it is necessary to reduce 
AZ not to a comparatively small and definite value, as in 
the null method, but to a value which can be entirely 
neglected. If the moving coil of a commercial watt- 
meter is used as a detector, it must therefore be 
shunted by a rather low resistance and the sensitivity 
correspondingly reduced. The current circuit of a 
I-ampere wattmeter has about the desired impedance 
and will be found satisfactory as a detector for this 
work. The use of the voltage circuit for the excitation 
is also convenient, since it avoids the necessity of a 
separate resistance. 
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The mutual inductance between the coils also intro- 
duces an equivalent load on the transformers, but if 
over the part of the scale used the coil is reasonably 
near the position of zero mutual inductance, this error 
will be less than that due to the impedance. 

As a specific example of the various factors enter- 
ing into the choice of a detector, let us consider the 
commercial wattmeter used in the experiments de- 
scribed below, which has the following constants: 


Nominal current — cae vedere ee sudseiatésaeeceas 2. amperes 
Maximum current ........... ccc cece ee ee ce eee 3. amperes 
Nominal voltage ......... ccc cc cc eee wer eee 75. volts 
Maximum voltage .............cc cece ec eee eeeees 110. volts 
Pesistance of fixed coil............ 0.00 acc eeees .27 ohm 
Resistance of moving coll........... ccc eee woes 42. ohms 
Resistance of voltage circuit...............00000. 1,178. ohms 
Watts per division...) dseioae diese es ee eens 0.5 


When this instrument is used with excitation on the 
voltage circuit we have 
0.5 
K = — = 4.5 X 107—3 amperes: per division, 
IIO 
Sa = 0.27 ohm, approximately. 

When used with excitation on the current circuit 
the moving coil must be shunted to give a resistance ot 
about 1 ohm so that 

0.5 42 
—— X — = 6.0 X 10-3 
3X 1178 I 
amperes per division, 

Sa = I ohm, appromimately. 

If the two transformers differ by 1 per cent in 
current, then at the 5-ampere point we have in the first 
case the deflection 

D = 8.3 divisions 


K = 


and 
AZ = 0.003 ohm, 
and in the second case 
D = 11. divisions 
and 
AZ = 0.01 ohm. 

A further error arises if the exciting voltages are 
not in the correct phase. The magnitude of this effect 
varies greatly with the difference in constants of the 
two transformers. If this difference is 1 per cent in 
ratio and 30 minutes in phase angle, a shift in phase of 
7 degrees in the exciting voltage will produce an error 
of about 0.1 per cent in ratio and 3 minutes in angle. 
An auxiliary 5-ampere wattmeter connected as shown 
at Wm in Fig. 3 is a convenient means of determining 
these phase relations. 


EXPERIMENTAL RESULTS. 


Both of the methods described above have been 
tried experimentally and the results are plotted on a 
large scale in Fig. 4. Curves A and B give the ratio 
factor and phase angle, respectively, of a 25-ampere, 
40 volt-ampere portable current transformer at 60 
cycles. The curve is drawn through values obtained 
by a precise laboratory method. The crosses are points 
observed by the null method using as a standard a 
similar transformer carrying considerably less load. 
Curves C and D give the ratio factor and phase angle 
lof another transformer which was tested by the 
deflection method. 


Turning Down Commutators. 


When turning down a large commutator it is bet- 
ter to revolve the commutator away from the cutting 
tool instead of toward it. If the commutator stops 
rotating or should the tool slip, there 1s then no chance 
of the tool digging into the copper_bars. 
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Effects of War Conditions on Cost 
and Quality of Electric Service 


Analysis of Conditions in Electric Light and Power Service 
and Some of Their Remedies—From a Paper Presented 
Before the American Institute of Electrical Engineers 


By L. S. GOODMAN and W. B. JACKSON 


utility field are demanding at the present time 

the most careful consideration of both the oper- 
ating and the regulatory bodies throughout the coun- 
try. We have had a preliminary course of training, 
as it were, both in the experience of our foreign con- 
temporaries and in our own experience prior to and 
to extend far beyond the termination of the war. 
But there is a wide difference between the effect on 
the electric utility field of this country, with the nation 
in the status of a neutral with its industries indepen- 
dently meeting the demands of the domestic and for- 
eign markets, compared with the conditions produced 
by the United States standing as a growing war 
power, collecting, directing and conserving its vast 
resources for the prosecution of the conflict. 

War conditions are extraordinarily affecting every 
department of production and distribution of electrical 
power, and the results not only have to do with the 
present and immediate future, but the effects are likely 
to extend far beyond the termination of the war. 
How far these effects will reach into the future will 
depend not onlv upon the length of the war, but to a 
large extent upon their treatment during its progress, 
and how resolutely the situation is now faced by engi- 
neers, bankers and government officials. 


j Se EFFECTS of war conditions in the public 


PRINCIPAL EFFECTS OF THE WAR ON ELECTRIC 
SERVICE. 


The principal directions in which the effects of war 
conditions on electric service appear are: 

1.—In relation to operating: 

(a) In increased salaries and wages paid for oper- 
ating. 

(b) In difficulty of retaining trained operatives, 
and conversely the need to operate with partially 
trained forces. 

(c) In increased cost and difficulty of obtaining 
fuel and in reduction of its uniformity and quality. 

(d) In increased cost of other supplies and mate- 
rials for operation and maintenance. 

(e) In the need for protecting the properties 
against enemy agents. 

(f) In increased taxes. 

(g) In possible decrease of consumption of elec- 
tric power by ordinary customers. 

(h) In possible changes of load-factor. 

2.—In relation to extensions of plant: 

(a) In the necessity in many cases for quickly 
caring for large accessions of permanent and tempo- 
rary business. 

(b) In increased cost over normal for plant re- 
quired to care for additional business. 

(c) In high cost for money and difficulty of ob- 
taining it at any rate considered reasonable in normal 


times. 


(d) In the difficulty of obtaining equipment in 
reasonable times of delivery. 

Fach one of the above factors has a direct bearing 
upon the cost and quality of electric service and any 
one of them arising under normal conditions would 
demand careful consideration and treatment, but when 
all of these factors arise coincidently and are affect- 
ing an industry which has been operating under cir- 
cumstances requiring for stability and success, the con- 
dition of steady and predictable markets for its pur- 
chases and sales, the results may be not only serious 
but even destructive if the appropriate measures of 
relief cannot be obtained. | 

The effects of the war conditions have already 
increased the operating expenses of the electric com- 
panies of this country to the extent of over $116,000,- 
ooo per year. This points to the necessity of readjust- 
ment to the new conditions without delay, while at the 
same time requiring readjustment to abnormal labor 
conditions. 


LABOR CONDITIONS. 


Any complete study of the effect of the increase in 
expense for operating wages and salaries on the oper- 
ations of electric companies, caused by war conditions, 
is a difficult proceeding because every class of labor is 
represented, from the unskilled wage worker to the 
highest class of administrative official, and increases 
among these classes differ in their proportions, the 
highest paid men having received the smallest propor- 
tional increases, if any; also because the wages paid 
for the same kind of labor as well as the increases 
involved vary throughout the country. Moreover, the 
growth of companies and accompanying increase in 
output per unit of labor, improvement in organization 
and in the science of economic labor application have 
tended to continually reduce the cost of labor required 
per unit of output, that would otherwise be required to 
produce equal or improved results. Although indi- 
vidual salaries and wages have been gradually increas- 
ing during past years, the labor cost per unit of serv- 
ice had been decreasing prior to the war. 

War conditions, however, have greatly affected this 
situation. The growing scarcity of labor in the ordi- 
nary occupations of peace, due to stoppage of immi- 
gration, demands for industrial workers for govern- 
ment work and drafts for the national service, together 
with the necessity for enabling employees to meet the 
increased cost of living and the competition for re- 
taining some experienced employees and of obtaining 
new employees, all combine to increase wage and salary 
scales. The employment of women has enabled the 
electric utilities to obtain an additional ‘class of labor 
at a relatively low rate. but when women take the 
places of men, more women employees are required 
than the number of men replaced,and the war condi- 
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tions tend to exhaust the supply of even this class of 
labor by offering wider fields of employment. 

It is recognized that the labor cost to public utilities 
will further advance, either by increases in the direct 
wage or by some system of war additions such as are 
being employed by the other nations at war. 

An analysis of the United States Census statistics 
shows that the increase in the average wages paid per 
employee (exclusive of general officers, managers and 
= superintendents) during the ten years from 1902 to 
IQI2 was II per cent. The actual increase in wages 
for like classes of labor may have differed from this 
figure, since the evolution of electric generation and 
distribution apparatus has shifted the relation of un- 
skilled and skilled employees, but it plainly shows how 
abnormal are the sudden great increases in wages 
which have occurred as a consequence of the war. 

During the war period thus far, salaries of officers. 
managers and general superintendents have in general 
not greatly increased, but increases in wages in the 
operating departments have ranged from 15 to 50 
per cent and we are of the opinion that 25 per cent 
may he taken as the average increase. 

The total salaries and wages paid to employees of 
electric companies throughout the United States make 
up about one-third of the total operating expense, 
including under the latter heading the cost of power 
purchased and the renewals and replacement expenses, 
but not interest on capital debt. Under normal growth 
from 1912, at the rate indicated by the growth during 
the previous ten vears we find that the salary and wage 
disbursements of electric companies in the year 1917, 
had there been no unusual disturbance, should have 
amounted to $90,000,000, of which one-seventh would 
have been for general officers, managers and superin- 
tendents’ salaries and six-sevenths for wages. From 
this it is seen that the increase in wages of 25 per cent 
means an outlay on the part of the electric companies 
of $19,000,000 for the year. 

In the matter of retaining trained operatives, the 
Government’s draft for war services and the war scale 
wages offered in industrial fields, both contribute to 
deplete the trained operating forces of the electric com- 
panies. We believe the Government will and should, 
as a matter of good business, not unduly hamper the 
carrying on of a service so essential to its needs, but 
many of the finest electrical employees have volun- 
tarily enlisted and the draft has taken a share of 
trained employees. 

This situation is already being felt not only in 
increased wage scales, but also in cost for training 
new operatives, and the continual change in employees 
will necessarily be reflected in a reduction in economy 
of operation and in some reduction in the quality of 
service not only in the supplying of power but also in 
the accounting departments, and in the new-business 
departments as far as they are maintained. The effects 
of this condition will become more and more apparent 
as time progresses, and the utilities must be prepared to 
meet the conditions of depleted forces and untrained 
operatives. 


Hicu Cost AND SCARCITY OF COAL. 


The electric utilities meet the largest single item of 
increased expense in the fuel account. The gross cost 
of fuel of a given qualitv is made up of cost at the 
mine, cost of transportation, and cost of labor for 
handling: and, due to differences in mining costs. 
length of haul and purchasing facilities on the part of 
the utilities, the gross costs as well as the increases 
have differed materially among the utilities and 


ELECTRICAL REVIEW 


Vol. (2—No. 3. 
throughout the country. In addition to tremendous 
:ncreases in costs per ton, the utilities are confronted 
with the necessity of accepting coal of inferior and 
non-uniform quality, which results not only in lower 
efficiency due to reduction in heating value, but also 
in lower efficiency incident to operating boiler equip- 
ments with continually changing grades of fuel. 

The cost of fuel has an extremely important bear- 
ing upon the total cost of electric service. Estimates 
based upon the United States Census reports show that 
this item of expense for all the electric companies in 
the United States would have reached $50,000,000 for 
the year 1917 under normal conditions of the country. 
and would have amounted to about 60 to 65 per cent 
of the normal generating expense. Definite informa- 
tion as to the amount of increase in fuel cost for the 
whole country is not available, but from information 
obtained from various sections of the country, we arrive 
at the conclusion that on the average the cost per ton 
of coal to electric companies has increased a little more 
than 100 per cent on account of war conditions, and 
that 100 per cent is not far from correct. On this 
basis the increase of total cost due to the increased 
price per ton of fuel is $50,000,000. A conservative 
figure for the increase in tonnage due to lower quality 
and non-uniformity of grade is 10 per cent, which 
means an added increase of $10,000,000, making the 
total increase $60,000,000. 

Reliability of service has already been adversely 
affected in some instances by the fuel situation, and 
the importance of maintaining continuous service espe- 
cially in congested territory and in industrial centers 
producing war materials is obvious. The size of the 
reserve coal supply required to assure continuity of 
service is dependent upon the rate of use and the de- 
pendability, frequency and regularity of deliveries. 

An estimate of the output from steam-driven elec- 
tric central stations which might have been expected 
for 1917 under normal conditions shows 13,000,000.- 
ooo kilowatt-hours, and an average requirement of 
three pounds of coal per kilowatt-hour of output. 
shows the fuel requirements would amount to not over 
20,000,000 net tons, which is approximately 3 per cent 
of the estimated output from the mines for 1917. It 
is thus seen that a relatively large reserve supply of 
coal in the hands of every electric company would tie 
up but a verv small part of the coal supply of the 
country and this supply would be widely distributed 
over the country and to a certain extent would be in 
proportion to the populations and industrial importance 
of the several sections of the country. 


DIFFICULTIES WITH OTHER SUPPLIES AND RESULTANT 
REDUCED ECONOMY OF OPERATIONS. 


The normal cost of materials and supplies other 
than fuel, used in operation and current maintenance 
of electric properties, makes up no small proportion 
of the total annual operating expense, which we esti- 
mate as a little over 15 per cent. The percentage in- 
creases in the cost of such materials and supplies due 
to war conditions have been enormous and extremely 
varied in amount and the determination of the average 
amount of these increases imposed on electric com- 
panies is verv complicated, but the indications are that 
this amounts to as much as 75 per cent. Such an in- 
crease in this expense means an increase in expendi- 
tures in the neighborhood of $30,000,000 over normal 
expense for 1917. 

The increase in the cost of materials and supplies 
may be expected to cause operating companies to cur- 
tail their repairs and current maintenance to the great- 
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est possible extent, but such reduction cannot be large 
if satisfactory quality of service is to be maintained. 
In the matter of supplies contemplated for improve- 
ments and replacements of plant, however, the diff- 
culty in obtaining equipment in reasonable times of 
delivery and the abnormal cost of any equipment that 
may be required naturally points to the advisability, 
and in many cases the necessity, of retaining present 
equipment in service until the exigencies of the situa- 
tion make a change imperative. even though under 
normal conditions it would be advantageous to make 
the changes promptly, thus introducing an element ot 
reduced economy in operation which under normal 
conditions would not be present. 


PROTECTIVE MEASURES AND INCREASED TAXES. 


The measures which must be taken to protect prop- 
erty from malicious interference by enemy agents 
comprise the development and maintenance of effec- 
tive protective structures and lighting systems as well 
as special policing. The large capacity of individual 
units of generating equipment and the large capacity 
of transmission circuits of today increase the necessity 
for thorough protection owing to the large amount of 
damage that could be accomplished by an enemy agent 
if given the opportunity. The government action in 
restricting the activities of the enemy alien population 
is an important safeguard in this connection, but the 
necessity for direct protective measures during the 
continuance of the war adds hundreds of thousands 
of dollars to the normal expense accounts of individual 
large electric corporations and runs into the millions 
in the total cost of service throughout the country. 

In the matter of increased taxes we have purely a 
problem of caring for the increases over those of times 
prior to the war, and there is no way of predicting 
how large a factor this expense will become during 
the progress of the war or how far it will reach into 
the future. Estimates based upon the United States 
Census returns indicate that the 1917 taxes paid by 
electric companies might normally have reached $25.- 
000.000. The proportion of gross revenue required 
for taxes has apparently been increasing vear by vear, 
having been slightly over 3 per cent in 1002, a little 
over 314 per cent in 1907, and nearly 414 per cent in 
1912. Taxes on net income made up a very small 
proportion of the total tax in former years. This 
form of income taxation has had growing favor in 
legislative circles and is freely used by the Govern- 
ment in its war-tax program. An estimate of the 
amount of the expense which may be expected to be 
added to the cost of electric service throughout the 
country by the operation of the net-income-tax law is 
obviously dependent upon the effect of war conditions 
on net incomes, and the effects of “tax free” bond 
clauses and taxes on excess and undistributed profits 
clearly cannot be estimated. We may hazard a guess 
that the increase over normal tax expense will lie be- 
tween $5,000,000 and $10,000,000 for the year 1917. 


SUMMARY OF KNOWN INCREASES IN Costs. 


Summing up the foregoing amounts shows that the 
extra expenses now imposed on the electric companies 
on account of war conditions amounts to the immense 
aggregate per vear, as follows: . 


Increased salaries and wages chargeable to oper- 


BUN ee eA ede Sareea ees $19,000,000 
Increased cost of fuel.................0.. 02 eee 60,000,000 
Increased cost of other materials and supplies... 30,000,000 
Increased taxes: s06cck ce sucunn nane EE eed elas 7,500,000 

Total ......... PEETER TEE TE. $116.500,000 
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This amounts to a quarter of the normal estimated 
gross revenue for 1917 of all the electric companies 
and it wipes out two-thirds of the sum that would have 
been available for interest, dividends and surplus. It 
does not include additional expenses caused by the 
difficulty of retaining trained operatives and the cost 
of protecting the properties against malicious inter- 
ference, the magnitude of which we are unable to esti- 
mate. It puts the electric companies in a critical posi- 
tion. which is rendered more ominous by the impos- 
sibility of foretelling how much larger these extra ex- 
penses may become in future months. 

It is to be expected that the American people will 
come to more fully appreciate the need for economies 
in every direction as the war progresses, and that their 
consumption of electric power for residential and ordi- 
nary commercial lighting will become materially re- 
duced. This effect is now just beginning to be felt by 
the electric companies. It can result in only a rela- 
tively small reduction in the outputs of the electric 
companies but to that extent it will liberate generating 
capacity for use in war service and will conserve some 
fuel. It will, however, liberate relatively little dis- 
tribution plant which can be used for war demands 
and will have substantially no effect upon total dis- 
tribution expenses, so that a very large part of the 
reduction in gross revenue arising from such economies 
will appear as a reduction in the net income. As an 
economic consideration of the war such economies are 
to be earnestly encouraged, but it is nevertheless true 
that so far as the electric companies are concerned 
they mean reduction in net income almost equal to the 
amounts by which the gross revenues are affected. It 
is not possible to estimate what the effect of the com- 
panies’ revenues will be except to sav that it appar- 
ently will run into the millions. 


EXTENSIONS OF PLANT 


The effects of the war conditions are being mani- 
fested not only in the matter of heavy increases in the 
operating costs already pointed out, but also in the 
matter of extraordinary increases in cost for new plant 
required to care for added business. At first thought 
it might be concluded that the effects of the latter 
apply only to the period of war, but the increased cost 
of new plant per unit of capacity manifestly affects 
the cost of service, not only for the period of the war. 
but for the life of such plant. unless some measures 
can be devised to amortize the excess first cost of new 
plant over the first cost in normal times. 

Many electric companies are now confronted with 
the necessity of not only caring for their normal 
growth of business, but have had thrown upon them 
large demands for power arising from the increasing 
expansion in the manufacture of material of war. 
which includes almost every necessity of life, ranging 
from shipping to textiles and foodstuffs, in addition 
to special war products like arms and ammunition. On 
this account the electric companies have found them- 
selves obliged to prepare very rapidly to meet in- 
creased power demands of several hundred thousand 
horsepower over their normal requirements. 


CENTRAL STATIONS Locicat MEDIUM FOR LARGE- 
POWER SUPPLY. 


When viewed from every standpoint, it will be 
seen that the economical central power-generating sta- 
tion is the proper medium for the supply of the large 
power requirements arising on account of the war. 
since purchased power leaves the manufacturers of 
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munitions and other war material free to devote their 
energies to the development and operation of their 
manufacturing plants without diverting any of their 
energies to the development of power plants or their 
operation; it provides the greatest possible amount of 
available power from a pound of fuel; it reduces the 
total capacity of power-generating equipment neces- 
sary by taking advantage of the diversity between the 
power requirements of the various manufacturing 
establishments; and it provides the greatest possible 
amount of available power per man occupied in the 
power-generation field and thus diverts the least pos- 
sible man power from the other needs of the nation. 
It also makes it possible for the power-equipment 
manufacturers to concentrate upon the production of 
the larger units of equipment used by central electric 
stations, thereby making it possible to produce the 
largest capacitv of equipment in the least time. And 
the centralization of electric power-generation equip- 
ment, with comprehensive distribution systems, places 
it in position to most effectively care for the changes 
in power requirements of industrial establishments to 
be expected after the termination of the war. 

These advantages of the central-station power are 
so large that it is advisable for the Government to use 
every reasonable means to encourage the central-sta- 
tion companies and discourage individual pewer plants 
during the war period. 

It is to be expected that much of the business 
arising from the war will prove of a temporary char- 
acter, so that the electric companies are faced with the 
double dilemma of finding themselves called upon to 
provide capacity to care for extraordinary accessions 
of new business, at costs for the equipment and in- 
stallation far above normal prices, and this in the face 
of the fact that it is to be expected that in many cases 
some of the business will prove of temporary nature 
without equivalent other demands to take its place 
after the war. 


GOVERNMENT MEASURES SUGGESTED TO MEET POWER 
DEMANDS. 


The electric companies have so far provided for 
the needs of the situation splendidly, but this has been 
done largely at the expense of reserve capacity. as the 
financing of almost no large extensions, if any, has 
been accomplished since our country became a party 
in the war. There can be no doubt that the power 
demands on account of the war have not yet nearly 
reached their maximum and it will be necessary to 
devise some way by which it will be possible to care 
for these demands. 

This can be accomplished by the adoption and 
promulgation by the Government of certain war meas- 
ures; one being to make possible the discontinuance or 
curtailment when advisable, particularly at the peak- 
load periods of the electric companies, of power and 
lighting demands not necessary for prosecution of the 
war or for the safety and reasonable necessities of the 
population, and another being for the Government to 
assume the responsibility for seeing that money for 
extensions required for war service can be obtained 
on reasonable terms. The first named measure would 
also operate in the interests of fuel conservation. 

We may show the effect of war prices on the elec- 
tric light and power business in the aggregate. The 
United States Census of central stations shows that 
the total of the revenues received from operation and 
other sources by all central electric light and power 
systems (including both hydraulic stations and steam 
stations) in 1912 was in round figures $302.000.000 
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and the total operating expenses, including taxes and 
renewals and replacement expense, but not including 
interest on debt, was $184,500,000, leaving a total 
income of $117,500,000. The reported cost of con- 
struction and equipment was $2,176,000,000. Exten- 
sion of these totals to the present year 1917 shows 
that under normal growth the total revenues in 1917 
would have reached $475,000,000 and the operating ex- 
penses, including taxes and renewals and replacement 
expense, would have reached $290,000,000, making the 
total income, before deducting interest on debt. $185,- 
000.000. [Estimating the reported cost for construc- 
tion and equipment would have grown to $3,500,000,- 
ooo, an increase of 60 per cent in five years, the above 
income would represent 5.3 per cent of this cost of 
construction and equipment. If no other factors en- 
tered into the problem besides increases in cost of 
operation, and assuming these increases effective over 
the whole vear, the fuel expense, as before pointed 
out, would increase $60,000,000 for 1917, other sup- 
plies $30,000,000, labor expense $19,000,000, and taxes 
$7,500,000, representing an aggregate increase of oper- 
ating expenses for these items of $116,500,000. This 
is an increase of 40 per cent in operating expenses, 
and it reduces the divisible income to $68,500,000, 
which amount is equivalent to less than 2 per cent on 
the cost of construction and equipment. This per- 
centage is still lower in the case of the steam-electric 
systems of the country taken alone, and additional 
expenses for training new employees and the lowered 
efhciencv of such employees, the cost of special 
policing. etc., reduce the amount still farther. 


POSSIBLE OPERATING AND SERVICE ECONOMIES. 


There are certain operating economies and changes 
which might be adopted by the companies, if forced 
to it by war conditions. -The service rendered the 
customers might be curtailed, for example, by discon- 
tinuance of lamp deliveries and free minor repairs, 
bv less prompt attention to troubles and complaints, 
thereby reducing the number of “trouble” employees, 
by bi-monthly or tri-monthly billing and the like: the 
canvassing and promotion departments might be almost 
entirely dispensed with, with consequent reduction in 
meter testing and setting expense: and advertising 
expense might be eliminated. In the storeroom, in- 
creased cost for material points to more than merely 
salvaging scrap material. It forces the use of old and 
shopworm supplies and non-standard equipment, and 
previously used wire and cables. While the use of 
such equipment may render the service less reliable, 
it may become an unfortunate necessity. 

The net results of such economies might amount to 
as much as Io to 15 per cent of the normal operating 
revenues of the electric companies, and every consid- 
eration should be given to them, but they are offset by 
increases in expense which have not been included in 
the amounts named. 

There is a phase of the situation which has nct 
been referred to in the preceding, but which in some 
cases is already being felt and is likely to be generally 
felt bv electric companies. This is the improvement 
in load-factors arising from putting the less essential 
industries on an off-peak basis and the fact that war 
industries give an exceptionally long-hour demand, 
owing to the intensive character of war manufacture. 
This produces two quite distinct results, one being in 
the direction of reducing the maximum loads which 
may be carried, particularly on underground cables 
and to some extent upon generating equipment, and 
the other being in the direction of decreasing the ex- 
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pense, other things being equal, per kilowatt-hour of 
total output. How much effect the first result may 
have it is impossible to predict, but it may have marked 
effect in cases where the load-factors become very 
high, and it is already showing. 

A part of the increased cost on account of war 
conditions has been provided for by many companies 
by the introduction of coal clauses in contracts for 
large light and power service. These clauses have 
taken various forms from the simplest in which the 
increased (or diminished) charge is figured at a given 
amount for each dollar of change from a stated cost 
of coal per ton, to the more elaborate form in which 
the increased charge is figured upon the relation be- 
tween the present-day cost and the cost in a prior 
period for the coal required for performing the same 
amount of work. 


But even if coal clauses could be satisfactorily 
applied to all electric rates, which they cannot, they 
would be only a partial remedy for the present condi- 
tions, since the increase in cost for coal is only about 
one-half of the total increase in cost due to the war 
conditions. Each electric rate requires modification to 
take into account the other factors as well as coal en- 
tering into the cost, so as to increase the total revenue 
approximately 25 per cent, in order to bring the same 
income to the electric companies of the country to 
cover interest and surplus as would have been ex- 
pected for 1917 under normal conditions. It should 
be noted, however, that a correctly adjusted coal clause 
more fully meets the situation for contracts with high- 
tension customers than with the general average of 
small customers in serving which there are large ex- 
penses for labor and materials required in the processes 
of transpormation and distribution. 


CONSERVATION OF FUEL BY CENTRAL-STATION POWER 
SuPPLY. 


Considering the output of power by the industrial 
plants using steam power, which do not now purchase 
electric current, estimated on the basis of the capacity 
of equipment as reported for 1914, operating at the 
equivalent of full load for a sixth of the time, the total 
horsepower output would amount to 23,000,000,000 
horsepower-hours. It is safe to say that at least three- 
quarters of this is such that the exhaust steam cannot 
be effectively used for heating purposes and there 
would be a possible saving of at least 114 pounds of 
coal per horsepower-hour through service of this three- 
quarters from central steam-driven electric stations, 
making a total saving in fuel of 13,000.000 tons of coal 
per year under the industrial plant output for the year 
1914. The saving would be much greater when con- 
sidering only the more modern and economical cen- 
tral stations. The same considerations as above apply 
to the field of isolated building and hotel electric plants 
where conservation of coal amounting to millions of 
tons could unquestionably be effected. 


We have heretofore given principal consideration 
to the effect of war conditions as increasing the de- 
mands for service. We have not as vet in this country 
much experienced the opposite effects of economies 
forced by war conditions. In England, the danger 
from air raids and the necessity for conserving coal 
have materially decreased and in some cases almost 
wiped out the street-lighting service furnished by many 
companies, and government regulations, together with 
economies practiced by the customers, have verv mate- 
rially reduced the domestic and commercial lighting 
loads. It is obvious that such losses of business, 
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coupled with increased cost for supplies and labor, 
increase the expense per unit of output far bevond the 
point where it may be neutrilized by any economic 
practices of the supplying company. The result has 
been quite a universal increase in rates, in some cases 
flat percentage increases of the same amount for light 
and power, in other cases differing percentage in- 
creases for light and power, and in still others increases 
depending upon changes in cost of fuel 


As to the effect of war conditions in this country 
on ordinary domestic and commercial light and small- 
pewer consumption for other than manufacturing pur- 
poses, the rate of adding new residence and commer- 
cial customers is on the whole falling off, due to per- 
sonal economies of the public and generally fewer ex- 
tensions of lines by the companies and to decrease in 
huilding activities and the like. It does not appear 
that the lighting customers in this country have as yet 
inaugurated any general lighting economies sufficient 
to be seriously felt by the companies, and the com- 
panies have, on the other hand, shown a disinclination 
to increase the rates to small consumers. The drain 
on our resources will, however, be felt more and more 
as the war progresses, and it is to be expected that the 
domestic and commercial customers will decrease their 
consumption of current. | 


CONCLUSIONS. 


It is evident that increased expense for service 
arises in every department of the business; in oper- 
ating labor and supplies and taxes, in protection of 
the property. and in cost for extensions of plant. And 
the latter is not only affected by abnormal first cost 
for equipment and its installation, but also by the 
present difficulty of obtaining money for such pur- 
poses at other than exorbitant rates as compared with 
normal. In the matter of labor expense the cost of 
service 1s increased not only on account of increase in 
wages but by the need for training new employees to 
the service and the necessity of operating with par- 
tially trained employees. 

The increases in cost of electric service on account 
of the war conditions are so great that rates for serv- 
ice. which were equitable at the beginning of the war, 
are in some cases now not covering the operating ex- 
pense, and where companies are being loaded with 
war business the new business in many cases may 
become a serious menace to the company, which can 
only be overcome by taking into account the war con- 
ditions in determining the rates to be charged. 


Notwithstanding that wages of operating men are 
higher than ever before, yet the necessity for using 
many partially trained men in the operation and in- 
spection of electrical systems makes for a lowering of 
reliability for service and this, coupled with the need, 
in some cases, to utilize all equipment to its limit with 
reduced reserve capacitv, has a further effect in this 
direction as well as in the direction of reduced oper- 
ating efficiencv. Also it is to be expected that with 
present conditions, added transmission lines will not 
be installed if the present circuits can possibly carry 
the loads, even though under ordinary conditions addi- 
tional circuits would be promptly provided, and like 
considerations apply to distribution systems with a 
consequent tendency toward reduced efficiency and a 
wider range of voltage variations than is now consid- 
ered good practice. It seems proper that regulatory 
bodies should take into account these considerations 
in their requirements for electric service during the 
period of the war. 
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War Problems of Central Stations 


AR is no respecter of persons or industries. 
W We all are alike in being compelled to bear 

its burdens as best we may. Likewise, the 
electrical industry in common with alt others is facing 
problems that are not only new, but serious enough to 
require the most careful consideration. What is true 
of the electrical industry as a whole is true of its 
various branches, and particularly of the central sta- 
tion, electric traction, telephone and telegraph fields. 
These electric utilities have many war problems in 
common, those of the central stations being broadly 
typical of them all. 

A masterly presentation and analysis of central- 
station war problems has been made in the paper by 
Lynn S. Goodman and William B. Jackson. read be- 
fore the unique three-city January meeting of the 
American Institute of Electrical Engineers. The sub- 
ject being a national one, it was peculiarly appropriate 
that the excellent custom followed bv the Institution 
of Electrical Engineers in Great Britain of holding 
what are practically national meetings was adopted 
for this occasion. The interests of the central station 
have been affected in so many ways by the war and 
the difficulties in the way of supplying electric service 
on the same basis as before the war are so great that 
the broad-gauged analysis of the situation made by 
Messrs. Goodman and Jackson is especially timely and 
valuable. For the benefit of those of our readers who 
are not members of the Institute, we reprint the paper 
in slightly condensed form on other pages of this 
issue. The problems involved are probably more of 
an administrative and financial character than pure 
engineering, so the authors are to be congratulated on 
making so thorough a study of the subject from the 
engineer’s viewpoint. 

The authors point out a dozen principal difficulties 
that the central stations are now confronting. which 
may be regrouped or summarized into the following. 
Increased cost, averaging about 40 per cent, of almost 
every element of operating expense, especially fuel, 
labor, miscellaneous materials and supplies, and taxes: 
increased cost and difficulties of making extensions to 
plant and of financing them; increased uncertainties of 
the business, such as possible changes in load-factor 
and reduction in consumption due to war-time econo- 
mies by ordinary customers. 

No single panacea can be applied for the solution 
of so many difficulties. Even very large increases in 
rates to more than offset all the increased costs will 
not make it possible to overcome those difficulties of 
operation and plant extension that are not questions of 
cost. Instead of trying to find a single cure, the 


authors show that there are numerous remedies which 
already are being and will have to be applied. Among 
these are many economies of operation, restriction of 
new-business activities, and elimination of gratuitous 
services; placing of non-essential power customers on 
an off-peak basis; increase of certain rates and use of 
coal clauses in power contracts; governmental guar- 
antee of reasonable terms in financing extensions. 
The discussions brought out at the different meetings 
show that these and other various partial remedies 
are proving quite effective in meeting the situation 
without resorting to wholesale and flat increases in 
rates. Financing of new extensions is in many cases 
being done bv the prospective power customers. Sys- 
tems are in many cases being interconnected for mu- 
tual advantage. The labor shortage is being met bv 
employment of women, girls and bovs. Free repair 
work and free lamp renewals are being discontinued. 
Meter reading and billing is being done at two or 
three-month intervals. Peak loads are being cut down 
and distributed over the low parts of the load curve. 
Coal is being used more economically. 

All these efforts at meeting the problem by a little 
give and take here and there are more praiseworthy 
than those expedients that are radical departures from 
approved central-station policy and practice. It is to 
be hoped that the Institute paper under discussion will 
serve to arouse those central-station men that have so 
far been prone to throw up their hands in despair to 
renewed consideration of other means of adapting their 
industry to war conditions. By thoughtful and con- 
certed action not only will the industry overcome its 
many troubles, but come out of the struggle with 
oreater strength than it ever had before. 


Routine Testing of Current Trans- 
formers 


HE current transformer has long been recognized 
and universally adopted as the medium by which 
alternating currents of any magnitude and at 

any commercial potential may be conveniently, safely 
and inexpensively measured; and through the use of 
which one meter may be used for an almost limitless 
range of currents bhy merely changing the constant of 
the meter. Accurate metering of station outputs and 
energy consumed by various customers is necessary 
on the score of both economy of operation and deter- 
mination of income. Moreover, many state and civic 
authorities require that metering accuracy should not 
vary either side of definite limits. Without knowl- 
edge of the amperage flowing in circuits and machines 
or the energy or apparent energy between svstems and 
units, equipment may be overloaded and destroyed. 
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Therefore, accurate knowledge as to the current flow 
is a sine qua non in the generation, transmission and 
utilization of electrical energy. 

The increasing number of customers going over to 
centralized electrical supply, the use of bulk power, 
long hours and heavy loads, makes accurate metering 
more than ever necessary in the interests of the con- 
sumer as well as the company supplying him, for pro- 
tecting the expense of the one and the income of the 
other. The preparation of the equipment for large 
metering installations, while admittedly important, is 
not always an easy matter these days where skilled 
labor is scarce and where, moreover, labor 1s contin- 
ually on the move. Test methods should therefore be 
simple, such as are easily learnt, and that may be car- 
ried on with rugged and simple commercial apparatus 
rather than with delicate and expensive apparatus used 
for complicated methods. 

E!sewhere in this issue will be found described a 
simple method of testing current transformers for 
phase angle and ratio without the rather numerous, 
complicated and usually delicate equipment and some- 
what involved methods often employed. The charac- 
teristics of the unknown transformer are checked 
against those of a standard transformer of the same 
nominal ratio and of known constants. The method 
requires a current transformer of known character- 
istics, a commercial wattmeter and voltmeter such as 
are usually found in every central-station meter de- 
partment or laboratory. The method is fairly simple, 
and may be used without much trouble by the average 
meter man; it is rapid and thus may be found con- 
venient where labor is short and the number of cur- 
rent transformers to be tested is considerable or the 
time for doing it is short. Moreover, it is a method 
that can be used where only commercial instruments 
and apparatus are at hand, a method that on this ac- 
count comes within reach of every central-station com- 
pany down to the smallest. 


“Daylight Saving” and Reduction of 


Peak-Load Service 


ONGRESS in all probability will enact a “Day- 
light Saving” law in the near future, based on 
the plan put into effect in some dozen European 

countries since the war began. Reports from overseas 
state that the plan has been quite successful as a war 
measure by utilizing an additional hour of daylight 
during the five summer months, which has been greatly 
appreciated by the public in general as well as by all 
interests that are putting forth every possible effort to 
winning the war. As a means of conserving coal and 
expense involved in the use of artificial light the plan 
has resulted in some economies, but their magnitude 
has not been as great as was expected. 

While the matter is still under consideration in this 
country, the shortcomings of the “Daylight Saving” 
plan are being presented to the congressional commit- 
tee that is to report on the measure. The consensus 
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of opinion seems to be, if press reports from Wash- 
ington are to be relied on, that the objections of the 
railroads, who have been the most strenuous protesters 
on the score of safety, will be overcome by the evidence 
from abroad that no serious accidents resulted from 
the necessary changes in train schedules. Since the 
enactment of the plan seems quite certain, a timely 
amendment of it has been suggested by Samuel Insull, 
chairman of the Illinois State Council of Defense, and 
one of the best known electric central-station men in 
the country. He advocates an extension of the plan 
throughout the year with the idea of creating a greater 
diversity between the daily power and lighting loads 
and thus decreasing the costly peak in central-station 
ioad curves. This idea is worthy of serious consid- 
eration since it will result in the saving of much more 
coal than “Daylight Saving” during the summer and 
will place a great deal of efficient central-station plant 
at the service of many factory and building owners 
who now maintain inefficient plants of their own. 


It is unfortunate that this broadened scope of 
“Davlight Saving” was not brought forward earlier, 
for it takes considerable agitation for a movement of 
this kind to be understood and its merits appreciated. 
Should it fail to be included in the pending legislation, 
the central stations still have recourse to the offering 
of special off-peak rates aiming at more definite valley 
filling of the load curve as well as reduction of the 
present winter peaks. 

A plan that is especially worthy of being pushed 
is the creation of greater diversity in the hours of 
opening and closing of factories, large stores. offices 
and other important places of employment. This mat- 
ter was discussed in these editorial columns in the 
issue of January 23, 1915. the plan being advocated 
especially as a means of eliminating the objectionable 
rush-hour traffic on urban traction lines. Not only 
would it have the effect of improving the load-factor 
of electric traction companies, but also of central sta- 
tions, lunch rooms and other utilities that serve large 
establishments and their employees. Through co-op- 
erative action by such civic bodies as boards of trade 
and associations of commerce the numerous merits of 
this plan could be more readily impressed on the large 
industrial and business interests. The urgent need of 
conserving all the nation’s resources during the present 
struggle and the necessity for making more intensive 
use of all present equipment because new equipment is 
now practically out of the question, should make this 
an especially appropriate time to bring about this much 
desired reform. 

FE xtraordinarily heavy snowfalls in the last two 
weeks have choked the streets of many of our cities, 
impeded pedestrian, vehicle and automobile traffic, 
and made the electric traction lines almost the only 
means of passenger transportation available. The re- 
sulting crowding of street cars, elevated and subway 
trains during the rush hours has been almost inhuman 
and has served as a forcible example of the need of 
spreading out the peak load as suggested. 
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Week’s Events 


A A AU 


Ohio New-Business Men Meet—Report of American In- 
stitute Meeting —Other Reports and News of the Industry 


OHIO NEW-BUSINESS MEN HOLD MEET- 
ING. 


Industrial Power Subjects Discussed at Dayton—Banquet 
in Evening. 


In spite of the difficult transportation conditions, 
there was a large attendance at the meeting of the 
New-bBusiness Co-operation Committee of the Ohio 
Electric Light Association, which was held at Dayton, 
January 16. Frank B. Steele, power engineer of the 
Dayton Power & Light Company, who is chairman of 
the Section, presided. Judge E. P. Matthews, vice- 
president of the Dayton Power & Light Company, 
delivered the address of welcome. He talked on gen- 
eral business conditions and on benefits derived in 
communities having ample reserve central-station 
capacity to take care of unusual demands. He urged 
that every citizen do his utmost to help win the war. 

Dwight D. Miller, of the Society for Electrical 
Development, presented a paper on ‘“Low-Tempera- 
ture Industrial Heating,” dividing same into seven 
sections. He advocated intelligent action respecting 
operations involving the use of heat, which can be 
more profitably carried on by means of heat elec- 
trically generated. Discussions on this subject fol- 
lowed bv C. D. Carlson, of Cleveland, and C. I. Crip- 
pen, of Youngstown. 

MIr. Steele presided at luncheon, at which the 
speaker was George C. Smith, chief of industrial sur- 
veys of the Baltimore & Ohio Railroad, who was 
introduced by Thomas Kelly. Mr. Smith’s subject 
dealt with industrial surveys for intensified service, 
tending to the commercializing of railroad business. 
He advocated that the railroads should be made te 
occupy the same position to the public as the centrai 
stations. 

The afternoon session was opened by C. A. Win- 
der, of Niagara Falls, of the General Electric Com- 
pany, presenting an interesting paper on the uses of 
electricity for the manufacture of chemicals. A dis- 
cussion on this followed, in which Mr. Whittington, 
of Springfield, C. D. Carlson. of Cleveland, and C. I. 
Crippen. of Youngstown. took an active part. In his 
paper Mr. Winder cautioned the central stations to 
guard against the likelihood of their losing the electro- 
chemical business that they are now enjoying at the 
close of the war. R. L. Yates, assistant manager of 
the Platt Iron Works, Dayton, presented a paper en- 
titled “Water Pumping by Electricitv.””. This was dis- 
cussed by F. H. Hooper, of Van Wert. Ohio, W. S. 
Scott. of the Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa., C. I. Crippen, of 
Youngstown, and Dwight Miller. 

The banquet in the evening, which was given under 
the auspices of the Dayton Electric Club, was attended 
by nearly 200 members and visitors, and was under 
the direction of Chairman Steele. R. W. Baggott. 
Judge of the Court of Domestic Relations, Dayton. 
was toastmaster. In the absence of J. W. Lieb, who 


was unable to attend. Paul M. Lincoln substituted. 
delivering an address entitled “The Electrical Industry 
in the War.” 


BROOKLYN COMPANY SECTION 
ANNUAL MEETING. 


HOLDS 


T. I. Jones Delivers Principal Address Reviewing Devel- 
opments During 1917. 


On Tuesday, January 15, T. I. Jones, general sales 
agent of the Edison Electric Illuminating Company, 
of Brooklyn, N. Y., gave his annual address before 
the members of the Brooklyn Company Section of the 
N. E. L. A., upon the subject, “Development of Our 
Business During the Year 1917.” 

Another interesting feature of the program was a ~ 
short talk by W. F. Wells, vice-president and general 
manager of the company. Mr. Wells confined his 
remarks to the exigencies of the war as related to their 
business, with an urgent appeal to the members to do 
their part in the war savings thrift campaign.. 

Preceding the meeting, a dinner was given to a 
number of out-of-town guests at the Crescent Athletic 
Club. Those present at the dinner were H. M. Crist, 
W. J. Clark, W. H. Onken, Jr., Louis Wintner, D. F. 
Atkins, M. S. Seelman, Jr., H. P. Erwin, Myer Hur- 
lev, F. Pratt, P. B. Parker. C. A. Parton, J. N. Har- 
man, George Weiderman, R. G. Henderson, H. H. 
Parnes, G. J. Leibman, E. A. Baily, O. H. Caldwell, 
A. D. Page, H. W. Young, A. A. Brown, P. D. Honey- 
man, C. G. M. Thomas. Ray Palmer. T. I. Jones, S. D. 
Sprong, R. J. MacDonald, J. A. F. Randolph, G. O. 
Osborn. W. F. Wells and H. P. Wood. 

The meeting was held in the Y. M. C. A. Audi- 
torium and the house was filled to capacitv. Every one 
enjoyed Mr. Jones’ talk, which, as is characteristic of 
his addresses, was plentifully illustrated with lantern 
slides. A very good entertainment program had been 
prepared, which was well presented and thoroughly 
enjoyed. 


EFFECTS OF THE WAR UPON CENTRAL- 
STATION SERVICE. 


Timely Paper by L. S. Goodman and W. B. Jackson, 
Discussed Before American Institute of Electrical 
Engineers in Triple Meeting. 


With increased costs of fuel, supplies, labor and 
taxes, occasioned by war conditions and amounting to 
more than $116,000,coo0 over the operating expenses 
that should have been expected for central-station 
companies under normal conditions during 1917; with 
inability on the part of the companies to raise rates to 
correspond to these increased costs; with certain 
classes of revenue decreased: with power loads in 
many cases greatly increased; with serious difficulties 
in financing extensions and needed betterments, and 
with other conditions presenting grave problems, the 
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outlook in the central-station business is disquieting. 
These were some of the points brought out in the paper 
by Lynn S. Goodman and William B. Jackson, pre- 
sented at the 336th meeting of the American Institute 
of Electrical Engineers, which was in the nature of a 
triple meeting held on January 8 in Boston, January 11 
in New York, and on January 14 in Chicago. At each 
gathering the paper was presented in abstract by Mr. 
Jackson, who emphasized the serious nature of the 
problems confronting the central-station industry. This 
paper is reprinted, in slightly condensed form, on 
other pages of this issue. 

At the principal meeting held in New York, Presi- 
dent E. W. Rice, Jr., presided. After Mr. Jackson had 
summarized the leading features of the paper, Secre- 
tary Hutchinson briefly abstracted three written dis- 
cussions which were sent in. One was from F. A. 
Bryan, president Indiana & Michigan Electric Com- 
pany, South Bend, Ind., who pointed out that numer- 
ous hydroelectric companies like his had added new 
industrial power customers on account of the high 
cost of fuel which drove many to seek central-station 
service. This had made it necessary to utilize steam 
reserve plants more extensively, which on account of 
high fuel costs raised operating costs greatly, although 
no increase of rate was possible. He believed that 
regulatory commissions should adjust these matters 
promptly. Prof. Ralph C.. Hudson, Massachusetts In- 
stitute of Technology, also believed that regulatory 
bodies should appreciate the necessity of rate adjust- 
ment to meet the conditions. The third written discus- 
sion was from Mortimer Freund, New York City, who 
said the central station is a vital feature in our eco- 
nomic system and the Government should encourage 
all users of fuel who could show least waste. The 
private plant in some cases might show up even more 
economically, in which cases it should be encouraged 
similarly. 

Col. Bion J. Arnold was called upon and was very 
warmly received by the audience. Drawing more par- 
ticularly on his railway experience, which all has its 
bearing on the central-station situation, he spoke of 
the coal situation as most threatening. One large rail- 
road company in the East, using electric power, was 
recently within three hours of having to shut down 
for lack of coal supply. Railroad transportation 1s 
the greatest thing that confronts us. The steam roads 
are learning in this great crisis the advantage of co- 
ordination in the utilization of all facilities. They will 
never go back, in Col. Arnold’s opinion, to the plan of 
competing with each other in the matter of trying to 
rush side tracks into every new industry almost before 
the factory buildings are built, and in this way en- 
couraging the multiplication of spurs and _ sidetracks 
in large cities into a confusing network. There will 
be system to it after this. The isolated plant he be- 
lieved to have. the advantage of the central-station 
plant only in cases where the steam can also be util- 
ized in some manufacturing or other process with 
which the plant is identified. 

Philip Torchio, chief engineer, New York Edison 
Company, said that we hear much about the utilization 
of water power at this time especially. This power 
should, of course, be developed to its greatest extent. 
But the power so developed should be utilized as far 
as possible for what might be called national purposes, 
such as operation of railroads, furnishing current in 
bulk for great enterprises like the electrochemical in- 
dustries, etc. There is not enough water power for 
all purposes, so the steam plant is here to stay and its 
development and use of increasingly efficient methods 
must be encouraged. Some 270,000,000 tons of coal 
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were used in 1915 in developing primary power. An 
equal quantity was used in the production of heat 
alone. In all the states east of the Rocky Mountains 
there is not enough water power to supply the present 
primary power demands, so it is obvious that with the 
development of the country the large steam plant must 
grow also, regardless of water-power development. 


DISCUSSION AT CHICAGO. 


The Chicago meeting was presided over by R. F. 
Schuchardt, who stated that the paper illustrates how 
an engineer can make a thorough analysis of a very 
complicated and seemingly non-engineering subject. 
Although the picture presented by Mr. Jackson was a 
very gloomy one, there were bright sides to the prol- 
lem. Consideration of the entire matter presents new 
problems for the engineer and involves a greatly en- 
larged scope of his activities. 

A written discussion submitted by F. D. Bartlett, 
of Philadelphia, Pa., was abstracted. This related to 
the labor situation in central-station systems. The 
labor turnover of large companies has become critical, 
due to labor unrest, military service and other war 
conditions. Mr. Bartlett cited startling figures on this 
point. The cost of teaching new employees in such a 
highly technical branch is very serious and suggests 
that utmost efforts be made to keep trained employees 
in service. The experience of several companies in 
the emplovment of women, girls and boys was nar- 
rated. Possiblv the principal solution of the labor 
problem was to rely on heads of departments to keep 
in closer touch with their trained staffs. in order to 
hold them. Mr. Bartlett also called attention to the 
importance of vocational training, the need of which 
is now more keenly felt than ever. 

F. A. Coffin. of Milwaukee, Wis., spoke of the 
increasing difficulty of financing extensions. The sit- 
uation requires the making of new rules and cus- 
tomers must be expected to help finance necessary new 
work. The sales work of the Milwaukee central- 
station company, although greatly restricted, has re 
sulted in almost as much increase in load as usual. 
Modifications are evidently required in certain fea- 
tures of central-station service, such as elimination of 
gratuitous engineering advice, trouble work, etc. 
‘“Lightless” nights have been found not to be an im- 
portant factor in conservation of fuel. Mr. Coffin 
recommended voluntary inspection service of factory 
plants to suggest improvements for better conservation 
of fuel. 

D. W. Roper spoke of the changed attitude re- 
garding the importance of continuity of service and 
the value of making extensions. Both these points 
are looked at in an entirely new light: whereas exten- 
sions were formerly made if the anticipated revenue 
within two years was equal to the cost of the line, 
now revenue of one or two months must be equal to 
the cost. Other economies are being effected. It is 
no longer the custom to send out trouble men to re- 
place fuses and make free repairs to sockets, switches. 
etc. Such service is charged for at the rate of 35 
cents an hour. The free delivery of lamps will also 
be eliminated in the near future. Mr. Roper drew a 
curve, showing the number of hours that various loads 
are used annually; this showed that one-third the total 
investment in the plant produces only one-half of 1 
per cent of the total output per year. It is evident 
that by cutting off peak loads this nonproductive 
third of the investment can be utilized much more 
advantageously. He suggested shifting of the hours 
of employment so as to reduce the peak and give a 
better diversitv-factor. 
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A written discussion by William Gorsuch, of New 
York, was abstracted. In this the author analvzed 
the increase in three principal elements entering into 
the cost of production; labor has increased on an aver- 
age about 55 per cent, supplies and repairs about go 
per cent, fuel about 7o per cent. At the same time 
the quality of the coal has greatly deteriorated. The 
most urgent need at the present time is to develop 
everything possible to increase the efficiency of coal 
consumption. ; 
George H. Lukes felt that central stations must be 
optimistic and make the most of the situation. Shift- 
ing of the load due to changed hours of employment 
in the leading industries has important possibilities. 
Respecting the labor situation, the employment of 
women and disabled soldiers, returned from the front, 
may be the solution. C. W. PenDell said that the 
sales forces of central stations are now called on to 
keep power loads from increasing, rather than to de- 
velop new business. Prospective users with large 
power demands must meet such requirements as are 
necessary under the conditions prevailing and thev 
must partly or entirely finance additional line and plant 
required. 

C. A. Keller gave many figures on the increased 
value of central-station apparatus and equipment com- 
pared with pre-war prices. The weighted average 
shows an increase of about 43 per cent. F. H. Bern- 
hard spoke of the magnitude of the problem and 
showed that no single nor simple solution was avail- 
able. He emphasized the value of the proposed shift- 
ing of hours of employment, which would benefit not 
only the central stations, but electric traction lines as 
well. A. Honegger thought it would be necessary to 
raise rates in order to meet the increased costs. Re- 
specting financing, he noted that farmers are becom- 
ing investors in utility securities and that manv com- 
panies are selling their securities to citizens in the 
communities they serve. Among others who discussed 
the subject were T. Vladimiroff and J. W. Mabbs. 
The written discussion presented by F. A. Bryan, 
R. G. Hudson and M. Freund already referred to in 
the report of the New York meeting was also pre- 
sented. 

The discussion was closed by Mr. Jackson, who felt 
that the situation had assumed such proportions that 
the people are beginning to see the basic facts and to 
overlook petty things, such as politics, which formerly 
beclouded proper consideration of utility questions. 
Therefore, rate increases are being granted without 
much difficulty. It can be stated confidently that the 
problem will be solved satisfactorily. 


“ELECTRICAL INSPECTORS TO HOLD WAR 
CONVENTION. 


Western Association of Electrical Inspectors Will Hold 
Three-Day Conservation Meeting at Memphis, Tenn. 


The thirteenth annual convention of the Western 
Association of Electrical Inspectors, to be held at the 
Hotel Gayoso, Memphis, Tenn., on January 29 to 31 
will be designated as the “Win-the-War Meeting’ 
with conservation as its keynote. The program has 
been prepared for a series of interesting sessions and 
it is hoped that a considerable number of electrical 
inspectors and others interested in good construction, 
especially in the view of the need for conserving all 
resources of the country, will attend. 

The first session on Tuesdav will be opened by ad- 
dresses of welcome, address of the president. and re- 
ports of executive officers, followed hv an address by 
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J. F. Joseph on “Conservation”; A. R. Small, Chicago, 
will speak on ‘Underwriters’ Laboratories and the 
Great War,” and E. Wanamaker will discuss “Safe 
electrical Equipments for Oil Refineries.” 

At the afternoon meeting it is expected to have a 
number of addresses on the use of electricity in wat 
work. Among these will be one by W. C. Johnson, of 
Memphis, on “The Use of Cotton in the Production 
of War Munitions,” and W. E. Clifford will discuss 
“The Use of Forest Products in the Production of 
War Munitions.” 

The session on Wednesday morning will be a sym- 
posium on “Rational Economies in Grounding’; C. K. 
Chapin. of Memphis, will present the central station’s 
view: C. B. Rutledge, of Memphis, will discuss the 
electrical contractors’ view, and a representative of 
the Bureau of Standards will present the views of that 
organization. W. F. Dunbar, Atlanta, Ga., will speak 
on “Pioneer Electrical Inspection in the South.” J. W. 
Kellv, Jr., Camden, N. J.. will explain what the fire- 
alarm superintendent can do to help in the war. L. S. 
Keilholtz, Davton, Ohio, will present a paper on “The 
Farm-Lighting Svstem and War Service.” 

The remainder of the sessions will be taken up 
with reports of the regular committees, discussion of 
inspectors’ problems and routine business of the asso- 
ciation. On Friday inspections will be made of a very 
large electrically driven drainage pumping station and 
of the Memphis waterworks system. 


“DAYLIGHT SAVING” PLAN ADVOCATED 
FOR ENTIRE YEAR. 


Samuel Insull Shows That Conservation Would Be Pro- 
moted by General Adoption of Plan. 


The Congressional Committee on Interstate and 
Foreign Commerce is considering several bills for 
advancing clocks one hour during the summer months 
and thus effecting the so-called “daylight saving” that 
has been followed in quite a few European countries 
since the war began. There is every prospect that one 
ot these bills will be passed by Congress in the next 
month or two. While the subject 1s being considered 
there is a feeling among quite a few central-station 
men that the plan should be broadened to be effective 
throughout the vear. This matter was presented in a 
telegram sent to the chairman of the Congressional 
committee by Samuel Insull. chairman of the Ilinois 
State Council of Defense, and president of the Com- 
monwealth Edison Company. Mr. Insull said: 

“T understand a davlight saving bill is to be con- 
sidered by vour committee. We estimate that daylight 
saving, if effective for five summer months, would 
save the electricity industry in Chicago about 15,000 
tons of coal per annum, or for the entire country 
230,000 tons of coal. It would save the electric light 
consumers of Chicago $365,000 and of the country 
about $7.500,0ce per annum, this being a loss of 
income to the lighting companies, with coal the only 
offsetting saving. 

“Tf davhght saving is made effective throughout 
the vear, the dav power load and evening lighting load 
will not overlap to as great an extent as at present, 
thus avoiding the sharp peak in load and thereby re- 
leasing plant investment for other purposes and mak- 
ing a further saving in coal. Otherwise it would be 
necessary to fire up additional. boilers to cover this 
peak for a short time each day in the winter months.” 

Mr. Insul then points out that with all-vear day- 
light program, while saving about the same amount of 
coal and on lighting bills to consumers, “the effect on 
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lighting companies would practically be offset by the 
improvement in load-factor because of the reduction 


in winter peak, thus making a real economic all-round. 


saving to the nation.” 

He added that “there would be some further sim- 
ilar, although smaller, savings in the gas industry, in 
isolated electric plants and in the use of other ilu- 
minants. The advantage of the vear-round change, 
compared with the change in the summer months only, 
was probably not understood or presented in England. 
This country should reap the full advantage if a change 
is to be made. 

“I am not familiar with the Borland bill, but the 
Calder bill provides for summer months only. While 
I favor as a war measure the passage of the bill cover- 
ing the change for summer months only, if that is all 
that can be put through at this time, from my expe- 
rience as a utility operator I very much more strongly 
advocate a change in time the year round. as that 
means more available plant capacity throughout the 
country. which is quite as important as coal in the 
present emergency.” 


NEW YORK JOVIAN LEAGUE HOLDS 
ANNUAL MEETING. 


Officers Elected and New Committees Appointed for 


Ensuing Year. 


The New York Jovian League held its annual 
meeting at Stewart's in New York on January 8. The 
following officers were elected for the ensuing vear: 

President, J. M. Wakeman, of The Society for 
Electrical Development. | 

Vice-president, George Williams, of Henry I.. 
Doherty & Company. 

Vice-president, H. A. Pratt. of Westinghouse Flec- 
tric & Manufacturing Company. 

Secretary, F. M. Feiker, of the Electrical World. 

Treasurer, L. L: Strauss. 

Directors, James Betts, of Betts & Petts: F. H. 
Leggett. of Western Electric Company: F. S. Hart- 
man, of General Flectric Company: J. R. Pollock, of 
New York Telephone Company; J. R. Strong, of 
Tucker Electrical Construction Company, and Arthur 
Williams. of New York Edison Company. 

The President appointed an Advisory Committee 
to work with the Board of Directors in formulating 
plans and carrying on the activities of the League. 
The following were appointed: Chairman, James R. 


Pollock, of New York Telephone Company; vice-. 


chairman, Frank E. Watts, of Hart Manufacturing 
Company ; H. W. Alexander, of The Societv for Elec- 
trical Development; Earl E. Whitehorne, of Electrical 
Merchandising; A. S. DeVeau, of Stanley & Patter- 
son: J. W. Jones, of New York Telephone Company ; 
Elliot Reid, of Westinghouse Lamp Company : Martin 
Oberlander, of Western Electric Company; Walter 
Neumuller, of New York Edison Company; J. J. 
Raftery, of Western Electric Company. 

A resolution was adopted tendering the thanks of 
the organizations to Arthur Williams, president during 
1917. 

The speaker of the day was the Honorable Theo- 
dore E. Burton, former United States Senator and 
Executive Commissioner of the Inter-Parliamentary 
Union, in which capacity he attended the mectings 
held in London, Paris, Geneva and The Hague. Sen- 
ator Burton’s address was extremely interesting and 
dealt with the United States’ participation in the 
world war for humanity. 

A meeting of the Board of Directors was held 


ELECTRICAL REVIEW 


117 


immediately after the adjournment of the annual 
meeting. Plans were discussed for the Jovian Re- 
juvenation, to be held during January. The Advisory 
Committee will meet in the course of the next few 
days to discuss plans for the ensuing year. 


THE TELEPHONE IN THE WORLD WAR. 


Progress to Be Described Before New York Electrical 
Society on January 24. 


Continuing the War Series of meetings that have 
been running during the winter, the New York Elec- 
trical Society announces another of timely interest for 
Thursday evening, January 24, to be held in the Engi- 
necring Societies building at 2y West 39th Street. 

Qn this occasion the address will be “The Tele- 
phone in the World War.” It will be delivered by 
H. J. Carroll of the New York Telephone Company’s 
lecture bureau. He will describe the almost unbe- 
hevable work that is performed in the trenches, and 
elsewhere in the war area, by this electric conveyor of 
the spoken word. So that the listener may more 
easily visualize the marvelous achfevements of the 
telephone on the battlefield, Mr. Carroll will project 
some enlightening and actual photographs upon the 
screen. These have been carefully selected and for 
those who attend, an opportunity 1s presented to see 
and hear something “new” in the way of war wonders. 


EXTENDED POWERS FOR MUNICIPAL 
UTILITIES ASKED. 


New Jersey Legislature to Consider Bills to Permit Inter- 
connection of Neighboring Municipal Plants. 


Through the efforts of the city officials of Madison, 
N. J., and neighboring communities, two bills are being 
prepared for presentation at the present session of the 
State Legislature. recently convened, to broaden the 
scope of activities of municipal utilities in the state. 

The first and most important measure provides for 
co-operation between municipal lighting plants in 
neighboring vicinities, going so far as to authorize the 
combining of service to allow one community to fur- 
nish electric light and power for another. and vice 
versa, without- becoming a public utility in the full 
meaning of the term and falling under the jurisdiction 
of the Board of Pubhie Utility Commissioners and its 
control of bonds, franchises and rates of service. 

Jn connection with this proposed law, it is inter- 
esting to note that the city of Madison has been seek- 
Ing permission to use its plant for the benefit of the 
city of Chatham, a neighboring community. also oper- 
ating a municipal power station. In this, to conserve 
the fuel supply. the Madison plant would carry the 
heavy afternoon and night load for both boroughs, 
not only for street lighting, but for private consump- 
tion, with the Chatham plant operating at other periods 
of the day, for the benefit of the two communities, 
when the load was light. In deciding this case, the 
Board of Public Utility Commissioners ruled that such 
an arrangement would make both stations amenable 
to its jurisdiction in all phases of operation. 

The second measure to be introduced at the Legis- 
lature covers the granting of permission to municipali- 
ties to sell electric energy outside of the city limits, 
placing all lines and other equipment outside of such 
municipal boundaries under the jurisdiction of the 
Utility Commissioners, but excluding the plants as 
being considered as public utilities insofar as their 
strictly intra-municipal service was Concerned: 
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ILIA AP RT RRM a A t 


Figures on Lighting Campaign—Examples of Economy of 
Central-Station Service—New-Business Activities at Dayton 


LIGHTING CAMPAIGN FIGURES AT 
DOHERTY PROPERTIES. 


Fixtures Sold Total 5600 of a Merchandising Value ot 
$89,600 and a Wattage Increase of 452 Kilowatts. 


The new-business department of the Doherty Or- 
ganization inaugurated a campaign for additional com- 
mercial and factory lighting on March 1 of last year, 
terminating December 1, in charge of R. J. Kennedy, 
illumination specialist, and a report of the accomplish- 
ments was recently made public. The result was so 
successful that Mr. Kennedy will soon start on a simi- 
lar tour of the southern properties. 

The number of new fixtures installed because of 
this campaign in nine properties was 5600, of a mer- 
chandising value of $89,600, and with a wattage in- 
crease in three properties—Toledo, Massillon and Al- 
liance, O., of 452 kilowatts. These installations were 
all in excess of 300 watts. 

The detailed figures follow :— 


No. of Wattage 
Company. fixtures Merch. value. increase. 
Toledo iene $2 ee ea ee airo rani 4,000 $64,050.00 349,431 
Massillon ..........c cece eee 500 8,000.00 88.270 
Alliance ..... cc cet ce eee eee 100 1,600.00 14,600 
JOP. eerca eerta hee a eee 200 5,20000 a 
Sedalia. 24166445 hs wes e dee nd cur 100 1,600.00 
St: JOSEP. scivwde.canes ve sees 400 6,400.00 ooo... 
Salina. ase hk bare howe oe bls ar’ 100 1,600.00 Ji... 
Hutchinson ,.............06. 100 1,600.00 Vi... 
Athens  <5.set hed Adieu Bas 100 1,600.00  —— V..... 
Total j426ce00vneucderescra, b06 $89,600.00 452 K.W. 


The new-business department also announces com- 
parative figures for the first eleven months of 1917. 
In this period appliance sales totaled $1,653,619 as 
compared with 1,127,830 for the first eleven months 
of 1916. With December to hear from it is estimated 
that 1917 will show a total of $1,800,000. 


Purchased Power Shows Saving in Muskegon 
Foundry. 


The Standard Malleable Iron Company, Muske- 
gon, Mich., manufacturers of malleable castings, has 
found the use of purchased power much more econom- 
ical than its former steam equipment. This plant 
uses central-station energy at 440 volts for the opera- 
tion of 20 alternating-current motors of an aggregate 
capacity of 360 horsepower. In order to mect a pos- 
sible emergency in power supply, a 140-horsepower 
Corliss engine, direct-connected to an alternating-cur- 
tent, 100-kilowatt generator, is held in reserve. <A 
40-kilowatt direct-current generator is operated for 
charging storage batteries. A number of storage-bat- 
tery trucks are used for foundry and vard haulage: 
also a storage-battery tractor, equipped with Edison 
battery. is employed for hauling cars of castings. The 
shops, foundry and vards are illuminated by 60 200- 
watt mazda C lamps. The one 500-kilovolt-ampere 
transformer receives energy at 7200 volts. stepping it 
down to 440 volts for plant motors. Power consump- 
tion here amounts to 50,000 kilowatt-hours per month, 
supplied bv the Consumers Power Company. 


MOTOR SUCCESSFULLY REPLACES STEAM 
ENGINE. 


Installation at Plant of Cleveland Hardware Company 
Effects Decided Economies—Results of Operation. 


A striking example of the successful replacement 
of a steam engine by an electric motor is furnished by 
the installation in the plant of the Cleveland Hardware 
Company, Cleveland, Ohio. This company manufac- 
tures drop forgings for automobiles and similar classes 
of service. 

For a period of 35 years the company had been 
operating a nine-inch merchant rolling mill belted to a 
steam engine which by this time had outlived its use- 
fulness, and it was necessary to install a new drive, as 
the breakdowns were becoming frequent. The com- 
pany was forced to consider a new driving unit. After 
a careful investigation of the subject, the unanimous 
decision was that an electric motor was the only logical 
solution of the problem, the wisdom of which has been 
more than justified by the entire absence of any trou- 
ble since the installation and an economy of operation 
better than was anticipated. 

A feature of particular interest in connection with 
this installation is the purchase of electric power for the 
operation of the mill from the local lighting plant, the 
Cleveland Electric Illuminating Company, at a price 
which is far more reasonable than could be obtained 
by means of a privately owned plant. 

Since the installation of electric drive, there has 


Wound-Rotor Motor Driving Rolling Mill at Plant of Cleveland 
Hardware Company. 


been a verv noticeable increase in production by the 
mili, due to the constant even speed obtained from the 
motor. 

Possibly the most striking feature of the equipment 
is its simplicity. The motor was placed close to and 
connected by gears to the rolls, and this with the trans- 
formers and control constitutes all the apparatus nec- 
essary. 
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Current is obtained from the Illuminating Com- 
pany at 11,000 volts, 60 cycles, three-phase, and is 
stepped down by means of a three-phase oil-insulated 
selt-cooling transformer to that for which the motor is 
wound, namely 2200 volts. 

The motor is of the Westinghouse wound-rotor 
type with a rating of 450 horsepower at goo revolu- 
tions per minute and 360 horsepower at 720 revolu- 
tions per minute. These synchronous speeds are ob- 
tained through a double winding designed to give the 
motor either eight or ten poles, according to the speed 
desired. 

The synchronous speeds of the motor are reduced 
to speeds of the mill shaft of 240 and 192 revolutions 
per minute. respectively, by means of a herringbone 
type gear drive which operates in oil in a completely 
inclosed case. 

The motor shaft is connected to the pinion by 
means of a Nuttall spring type flexible coupling espe- 
cially designed .for steel mill service. 

A similar coupling connects the gear to a 10-ton, 
open-hearth steel flywheel, 12 feet in diameter, which 
is mounted on two extra heavy pillow blocks. the other 
end being connected to the rolling mill. The wheel is 
made im one piece with rectangular arms. 

The control of the equipment is handled by a two- 
panel black enamel switchboard mounted on angle 
frame iron frame work. 

The switches for changing the windings on the mo- 
tor from eight to ten poles are oil immersed, one in 
the primary and one in the secondary circuit. Proper 
markings are placed thereon so the mill operator can 
easily manipulate them. The primary breakers are 
mechanically interlocked, so but one can be closed at 
any one time. 

In case it is necessary to stop the mill quickly, as 
in an emergency, the running breaker is tripped which 
causes all the secondary breakers to open. The oper- 
ator then closes the reverse breaker which quickly 
brings the motor to rest. 

The operation has been an entire success from its 
beginning and, in the opinion of the officials of the 
company, electric drive is the most desirable form of 
motive power to be considered for rolling mills. 

An idea of the work being done by the mill may be 
eained from the following figures: 

Tn an average 8-hour shift, the average tonnage of 
three-eighths-inch rounds from 4 bv 4-1nch billets, go 
to 100 pounds in weight, 0.25 per cent carbon, is 35 
tons: 7x-inch squares, 45 tons: 134 by 14-inch flats. 
jo tons: 100 to 135 pounds, 4 by §/16-inch flat, 35 
tons: and 40-pound, 0.15 per cent carbon, 34 to '%-inch 
flat, 15 tons: 50-pound, 34 to 3’16-inch flat, 20 tons: 
40-pound, 3¢-inch round, 20 tons: 55-pound, ™% by 
s/16-1inch oval, 30 tons. 

The entire electrical equipment was furnished and 
installed by the Westinghouse Electric & Manufac- 
turing Company. Howard R. Taylor is the mechan- 
ical engineer of the Cleveland Hardware Company. 
and was responsible for the change over from steam 
to electric drive which has worked out to his entire 
satisfaction. 


Massillon Company Has Record Output on Decem- 
ber 31. 


The Massillon (O.) Electric & Gas Company 
closed the year 1917 by making December 31 its record 
day in output, having a net generation for that date 
of 104,490 kilowatt-hours, the output for the month 
of December being 2.786.000 kilowatt-hours. Some 
idea of the wonderful growth of the Massillon Com- 
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pany can be obtained by realizing that the output for 
the year ending December 31, 1913, was but 1,898,374 
kilowatt-hours. The output for December, 1917 was 
therefore nearly twice that of the entire year of 1913. 


NEW-BUSINESS ACTIVITIES AT DAYTON, 
OHIO. 


Dayton Power & Light Company Secures 2798 New Cus- 
tomers During Past Year. 


The Dayton Power & Light Company, Dayton, 
Ohio, is supplying 87 per cent of the factory power in 
that city, and this amounts to 75 per cent of all the 
power used in the city. In spite of war conditions, 
there was an increase of 16 per cent in the company’s 
Dayton business for 1917. During that period 2708 
New customers for light and power were secured. 


The increase of power consumption has been espe- 
cially marked. A number of new plants, equipped for 
electric drive, for which this company is furnishing 
power, and others in which electric power has replaced 
steam, may be noted as follows: 


Dayton Oxy-Hydrogen plant has doubled its power 
equipment by installing 100 horsepower in motors. It 
takes central-station energy at 6600 volts, alternating 
current. at its tranformers. Other new equipment con- 
sists of a 100-horsepower motor-generator set for 
changing to direct current for its electolytic cells. All 
other power used is alternating current. 


The Dayton Steel Foundry Company has made a 
300-per cent increase in its furnace capacity. now hav- 
ing two Snyder electric furnaces of soo-kilowatt and 
1500-kilowatt capacity, respectively; the first is a sin- - 
gle-phase and the second a 2-phase furnace for steel 
refining. lor furnace heat and other power about 
300,000 kilowatt-hours per month of central-station 
energy are purchased. 

The Davton Rubber Manufacturing Company latelv 
contracted for energy for 450-horsepower motors in 
its new factory, in which both alternating and direct 
current are used. One feature of its equipment is a 
rotary converter for supplying power to the direct- 
current motors by which the calenders are operated. 

The Dayton Power & Light Company also recently 
secured a contract for supplying energy to operate the 
motors of 1oo0-horsepower in the large cordage and 
hinding-twine factory of Hooven & Allison Company, 
Xenia, Ohio. About 300 horsepower of this installa- 
tion will be in operation by January 15. 

The Dayton Manufacturing Company, which for 
many vears used power produced in its own plant, 
now finds it more economical to use central-station 
service, and has contracted for 175 horsepower. This 
company makes interior metal fixtures for Pullman 
cars. 

A. E. Simonds & Sons Company, Dayton. makers 
of paper and beater knives. such as are used in paper 
mills, is installing individual motors to a number of its 
grinders. The motors of 1tSe@:horsepower being in- 
stalled will give the factory 450-horsepower, for all of 
which central-station power will be used. In the new 
arrangements, all leather-belt transmission will be elim- 
inated, and Link-Belt Company’s silent chain drive 
will be installed instead. 

Rike-Kumler Company, having one of the largest 
department stores in Dayton, is changing over from 
its isolated electric power plant to central-station serv- 
ice, Now requiring 300 kilowatts for lighting, and for 
motors to drive elevators, ice-making machine and 
ventilators. poe 
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NEW YORK COMMISSION URGES ECONO- 
MY IN USE OF GAS AND ELECTRICITY. 


The Public Service Commission, Second District, 
New York, has issued an appeal to consumers to save 
coal by a more economical use of gas and electricity. 
Gas, being produced mostly from coal, and electric 
power, being generated by coal power at the majority 
of plants, may both be used more economically by 
proper attention. In the use of gas lighting, the open 
flame light should not be used; instead, the mantle 
burner should always be used, whereby the same 
illumination is secured with the consumption of 60 
per cent less gas. Another means of economy, with- 
out restricting the service, 1s to see that burners are 
turned off when not actually needed. This should 
apply to lamps, gas stoves and water heaters. As a 
means of saving electrical energy it is advised that 
mazda, instead of carbon, lamps be used, by which the 
desired lighting service may be obtained with one-third 
the current consumed by a carbon lamp. The disuse 
for the present of electric display signs and ornamenta! 
illumination are especially advised. All these econo- 

mies relate back to the consumption of coal, which in 
= the aggregate for the entire country means a tremen- 
dous saving of that fuel, so necessary in the winning 
of this war. Attention is also called to the conserva- 
tion of coal which may be effected by all possible elec- 
tric generation by water power. 


MOTORS REPLACE STEAM ENGINE IN 
DAIRY. 


—— 


Lower Operating Costs and Increased Cleanliness Princi- 
pal Advantages. 


By J. P. Moore. 


The Andalusia Dairy Company, located at Salem, 
Ohio, collects milk from the surrounding territory and 
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aay 
Fig. 1.—Induction Motor Belted to a Ten-Ton Refrigerating Ma- 
chine. Induction Motor Belted to a 35-Ton Vertical 
Refrigerating Machine in Background. 


distributes it to the larger cities. It receives an average 
of 800 ten-gallon cans of milk daily and ships about 
75,000 pounds of milk, principally to Youngstown and 
Pittsburgh, each day. It also makes and ships about 
1000 gallons of ice cream daily and has an annual 
output of about 1,500,000 pounds of butter. 

The plant was steam-engine driven until the fall 
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of 1916 at which time alternating-current motors were 
installed. In Fig. 1 are shown the two ice machines, 
the one in the foreground being a ten-ton machine 
driven by a 20-horsepower Westinghouse type CW 
motor. The other is a 35-ton vertical machine driven 


Fig. 2.—Squirrel-Cage Induction Motor Belted to a 300-Gallon 
Churn. 


by a 50-horsepower Westinghouse CW motor. These 
machines supply refrigeration for the entire plant be- 
sides making an average of five tons of ice daily. This 
is used around the plant, and in packing and shipping 
ice cream. There is also a 3-horsepower motor driving 
a Creasv ice breaker, and a 5-horsepower motor direct- 
connected to the circulating pump on the brine tank. 

The two 300-gallon churns are individually driven, 
each being belted to a 5-horsepower motor. One of 
these is shown in Fig. 2 in the foreground and in the 
background are the harmonizers belted to a line shaft 
and driven by a 10-horsepower motor. There are two 
pasteurizing machines, each driven by a 3-horsepower 
motor. 

The only steam used in the plant is for sterilizing 
and cleaning the cans; the machine for this purpose 
is driven by a one-horsepower motor. All of these 
motors are of Westinghouse make. 

E. H. Campbell, the manager of the plant. says 
that since the change to electric power, his operating 
cost has been no more than it was before and the. 
saving in labor, dirt and noise has more than balanced 
the cost of the new equipment. He is very enthusiastic 
and heartily recommends this power to all dairymen. 


New Committee to Consider Water-power 
Legislation. 


The first step toward carrying out President Wil- 
son’s recommendation that all water-power legislation 
be incorporated in an omnibus measure that may be 
speedily approved was taken when Chairman Pou of 
the House rules committee introduced a resolution 
for the creation of a special joint committee of 18 to 
consider water-power legislation. The public lands 
committee and the interstate and foreign commerce 
committee are discharged under the resolution from 
consideration of water-power bills: 
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Co-ordinating Furnace Requirements—Methods for In- 
creasing Capacity—February Street-Lighting Schedule 


CO-ORDINATING FURNACE REQUIRE- 
MENTS WITH BOILER PERFORMANCE. 


Calibrated Flow Meter Tells Amount of Coal and Air 
Required for Best Efficiency at All Outputs. 


By LIoNEL LINNELL. 


In many boiler rooms the only meter or equipment 
for the fremen’s guidance is the steam-pressure gauge 
and possibly a water column for indicating the draft 
under and over the fire. That a fireman may be able 
to maintain uniform results in firing and sustain them 
it is necessary that he know what he is doing, what 
he is required to do and how he is doing it. To ac- 
complish these things completely necessitates a CO, 
recorder for indicating combustion efficiency. a steam- 
flow meter for indicating rate of production of steam, 
an air gauge or water column for indicating the draft 
or quantity of air being used and the condition of the 
fuel bed, in addition to measurements of coal and ash. 
However, so many instruments are rarely used because 
of the expense required initially and for maintenance, 
and also because often- the labor is not suitable for 
their manipulation. Suppose the matter then comes 
down to which instruments shall be adopted, suppose 
on the basis of maximum results with a minimum of 
instruments. The water column should invariably be 
used because it gives an insight to the fuel bed, heat- 
ing surfaces and rate of firing, and comparison 
amongst the individual boilers. Moreover, it is cheap 
and easily installed and maintained. The weighing of 
the coal and ash properly belongs to the engineer in 
charge and not to the fireman, whose work consists of 
caring for the fires, and perhaps also the water levels 
in the boiler. He therefore is concerned with the per- 
formance of his fires. The CO, recorder indicates 
combustion but not rate of work. On the other hand, 
the steam-flow meter indicates rate of work but not 
how efficiently that work is being performed. It would 
seem that while efficiency is vitally important. it is 
- more important still to know the rate at which you 
are working, from which efficiency can be obtained 
later, for how can there be efficiency when you do not 
know what you are doing? 


CALIBRATING THE METER. 


Suppose then that it is decided to use a steam-flow 
meter and a water column on each boiler. The prob- 
lem then remains as to how best maintain the highest 
efficiencies at all times and rates of burning, since 
there is nothing with these two devices that will tell 
anything about efficiency. The writer will explain how 
a steam-flow meter of the indicating type. for example 
the G. E. flow meter, may be made to indicate the 
amount of coal and air required for all rates of steam 
production as indicated by the flow meter, for a definite 
combustion efficiency, that is percentage of CO,. The 
indications given under these conditions are not what 
1s going on in the furnace, which is the case where the 


CO, ‘recorder is used, but what is required for a def- 
inite result. It is obvious therefore that a flow meter 
used in this way is a guide to the fireman, if he lives 
up to its indications, telling him what to do instead of 
what he has done. 

For a definite rate of steam-making as indicated by 
a steam-flow meter there is required a definite amount 
of coal consumed, which means a definite thickness of 
fuel bed. For a definite thickness of fuel bed, and for 
a definite percentage of carbon dioxide there is re- 
quired a definite quantity of air, which may be ex- 
pressed as draft. The amount of air required for a 
given thickness of fuel bed, as also the air pressure as 


A Steam-Flow Meter Calibrated for Indicating Intensity of 
Draft and Fuel-Bed Thickness. Air and Coal Scales 
Calibrated by Test. 


indicated by water column depends upon the charac- 
teristics of the coal, its composition and size. Now for 
a given coal there is a certain amount of excess air 
required for best commercial combustion efficiency, 
and this can be obtained by test with a CO, recorder. 
The air pressure or draft required to force this air 
through the fuel bed will depend upon the thickness 
of the fuel bed and its condition. However, when 
once determined for a given coal, fired by a given 
equipment under given conditions for constant per- 
centage of carbon dioxide at all times, it can be seen 
that air pressure as expressed by the water column 


“bears a direct relation to the percentage of CO, as 


indicated by flue-gas analysis. Now, then, if a test 
is run on a boiler with a certain coal and the CO,, the 
air pressure under the fire or ash-pit pressure, the coal 
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consumed, and the rate of steam flow are determined 
at all rates of steam flow at maximum desirable per- 
centage of CO.. a fireman knows all he needs to know 
about what he is doing at all loads. 

The above determinations require four measuring 
devices, namely, a CO, recorder, a water column, a 
coal-weighing machine and a steam-flow meter. But 
it has been shown that the rate of coal consumption, 
the amount of air reqfiired to burn it at definite effi- 
ciency and the rate of steam production all have def- 
inite values at any value of any one, and all are de- 
pendent upon output as measured by the steam-flow 
meter. It would appear a natural procedure, there- 
fore, to co-ordinate these various factors and indicate 
them upon the steam-flow meter. In doing so it should 
be remembered that the draft required will vary with 
different coals, and therefore periodic checks with a 
CO, recorder should be made in. conjunction with 
keeping close watch upon the uniformity of coal sup- 
plied. | 

LIMITATIONS OF THE METER. 


Emphasis should be made of the fact that the 
above calibration of an indicating steam-flow meter of 
the G. E. type indicates the amount of fuel and air 
required, based upon test, according to definite pro- 
duction of steam. [t does not tell to what extent the 
fireman is doing so, as do the individual meters or 
instruments of the Bailey type. 

The above application of the steam-flow meter is 
not recommended as a substitute for the CO, recorder. 
for it is invaluable in every boiler room if it is prop- 
erly manipulated and its results correctly interpreted. 
hecause the former shows what ought to be done, 
whereas the latter shows what 1s being done. More- 
over, the former is correct for a given grade of coal 
and is not flexible, hence mav lead to error unless 
checked in conjunction with changes of fuel. How- 
ever, it is hetter than no meter at all in these days of 
high coal prices and coal difficult to obtain. 


There are numerous companies that have used 
various types of CO, recorders until the recent high 
price and extreme scarcity of caustic potash has caused 
them to abandon them for the time being. Firemen 
who have become accustomed to the CO, recorder like 
it and feel lost without it. The use of the steam-flow 
meter in the way above described will be much appre- 
ciated under these circumstances. 

It should be pointed out that at this time coal deliv- 
eries varv widely in quality, and frequent calibrations 
may he necessary unless the combination steam-air- 
coal instrument is not to cause inefficient furnace oper- 
ation. It might be well under these circumstances to 
employ different scales for the flow meter according 
to the source from which the coal has been received 
and based upon analvsis of samples and test. These 
scales should be marked and slipped into the flow meter 
instead of being fastened down as they would be were 
they permanent for uniform coal supply. For uni- 
form fuel supply it might be advisable to make adjust- 
ments seasonally on account of climatic changes, espe- 
cially for summer and winter months where seasonal 
changes are radical, since the specific gravity of air is 
a function of temperature. 

The method of adopting a steam-flow meter in the 
way described has been roughly described in rather 
loose language. However, it suffices for those that, 
would be in a position to understand and apply the 
idea properly. The two factors necessary for satis- 
factory results are that the data first obtained be suff- 
ciently extensive and accurate to typify conditions ; 


ELECTRICAL REVIEW 


secondly, that a check of performance and fuel be 
made with necessary frequency. Air infiltration has 
been ignored, although its extent would be brought 
out by the CO, recorder and acted upon accordingly. 
The rate of coal consumption may be marked upon the 
flow meter, either as pounds consumed upon the same 
basis as that indicated by the flow meter or as thick- 
ness of fuel bed, according to choice, the later being 
probably preferable with hand firing. 

The above is a compromise method that will help 
the firemen obtain better results than where thev have 
nothing more than a pressure gauge or a flow meter: 
it will reduce the difficulties incidental to cessation of 
using the CO, recorder, and assist maintenance of 
efficiencies, for hand-fired manually controlled plants. 
It is inferior to the automatically controlled furnaces. 
of course, and also to the use of CO, recorders in con- 
nection with water column and flow meter. However, 
as a war measure, and to assist saving coal as a na- 
tional obligation as well as a selfish motive, it is better 
than nothing for guidance of the firemen. 


METHODS OF INCREASING CAPACITY OF 
ELECTRICAL APPARATUS. 


Attention to Cooling Media, Cooling Surfaces and Housing 
May Increase Capacity. 


By M. S. MONTGOMERY. 


Everywhere it is the same story, heavy sustained 
loads, shortage of capacity and inability to obtain addi- 
tional equipment. As additional capacity is unobtam- 
able the only thing to do is to take every feasible and 
practical step to increase the-capacity of what appa- 
ratus is on hand. The gain by doing this may not be 
large, individually, but in the aggregate may often 
prove worth while. An increase of capacity of one 
to five per cent and sometimes even more is not to be 
despised these davs. 


CONDITION OF OIL AFFECTS VENTILATION. 


Cooling with oil is accomplished in several wavs. 
The oil transmits the heat to the outer surfaces of the 
container, from which it is radiated. Heat is carried 
away by convection, cold oil sinking and hot oil rising. 
Dirty, thick oil that cannot move readily and oil ducts 
obstructed so that oil cannot circulate are neither of 
them conducive for efficient heat transfer from wind- 
ings to oil and thence to air. Long sustained high 
operating temperatures, and this is especially true with 
the older and cheaper oils, cause sludging, which is a 
thick mass, to form in the oil and on adjacent sur- 
faces, All oils not in the best condition should be 
renovated and filtered. If time permits, old apparatus 
long in service should be taken out of their cases and 
cleaned, deposits removed from the coils as they inter- 
fere with heat transfer. and oil ducts cleaned out as 
far as possible. The oil level should always be watched 
as a small but continuous leakage of oil through cracks 
and along leads due to svphoning mav after several 
years appreciably lower oil levels and thus reduce the 
amount of oil available for heat dissipation. In foun- 
dries and steel mills it is not uncommon to see the 
transformer cases covered to considerable thickness 
with dust and felt-like material. This coating should 
be cleaned off as it tends to retard heat dissipation. 

= With oil-filled water-cooled transformers it is a 
good practice to lower the oil level, once a year at anv 
rate, and examine the water coils. Jt is quite common 
to find them covered with a film of grease somewhat 
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of the appearance of vaseline. This film is due to 
deposition from the oil of either impurities in the oil 
itself or matter abstracted from the coils. some oils 
acting as solvents for the impregnating compounds 
used to insulate the windings. As this film is a fairly 
efhcient heat insulator, cooling is interfered with. By 
removing it water can be saved or capacities increased. 
The inside of water cooling coils should also be exam- 
ined for scale, an unusual occurrence where city water 
is used but not uncommon where well and river water 
is used. Scale reduces the water flow as also the heat 
transmission from oil to water. 

Oil-filled transformers are usually either filled with 
oil which is allowed to circulate within the tank accord- 
ing to temperature difference, namely by convection, 
or else are filled with oil and augmented with water 
cooling. An increased circulation and hence heat dis- 
sipation can be obtained by the circulation of the oil. 
While the result is always pronounced the difficulties 
should be borne in mind. It is difficult to circulate oil 
without loss due to leakage. Moisture may readily be 
taken up from the circulating pump or piping system: 
oil is hygroscopic also. There is also the fire risk 
to be remembered. However, with care the circulation 
of oil, and its cooling may sometimes prove a very 
convenient and satisfactory way out of a dilemma. 


UTILIZING NATURAL VENTILATION. 


There is often found in many stations a surprising 
lack of thought as to the utilization of natural draft 
or circulation of air. Ambient temperatures play a 
large part in deciding the maximum capacity that can 
be safely carried by anv piece of apparatus. Reduc- 
tion of the ambient temperature always enables an 
increase in capacity. It is not uncommon to find a 
number of pole type transformers installed within a 
cramped space, each standing upon the floor, and need- 
lessly close to one another. Units should be spaced 
so as to permit a free circulation of air around each. 
Raising the individual units off the floor a matter of 
three to six inches also tends to improve the heat 
dissipation. 

Perhaps it may be said that it is the rule rather than 
the exception to find air temperatures of transformer 
ducts and vaults in commercial substations and cus- 
tomers’ installations needlessly and injuriously high. 
Many of these vaults are not ventilated at all. and the 
only escape for the heat is through the walls by radia- 
tion. In such cases if hard put to it in carrying loads, 
knock a few holes in the walls just above the floor 
level, and more just below the ceiling. Protect these 
holes bv screens to prevent insects and animals from 
getting into the transformer vault: also rain and snow, 
by requisite baffling. A chimney placed over or better 
still to one side of the transformers since thev are not 
then endangered by moisture, and so arranged as to 
create draft will help out many a transformer in need 
of air. In some cases motor-driven fans are installed 
in transformer vaults containing oil-filled units. The 
judicious use of vents and chimneys would 
enable the same results to have been obtained 
hy natural instead of mechanical draft, which 
is of course cheaper, requires no maintenance, while 
there is never the uncertainty as to whether the blower 
has ceased running. 


THe Fan Is OFTEN USEFUL. 


Rotating machines heavily loaded should of course 
he kept as clean as possible, thus assuring the circula- 
tion of air through the windings and air ducts. Taking 
in the air from outside instead of from the hot dirty 
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station may often be a wise and effective measure. Air 
washers.are now used quite generally, as is also the 
water spray for air cooling. Home-made affairs can 
frequently be made efficient as well as effective and 
save much annoyance and expense. Such a departure 
is. however, a radical one, that may not be feasible nor 
economically justifiable. 

Rotating machines may often have their capacity 
increased very materially by. installing a fan on the 
shaft, the effect being to increase the air passed 
through the machine parts. Usually such a fan can 
be installed very cheaply where the frame or bearings 
permit. In using a fan it may be found that it is more 
efficient to use the fan for sucking the air out of the 
machine rather than driving it in. Experimentation as 
to the use of a few fan blades on a machine may show 
very pleasing results, and is well worth trving where 
equipment is overloaded. 

The secret of ventilation, whether oil, water or air 
are used, is to have plenty of it. apply it effectively 
and keep up the supply continuously. Clean air, clean 
water, and clean oil are more efficient than when dirty, 
and also occasion less trouble. 


Street Lighting Schedules for February. 


Enforced economy, due to precarious fuel supplies. 
shortage of public funds, promulgation of “‘lightless” 
nights, and other war conditions, is causing many com- 
munities to exercise exceptional care in the matter of 
street lighting. This enhances the importance of re 
liable schedules of such hghting, especially the stand- 
ard all-night and the moonhght schedule, the latter 
being revived in many cities that formerly had aban- 
doned it. The following table gives these two widely 
used schedules for February. The time is given in 
mean local solar time and the table is compiled for 
latitude 40° north. 


FEBRUARY, 1918. 


Night All-Night Schedule Moonlight Schedule 
O — 

Feb. Light Extinguish Light Extinguish 
E 5:50 6:40 5:50 11:45 
Di, eais 5:50 6:40 5:50 12:45 
< PET 5:50 6:35 5:50 1:45 
" 5:50 6:35 5:50 2:45 
re 5:55 6:35 5:55 3:45 
6... 5:55 6:35 5:55 4:45 
ELERE 5:55 6:30 5:55 5:35 
Bile EE 5:55 6:30 5:55 6:00 
9.. 6:00 6:30 6:00 6:00 

Wenga 6:00 6:30 6:00 6:00 
11.. 6:00 6:30 6:00 6:00 
EE 6:00 6:25 6:00 5:553 
E EEE 6:05 6:25 7:30 5:55 
14... 6:05 6:25 8:45 5:55 
LS yes Bate 6:05 6:25 9:55 5:55 
16... 6:05 6:20 11:10 5:50 
17.. 6:05 6:20 12:15 5:50 
T8 eee 6:10 6:20 1:15 5:50 
19.. 6:10 6:20 2:10 5:50 
74 | EEN T 6:10 6:15 3:00 5:45 
rA REEE 6:10 6:15 3:35 5:45 
Ce cance “traces 6:15 6:15 4:10 5:45 
A, ere Oe 6:15 6:10 No light 

7: Ve oe 6:15 6:10 No light 

2 e TATENA 6:15 6:10 No light 

A 6 ANEN 6:20 6:10 6:20 7:40 
1 eee eee 6:20 6:05 6:20 8:35 
28 OEN 6:20 6:05 6:20 9:35 


Tables for the remainder of the vear, rules for the 
two schedules given and for modincations of them, 
corrections for standard time and latitude. monthly and 
yearly total hours of burning for five common sched- 
ules, as well as other information pertinent to the sub 
ject, are printed in a booklet obtainable from the 
ELECTRICAL Review for 25 cents a copy. 
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Best Conduit- Bending Practice—Use of Insulating Joints— 
Armored-Cable Wiring Hint—Doings Among Contractors 


METHODS OF BENDING CONDUIT. 


Second of a Series of Articles Describing the Best 
Practice. 


By TERRELL CROFT. 
-1 Right-Angle Bend May Be Made with Two 
Aickeys, as illustrated in Figs. 6 and 7. This method 


may be desirable where a number of lengths of conduit 
must have formed in them turns of uniform contour. 


Location of Outside 
; Of Bend . 
Hickey... a Kreg 
8 | E H? a 
D=? -| ek. j KE * 
w g oT ; Conats't Beng 
Floor. —?» B ><A: Bent : 
I heg | jt 
p3 2 Fi I YY 
Wj VILLAS CULES YY 7 YY ar ie WY’ 


Fig. 6.—First Position in Forming a Bend with Two Hickeys. 
The Dimensions Shown Are Those for '/2-Inch Conduit. 


While with obvious variations the general procedure 
indicated may be followed for bends of almost any 
degree, the directions which follow relate specifically 
to go-degree or right-angle elbows in one-half-inch 
conduit. Where a bending machine is available, it 
should be used in preference to the two hickeys. 
First, lay off the required dimension (D Fig. 6) 
equal to the distance from the end of the conduit to 
the outer face of the bend whichis to be made. (In 
the example shown D is taken as 12 inches). Make 
a center punch or chalk mark P on the conduit indi- 
cating this location. Second, make another mark on 
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Fig. 7.—Second Position When Forming a Bend with Two 
Hickeys. 


the conduit 2 inches to the right of P and place the 
face of one of the hickeys H, at this mark, as dia- 
grammed in Fig. 6. Now make a third mark 4 inches 
to the left of P, and slip the second hickey H, along 
the tube until its face lines up with this mark. Fourth, 
force the upper ends of the handles of the two hickeys 
together with the hands. Then, holding H, vertically, 
force H, around until it lies at right angles to H,. The 
bend will thereby be formed and it will be in the loca- 
tion required. The accompanying Table I gives the 
distances .4 and B (Fig. 6) for one-half-inch, three- 


Fig. -8.—Conduit with Short-Radius Bends Installed Around 
Beam. 


quarter-inch and one-inch conduits, which are the only 
sizes for which the method is ordinarily applicable. 


I—InpicatTinG LocaTIONS OF HICKEYS WHEN 
FORMING A RIGHT-ANGLE BEND BY THE 
Two-Hickey METHOD. 


TABLE 


(The reference letters are those in Fig. 6.) 


B 
Distance fro o- 
cation Line 
Face of Hickey 


a A 
Distance from Lo- 
cation Line to 
Face of i 

Je. 


Size of Conduit. He. 
W-iNCh ..... fee ew eee 2 inches 4 inches 
SeSINCH: gain veeaee eae wes 3 inches 5 inches 
l-inch ..asssssessossoo 4 inches € mehes 
x Loro Rodi 
d 
Fig. 9.—Conduit with Long-Radlus Bends Installed Around 


Beam. 


To Make a Short-Radius Bend in Conduit for a 
location such as that indicated in Fig. 8. the method 
to be described can be used. Where turns of the usual 
radius are made, the conduits do not lie close to the 
surfaces and present the undesirable appearance de- 
lineated in Fig. 9. But with this method, bends of the 
approximate form diagrammed in Fig. 8 can be so 
made that the inner face of the conduit will lie not 
more than 114 inches from the faces of the beam. A 
sleeve P, of a larger diameter than the conduit C being 


Fig. 10.—Simp!e Method of Making Short-Radius Bends. 


bent, is slipped ove the end of the conduit (Fig. 10) 
and then the short-radius turn can be formed with a 
hickev H. 

(To Be Continued) 
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Outlet Plate for Armored-Cable Wiring. 


By M. J. Mortarty. 


Where armored cable, such as BX, is fished up to 
a point in a partition, where it is desired to break 
through and run on the surface, an outlet plate has 
been found very handy. This outlet plate may be a 
square or round cover of any of the standard lines of 


Gonnector Threaded Through Plate 


Partition 


Flexible Armored Conduit 


Outlet Plate Where Cable Passes Through Partition. 


conduit boxes, or a bevelled brass plate about 4% 
inches square. This plate gives a finished appearance 
and does not call for plaster of paris patches as the 
old way usually does. The thread sticking through the 
plate gives an opportunity for any of the rigid or 
armored-cable fittings to be screwed on. 


To Patch Japan-Finished Surfaces. 


By A. GEMMELL. 


When the black enamel or japan finish on motors, 
generators, or in fact any electrical apparatus, has 
chipped off or has been knocked off by rough usage, 
common black paint is often used to cover up the 
spots. Such painted patches are scratched easily and 
soon lose their luster. A much better substitute can 
be secured by using the following mixture: Asphalt, 
one pound; lamp black, one-quarter pound; resin, one- 
half pound; ‘spirits of turpentine, one quart, and 
enough linseed oil to make the lampblack into a paste 
before mixing it with the other ingredients. Mix 
thoroughly and apply with a varnish brush. 


Why Insulating Joints Are Used. 


— 


By J. C. ARTHUR 


In conduit wiring systems a fixture is usually in- 
sulated from the conduit with an insulating joint, 
while the wires elsewhere in the conduit system lie 
against the conduit, which is always grounded. The 
reasons for this are that the wire used in wiring elec- 
tric fixtures is not insulated as heavily as that required 
for the rest of the wiring system, and, furthermore, 
this wire is drawn through tight places and around 
sharp corners and is otherwise abused. Due to these 
conditions, grounds and short-circuits are likely to 
occur in fixtures. The fixture is the weakest part 
electrically of a wiring installation. For these rea- 
sons it has been considered desirable to maintain the 
metal work of fixtures insulated from ground, unless 
the wire that is used for wiring the fixtures has the 
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same insulation as that required in the remainder of 
the wiring. This is especially true of combination 
electric and gas fixtures. 

It should be noted, however, that there is an agita- 
tion for omitting the insulating joint on straight elec- 
tric fixtures that are wired in a superior manner and 
have the casings grounded. No change on this matter 
was made in the revision of the National Electrical 
Code made last October, but it was generally under- 
stood that electrical inspectors could permit omission 
of the insulating joint on electric fixtures only where 
their conductors have as good insulation as must be 
provided throughout all lighting circuits. 


——— — c l 


Among the Contractors. 


Julius C. Draeger has removed his electric shop to 
116 North Third Street, Watertown, Wis., where his 
increased business can be better accommodated by 
more roomy and better located quarters. Mr. Draeger 
does a general electrical contracting work and carries 
a good line of electrical appliances and supplies. 


Frank E. Pazdera is the proprietor of “The Elec- 
tric Shop,” a new establishment opened on Harrison 
Street, Kewaunee, Wis. A large stock of electrical 
supplies and appliances is carried and all-kinds of 
electrical installation work promptly undertaken. Mr. 
Pazdera expects to do not only power and light wiring 
in the city, but to install many 32-volt farm-lighting 
plants, of which he has a good stock on hand. 

The Bison Electrical Company, Inc., 259 Pearl 
Street, Buffalo, N. Y., is quickly recovering from the 
fire which recently damaged much of its establish- 
ment. Fortunately, the company had a large stock of 
material and apparatus in its warehouses so that the 
store has been cleaned up, restocked and reopened for 
business. The company has taken temporary offices 
on the second floor of the Builders’ Exchange, from 
which it is directing its extensive contracting business. 


The Devere Electric Company, Cincinnati, Ohio, 
is putting through a contract for the wiring and motor 
installations in the new factory of the Philip Carey 
Manufacturing Company in that city, which amounts 
to about $30,000. The wiring is all in conduit, and 
the Allis-Chalmers motors being installed will amount 
to 1000 horsepower. Included in the contract is the 
installation of a 15-foot six-panel switchboard for 
power control; also the rewiring of the office build- 
ing and putting in so to 60 four-in-one fixtures for 
lighting. The new factory machines are being provided 
with an individual motor for each machine. The job 
is more than half done. Another contract that Devere 
company has in hand is conduit wiring of the plant of 
Samuel C. Tatum Company, Cincinnati, to supply 
lighting and to operate motors of 100 horsepower ; the 
contract includes motor installations. 


The Standard Electric Company is now installed 
in its new office building at 73 Horton Street, Seattle, 
Wash., having moved to this location from 316 First 
Avenue South, where it had been since its organiza- 
tion. Specialties of the firm are marine installations, 
power work and industrial lighting. Some of the im- 
portant jobs recently completed were: Complete elec- 
trical installations for the Sandstrom shipyards at 
Ballard and the vard of the MacAteer Shipbuilding 
Company; installation of a 2.5-ton electric furnace 
for the Rother Process Steel Company; electrical 
equipment in the plant of the National Engineering & 
Equipment Company. The company is now installing 
a 3-ton electric furnace for the Olympic Steel Works 
of Seattle. 
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QUESTIONS AND ANSWERS 


All readers are invited to submit questions and answers 
to this department. Anonymous communications will not be 
considered. Questions should relate to electrical matters of 
any kind. Answers contributed by readers should be sub- 
mitted preferably within eight days of the date of publication 
of the question and should be limited, if possible, to 300 
words. Payment will be made for all answers published. 


Questions. 


No. 412.—SuBMarine Rapio Sicnars.—A dispute has 
arisen between two of my friends respecting the ability of 
a submarine to receive wireless messages when it is sub- 
merged; one man says it can and the other that it cannot 
receive messages under this condition. The matter has been 
referred to me and I would like authoritative statements to 
back up my decision.—H. S. C., Memphis, Tenn. 


No. 413.—ELecrric RoomM-HEat ReGULATOR.—How does 
the system of electric thermostatic regulators for controlling 
the steam heat in rooms operate? I refer to such as are 
installed in some modern hotels. Js the control circuit of 
low voltage or 110 volts? How does the system compare 
with pneumatic regulator systems ?—T. J. B., Duluth, Minn. 


No. 415.—DEMAGNETIZING CotL.—I would like as. com- 
plete information as possible about making a coil for de- 
magnetizing by alternating current, especially the size of 
wire, the best shape of coil, how many turns to use, and 


how strong a current is required —M. H. G.. New York, 
N. Y. | 


No. 417.—Rewinpinc INpuction Moror.—In_ rewinding 
a A0-horsepower, three-phase, 220-volt, squirrel-cage motor, 
will it make any change in the operation or efficiency to use 
two No. 18 double-cotton-covered wires in parallel in place 
of one No. 10 double-cotton-covered wire with which the 
motor is now wound?—H. L. M., Milwaukee, Wis. 


Answers. 
No. 414.—Static ELECTRICITY From Rucs—I am con- 


nected with the mechanical and electrical plant of a large | 


farm company, with manv greenhouses, farm and dairy 
buildings. In the finely equipped home of the owner I have 
noticed a very peculiar effect recertly that I do not under- 
stand. In this residence there are some verv fine imported 
rugs that are quite soft and thick. On walking across the 
room and touching anything of metal. one receives a sharp 
shock much like the static from a belt in the power house. 
What is the cause of it?—R. L. G., Revnolda, N. C. 

This phenomenon is due to frictional electricity. 
commonly called “static,” and is caused in much the 
same wav as the similar effect noticed on the power- 
house belts. Jt is well known that friction of dis- 
similar materials causes both heat and electricity to be 
developed. The latter is seldom noticed on damp or 
warm davs, but is more and more marked as the air 
becomes drier, being therefore especially evident in the 
coldest winter months, when the humidity indoors is 
verv low. Friction of the shoes on the rugs causes 
static electric charges of opposite polarity to be formed 
on the rugs and on the shoes; the latter charge either 
directly or by induction extends itself to the surface 
of the body, which is a fair conductor of electricity. 
On touching anvthing, whether metallic or not, part 
of the charge on the body is imparted to the object. 
thus causing a tiny spark to pass and give the sensa- 
tion of a shock. If a grounded metallic object is 
touched, such as a water or gas pipe or steam radiator, 
a more decided effect is produced because the charges 
are thereby neutralized through ground. This static 
effect is especially noticed when rubbing soft and long- 
fibered fur, wool or other fabrics, which produce more 
friction and therefore more of this frictional elec- 
tricity than when rubbing hard substances together. 
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Frictional electricity was noticed by the ancients 
when rubbing amber. Although but little was known 
of it, it was the only form of artificially produced 
electricity recognized until the studies of Volta and 
Galvani in the eighteenth and Faraday in the nine- 
teenth century. Nowadays it is only of very minor 
importance, but often proves troublesome. The fric- 
tion from carpets from walking across them, espe- 
cially when shuffling the feet in doing so, has been 
known for a great many years. 

Moisture causes static charges to be quickly dis- 
sipated. Therefore by providing some means of in- 
creasing the humidity of the air of the room, the 
trouble, if it really is annoying, can be minimized or 
entirely overcome. Higher humidity than usually pre- 
vails indoors in winter will also make a more health- 
ful atmosphere. As a rule, however, these manifesta- 
tions of static from walking on carpets are entirely 
harmless. It should be noted that they have no con- 
nection with the electric light or power system of the 
premises and R. L. G. should assure the occupants of 
the residence clearly on this point. If he will consult 
anv elementary book on static electricity he may be 
better able to explain the phenomenon to the house- 
hold and perform for their benefit some simple and 
yet interesting experiments that will convince them of 
the harmless nature of the manifestation.—J. B., Oak 
Park, Il. 


No. 416.—WatTERING CoaL.—Moisture is admitted as 
being very objectionable because it lowers the heat value of 
coal. Why is it, therefore, that so many boiler rooms make 
it a practice to wet their coal before placing it upon the 
grate?—A. S. C., Minneapolis, Minn. 

Coal is watered before placing it upon the grate 
because it is often found that the coal burns better 
from doing so. There are two effects from wetting 
coal, one is chemical, the other mechanical. The 
chemical effect plays no part in the benefits of wetting, 
in fact so far as the combustion of the coal is con- 
cerned, the practice is objectionable as the water must 
be re-evaporated, which requires heat and thus 
reduces furnace temperatures and coal efficiency. On 
heating, the water is decomposed into its constituent 
parts, oxvgen and hydrogen, which may in part escape 
unused up the stack and partly may also assist com- 
bustion. In anv case, the heat put in for evaporating 
the moisture out of the coal is greater than that which 
mav be recovered due to recombining of the oxygen 
and hydrogen. 

Probably the sole reason for wetting coal is for 
mechanical reascns. When coal is wet the individual 
particles tend to adhere together more than when coal 
is dry. Coal when wet is therefore more easily 
handled, with less loss due to spillage and less dirt. 
Moreover, with the smaller sizes of coal especially, 
if the coal is wet less of it falls through the grate 
bars to be lost with the ash. A fire made with wetted 
coal also seems to hold together better with less 
tendency to thin spots to occur and holes to burn in 
the fuel bed, with all the advantages therefrom in the 
way of lesser excess air and higher combustion 
efficiency. Another thing, with clinkering coals many 
firemen claim that if the coal is wetted the clinker 
that occurs (clinker is fused ash) is less objectionable 
and more easily handled. With intense drafts, coal 
that has heen wetted is also less likely to blow up the 
stack in the form of cinder and unburned particles. 

Wetting coal lowers the heat value of the coal, 
compared with the same coal dry, although the 
mechanical benefits may make up for this deficiency. 


—L. L., Cleveland, O. 
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BOOK REVIEWS 


“The Lighting Art: Its Practices and Possibilities.” By 
M. Luckiesh. New York: McGraw-Hill Book Company. 224 
pages, with 43 illustrations and Y tables, page size 6x9. Sup- 
phed by the Electrical Review Publishing Company, Inc., 
for $2.50. 

Ot the many and admirable volumes relating to 
illumination which have appeared. during the past 
dozen years, it may be that too many have been ad- 
dressed to the engineer and the scientist. For, while 
the latter have needed such carefully compiled works, 
these books have been in large measure beyond the 
grasp of the laymen and the architect, or, in other 
words, of the very men who must be roused to a 
keener appreciation of the practice and possibilities of 
good lighting if the engineer is to do his part towards 
the effective installing of the same. Fortunately, the 
National Lamp Works of the General Electric Com- 
pany have appreciated the need of educational work 
along this general line, and the volumes written by the 
physicist of the Nela Research Laboratory have come 
to form a welcome annual contribution to the liter- 
ature which had been needed in paving the way for 
the services of the illuminating engineer. 

In the third of these annual volumes, Mr. Luckiesh 
quite properly deplores the fact that lighting is today 
practiced too largely from purely an engineering stand- 
point, and with too little regard for esthetic, psycho- 
logical and other aspects of equal importance. Writing 
in his usual style, equally noted for its accuracy and 
its readability, the author covers a wide range of 
aspects and applications of hghting, giving a fund of 
hints for architects, manufacturers, stage managers 
and storekeepers and others who ought to be posted 
on the possibilities of artistic as well as efficient light- 
ing. As was to be expected from Mr. Luckiesh,-con- 
siderable space is devoted to color in its relation to 
lighting and two of the most timely chapters relate to 
applications of artificial daylight and of colored light. 
The lighting of residences, commercial buildings, pub- 
lic buildings, factories and stages, each call for sep- 
arate chapters replete with information reflecting some 
of the most modern practice, and make the volume one 
which deserves a wide circulation. 

Judged by itself, this book might have been made 

still more valuable if it did not assume so much 
familiarity on the part of the reader with the con- 
tents of other volumes. For example, the inclusion 
of cuts of typical indirect and semi-indirect hghting 
fixtures might make parts of the chapters on the “Dis- 
tribution of Light” still clearer to the lay readers. So 
also, a few illustrations borrowed from one of the 
same author’s other volumes to show the effect of the 
direction of light and the application of shade, would 
make the present work more complete in itself. If 
the absence of such illustrations is because each of 
Mr. Luckiesh’s annual book offerings is to whet the 
reader’s appetite for more, he has accomplished this 
already with the closing chapter cn “The Language 
of Color,” which suggests some of the interesting pos- 
sibilities of this year’s proposed addition to his highly 
stimulating series. However, in view of the wealth 
of pertinent illustrations which have already appeared 
in technical journals and trade catalogs, such as rarely 
reach a large share of the desirable readers of such 
books, an extensive borrowing of cuts from the same 
would seem highly desirable. 
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“Practical Wireless Telegraphy.” By Elmer E. Bucher. 
New York: Wireless Press, Inc. Cloth, 330 pages (6x9 


a 


inches), 327 illustrations. Supplied by Electrical Review Pub- 
lishing Company, Inc., for $1.90. 

In ordinary times, the reader of this volume might 
be prejudiced by the discrepancy between the sub- 
title (“A complete textbook for students of radio com- 
munication”) and the repeated statement in the pref- 
ace that no attempt had been made to treat the sub- 
ject with scientific accuracy or completeness. How- 
ever, a glance through the book soon shows this to 
be intended as a practical guide for those wishing to 
become wireless workers, few of whom would be 
interested in the refinements of the more accurate 
theories and explanations. Moreover, with the present 
demand for wireless operators both on shore and at 
sea, there should be a real field for a volume squarely 
aiming to impart such information as might be most 
needed for understanding the wireless telegraph ap- 
paratus now most generally used. For the same 
reason, the preponderance of space devoted to the 
Marconi apparatus would seem justified as a proper 
step towards war-time efficiency, though it would un- 
balance the book for normal times. 

The first 80 pages are devoted to a study of the 
elements of electricity and magnetism, as the author’s 
experience has shown this to be required as a basis 
for understanding the methods and apparatus of wire- 
less telegraphy, and this section includes effective’ 
illustrated chapters on motor-generators (with start- 
ers for the same) and on storage batteries and charg- 
ing circuits. With this as a foundation the author 
proceeds to discussing electrical oscillations and their 
radiation, and to explaining radio transmitters. Then 
aerials and antennas, receiving apparatus, emergency 
apparatus, practical radio measurements, and Marconi 
transmitters are separately treated. For the casual 
reader, the chapter on direction finders or wireless 
compasses may be doubly interesting at this time, 
while those interested in other makes of apparatus 
will find chapters devoted to transmitters and re- 
ceivers for undamped oscillations. So, also, a chapter 
is devoted to Marconi transoceanic radiotelegraphy. 
The volume concludes with a series of test ene non 
for prospective wireless operators. 

Some of the mathematics introduced in the chap 
ter on practical radio measurements may be beyond 
the grasp of most wireless students, but will be wel- 
comed by men of college training. Moreover, the 
very numerous diagrams and cuts are mostly unusually 
clear and alone should be worth the price of the book. 

ALRERT SCHEIBLE. 


Production and Consumption of Electric Power at 
Milan, Italy. 


Milan, Italy, whose industries and utilities con- 
sume in electrical energy an average of 800,000 kilo- 
watt-hours per day, is supplied with power princi- 
pally by hydroelectric plants in the Alps, owned and 
operated by Societa Generale Italiana Edison di Elet- 
tricita, and the Azienda Elettrica Municipale. The 
former is a private company, the latter being munici- 
pally owned, and both are controlled in Milan. The 
frst named is equipped with alternating-current turbo- 
generators of 25,000 kilowatts capacity; the second, 
similarly equipped, has a capacity of 20,000 kilowatts. 
Bath concerns have auxiliary plants in Milan for use 
only in seasons of low water in the Alps, or during 
periods of repairs of hydroelectric plants. 

The concerns supplying power do not sell motors 
to consumers of power. 
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New Appliances 
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New Tap Devices—Farm Lighting Plants—Alarm Con- 
troller—Cooking Devices—Expansion Joints—Disconnects 


Hubbell Double-Outlet Current Tap. 


The use of electrical appliances in the home, office 
and store is becoming so general that the demand for 
convenient means for attaching the cords of these 
devices to handy sockets or receptacles is rapidly 
increasing. Since the number of outlets usually in- 
stalled in a room is so limited, the solution evidently 
lies in duplex wall receptacles and current taps. A 
current tap of this type is now available. It is made 


Hubbell Current Tap With Two Side Outlets. 


entirely of porcelain and has a shade-holder groove. 
It corresponds closely to the standard Hubbell single- 
outlet current tap but has a plug outlet on each side in 
addition to the lamp outlet below. The side outlets 
are provided with slots designed to accommodate any 
of the different Hubbell styles of interchangeable plug 
caps. This device is manufactured by Harry Hubbell, 
Inc., Bridgeport, Conn. 


Canopy Tap Device. 


The Bryant Electric Company, Bridgeport, Conn., 
has added to its “New Wrinkle” line of wiring devices 
a novel canopy tap of wide application which can be 
readily attached to any ceiling or side-wall fixture 
where a current tap is desired. 

The new tap receives any “New Wrinkle” body 
and many useful combinations can be made. For in- 
stance, by wiring across the line and using in conjunc- 
tion with a New Wrinkle keyless, keyed or pull-chain 
socket, an additional outlet is provided for an Edison 
plug flexible-cord attachment to a fan, portable lamp 
or other device, or any additional Spartan outlet can 
be provided by using the canopy tap and a Spartan 
No. 29 plug receptacle. 

By connecting the tap in series with the fixture and 
combining with a New Wrinkle key or pull switch for 


“New Wrinkle” Canopy Tap. 


wall fixtures or a New Wrinkle pull ceiling switch for 
ceiling fixtures, convenient means is provided for 
controlling single or group-lamp fixtures, at the fixture 
without expensive wiring. The latter use is especially 


valuable when indirect fixtures are placed in rooms 
having no flush switches. 

The new device, which is known as the “BZ New 
Wrinkle canopy tap,” is National Electrical Code 
standard and consists of a New Wrinkle ring and a 
porcelain base which are easily and firmly attached 
to the outlet box by means of a stamped steel ring, 
rings being made for the 3'4-inch and 4-inch boxes. 

FS. a ee os) See ae. 
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`. Canopy Tap with Pull Switch. 


In lath-and-plaster construction, the rings are omitted 
and the base attached by wood screws. After notch- 
ing the canopy to fit over the neck of the tap it can 
then be replaced flush with the ceiling or wall, result- 
ing in a neat and unobtrusive job. 


New Farm-Lighting Plant. 


The Ruralite lighting unit, manufactured by The 
Gray Electric Company, Springfield, Ohio, illustrated 
herewith, is especially adapted to illuminating farm 


itchboard. 
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dwellings and farm premises at a cost well within the 
range of moderate incomes. It consists of a switch- 
board-generator unit built for capacities of 14 kilowatt 
to 2 kilowatts, designed for belt connection to a gaso- 
line or oil engine. The switchboard is equipped with 
214, 4% or 62-inch diameter instruments, as may 
be required, with lighting and automatic circuit- 
breaker. All internal connections between the gen- 
erator and switchboard are factory made with the spe- 
cial care that prevents trouble due to improper con- 
nections. The unit is so arranged that lighting or 
power may operate either direct from the generator or 
direct from the storage battery, and the change of con- 
nections of lighting service from dynamo to batteries 
or vice versa may be readily made. Another feature 
of the Ruralite unit is that the dynamo will auto- 
matically supply current for a varied number of lights 
that may be in operation and at the same time allow 
_ the storage batteries to receive their normal charging 
rate. That is, direct current for lighting is not in- 
terrupted while the batteries are being charged. A 
phase of its design is an automatic electric governing 
winding whereby the amount of current flowing into 
the batteries is not affected by the variation in lighting 
load. In ordinary systems, as the lighting load in- 
creases there is a decrease in the current passing into 
the batteries ; and when the lighting load reaches about 
the normal capacity of the dynamo the batteries re- 
ceive no current, and if the light consumption amounts 
to an overload the result is a discharging of the bat- 
teries. But, in accordance with tests made with the 
Ruralite unit, it is shown that while a variation of cur- 
rent from two to 24 amperes are being supplied for 
lights there is a constant current of 15 amperes pass- 
ing into the batteries, and this is accomplished with- 
out adjusting the voltage regulator. 

A gasoline engine of 2, 2% to 4 horsepower is 
commonly used for driving a generator of sufficient 
capacity to supply energy for lighting, battery charg- 
ing, for pumping water, operating churns, washing 
machines and vacuum cleaners. This company fur- 
nishes Ruralite storage batteries of either the pasted or 
Planté types, assembled in either rubber or glass jars. 


Automatic Controller or Rotary Switch. 


There are many places where an automatic con- 
troller may be applied. The accompanying cut shows 
a special controller constructed by the Reynolds Elec- 
tric Company, of Chicago and New York, for a fire- 
alarm siren, made by the Federal Sign System (Elec- 


Reynolds Controller for Fire-Alarm Siren. 


tric) of Chicago. By an ingenious arrangement of 
contacts, the sounds from the siren are graduated in 
tones ranging from low to shrill, and, by means of suit- 
able gearing, the blowing after continuing for a period 
of two minutes is automatically cut off. To start the 
controller, the mere pressing of a push-button switch 
closes the motor circuit and starts the motor driving 
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the controller; another switch on the controller, as 
stated before, opens the motor circuit after two min- 
utes’ operation, thus making practically an automatic 
device. 

The motor is direct-geared to the controller to in- 
sure a positive drive; the fingers are reinforced at the 
contact end and are of the “quick break” type and a 
holder provides for I-inch take-up in case of wear. 
The contacts are removable and adjustable. The en- 
tire machine including motor is rugged and built for 
hard service. Similar controllers are now being fur- 
nished by the Reynolds Electric Company to the city 
of Chicago for flashing “STOP” signals, gate lights, 
and ringing gongs when drawbridge is open and gates 
are down, giving a positive alarm both by light and 
sound. 


Hughes Electric Ranges, Table Stoves and Portable 
Ovens. 


The electric range, electric table stove, portable 
oven, and other electric cooking utensils are fully 
recognized wherever electricity is available for cook- 
ing. The Hughes electric range, which is made in 


i 
| wei 


a ll 
Ste me 


Hughes Electric Table Stove and Portable Oven. 


twenty sizes and styles, frees the kitchen from smoke, 
noxious gases, ashes and dirt incident to the burning 
of coal, wood or gas; and it has been demonstrated 
that the shrinkage of meats is 20 per cent less when 
cooked in the electric oven than when cooked in ovens 
heated by other means. In these times that kind of 
conservation of meat is certainly worth while. The 
new Hughes table stove is ideal for the small family 
and is suitable for preparing a breakfast of bacon and 
eggs, pan cakes, toast and coffee. The portable oven, 
in which the roast for dinner may be prepared, along 
with other dishes, renders this service quickly, econ- 
omically and without imparting any of the smoke and 
fumes of the ancient kitchen. This oven has one 660- 
watt heating element, controlled by a three-heat switch 
and is built on the fireless-cooker principle with heavy 
insulated walls. After the cooking process is well 
under way, the current may be turned off, leaving the 
cooking to be completed by the accumulated heat of 
the oven. 

The Hughes ranges, stoves and other cooking ap- 
pliances are manufactured and sold through dealers 
by the Edison Electric Appliance Company, 5660 West 
Taylor Street, Chicago. 


Berry Flexible and Expansion Joints. 


In these days of enforced fuel and labor economy 
the maintenance of tight joints in power-plant steam 
mains is of the utmost importance, as escaping steam 
represents useless waste of money. There are, how- 
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ever, many conditions which render the maintaining of 
joints in a tight condition difficult, owing to excessive 
vibration, improper provision for expansion and con- 
traction, etc. The waste from leaking joints must not 
alone be taken into consideration, but also the cost in 
labor and time of frequent repairs and the replacing 


of gaskets. 


Perspective and Partial Section of the Berry Patented Combined 
Flexible and Expansion Joint. 


In order to obviate many of the difficulties en- 
countered in the installation and maintenance of pipe 
lines, the Iron-Clad Joint Company, 400 Godchaux 
Building, New Orleans, La., has developed and placed 
on the market the Berry flexible joint shown in the 
cuts for steam, air or water pipe lines. 

The construction of this joint is simple and com- 
prises but few well made parts. One member consists 
of an expansion chamber, into which is placed the 
joint nipple or second member. It is locked by a 
specially designed ring, engaging a projecting shoulder 
on the joint nipple, the bearing being on the outer edge 
of the shoulder, thus permitting this second member 
to take any position desired and allowing free play 
under vibration. The joint is made tight by a com- 
pound fabric cup (this to resist action of steam) se- 
curely held by an inner ring and fitting closely in the 
expansion chamber, its flexibility enabling it to fill in 
any position, while the back pressure of the steam, air 
or water makes the joint absolutely leakproof, so that 
the higher the pressure, the tighter it holds. This form 
of construction also permits a lengthwise movement, 
providing the expansion and contraction feature. 

This combined flexible and expansion joint has 
every action that can be found in any combination of 
joints. It is said to be the only metal flexible joint 
invented that has a ball-joint action without actually 
being a ball joint, and is therefore capable of taking 
care of vibration while allowing for expansion and 
contraction. Its flexibility is such that it can swing 
automatically in any direction, always leaving a full! 
and unobstructed area to the flow. Because of these 
several and distinct actions, requiring no special atten- 
tion, and its absolute leakproof feature under any 
pressure, position and condition, this joint is especially 
adapted for steam lines where flexibility is essential. 


Lifting Magnet Helps Recover Sunken Iron 
Treasure. 
The Arrow Transportation Company, operating a 


line of barges on several of the southern rivers, lost 
one of its barges in the Tennessee River near Pa- 
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ducah, Ky., last March. This barge, loaded with about 
420 tons of sand-cast pig iron, collided with the pier 
in the river and the barge began listing, dropping its 
load gradually and therefore strewing the pig iron 
along the bed of the river for a distance of about 100 
feet or more. The loss represented about $10,000 and 
the insurance company paid over this amount to the 
transportation company. The insurance company later 
made arrangements to recover what it could of the 
cargo by means of a barge and a lifting magnet pur- 
chased from the Cutler-Hammer Manufacturing Com- 


Lifting Magnet Submerged and Then Dragged Along River Bed 
to Pick Up Lost Pig Iron. 


Hauling Up the Lifting Magnet with Its Load. 


January 19, 1918. 


pany, Milwaukee, Wis. By letting the magnet down to 
the bed and dragging it along in the vicinity in which 
the material had sunk, over 90 per cent, or approxi- 
mately 400 of the 420 tons, were recovered. 

The cargo was not only saved, but because of the 
rising cost of pig iron it was sold for $16,000, while 
the total cost of recovering, including the rental of 
barges and the purchase of a magnet, amounted only 
to $4,000, which gave the insurance company approxi- 
mately $2,000 profit plus a lifting magnet, which has 
since been put to use in salvaging other lost cargoes. 
The magnet used was 43 inches in diameter, and of the 
standard C-H type; which is waterproof. 


Sub-Cell Disconnecting Switch. 


General use of upward-break oil circuit-breakers, 
with each break in a separate tank, for large central 
stations, makes it necessary to have a satisfactory and 
safe disconnecting device for placing in sub-compart- 
ments below these oil circuit-breakers. The Electrical 
Engineers Equipment Company, Chicago, Ill., has 
developed a switch for this purpose which is claimed 
to have the following advantages: 

The hinge and front clips and clip blocks are made 
of high-conductivity solid cast copper, without riveted 
or sweated joints. 

The front clip block and stud are made as one solid 
casting of pure copper. 

The front clip block and stud register in grooves 
in the porcelain, insuring their keeping in absolute 
alinement. 

The lower bushing is cemented into a brass sieeve 
for a three-bolt support, which permits of accurate 
lining up and gives a very long and rigid bearing for 
the lower stud. 

The hinge-clip block threads and clamps by means 
of bolts to the oil circuit-breaker stud, insuring good 
contact which cannot be affected by expansion and 
contraction due to temperature change. 

Switch blades are of patented construction made 
up of two laminations to each blade, these laminations 
being placed outside of the solid contact clips, and 
held against the clips at both the hinge and front clips 
by means of bolts and spring washers, giving the same 
oe pressure on the front clips as on the hinge 
clips. 

The switch is provided with a patented locking 
device, which locks the switch open and closed. It 
also locks the operating hook to the switch blade while 
it is being opened and closed, and the operating hook 
cannot be removed until the switch is locked either 
open or closed. This is as near a complete safety and 
foolproof device as can be provided for switches of 
this type. 

The blade laminations are sufficiently thin to 
permit the blades to line up accurately for making full 
contact, a point which 1s important owing to the fact 
that the studs or the switch pass through separate 
bases, making it more difficult to obtain the proper 
alinement than for conditions in which both studs are 
mounted on the same base. ; 

The use of two blade laminations for each clip 
outside of solid contact clips, instead of the usual ar- 
rangement of one blade between thin clips, gives a 
greatly increased radiating surface and consequently 
less temperature rise, with otherwise the same factors 
of contact area, cross section, etc. 

Switches as described above are of 800-ampere 
capacity, and use multiple blades consisting of two 
laminations per blade. 


ELECTRICAL REVIEW 


131 


New Sub-Compartment Disconnecting Switch. 


The detail construction is simple and rugged, giv- 
ing the switch easy operation but positive and reliable 
action. 

Experience of this manufacturer has been that this 
design of disconnecting switch, which eliminates the 
use of thin clips riveted and sweated into the blocks, 
and which depends on the spring in these clips for 
making contact on the front clip, is meeting with gen- 
eral favor by central-station engineers as a device 
which will insure satisfactory contact, ease of adjust- 
ment, and permanent satisfaction. 


Electricity Aids Red Cross Work. 


Kohler Brothers, 111 North Jefferson Street, Chi- 
cago, Ill., are among the electrical firms who are doing 
their share in promoting Red Cross work. A recent 


‘invention by them, which has not been marketed as 


yet, but is reported to be a great success, is an electric 
roller for use in making the much-needed five-yard 
rolls or bandages. This new device is not only a 
great time and labor saver, but requires little practice 
to learn to operate. The rollers operated by hand, as 
they have been heretofore, require skill and training 
to operate them successfully, and the work is stren- 
uous. By rolling electrically the operator is able to 
keep both hands on the bandage. while in hand opera- 
tion one hand guides the roll or bandage and the other 
operates the roller. The Chicago Woman’s Club 
Auxiliary, which is doing much Red Cross work, and 
which was the first auxiliary in Chicago to install its 
own electric bandage-cutting machine, has again taken 
the lead by installing this electric roller, which is 
meeting with so much success. 
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Valuable Catalogs Distributed—Larger Quarters Being 
Opened—Machinery and Equipment Recently Installed 


Wirt Company, Philadelphia, Pa., has issued con- 
venient folders dealing with its Dim-A-Lite device. They point 
out the special rooms where this dimming arrangement is 
especially suitable. The result of tests made by the Bureau of 
Standards, Washington, D. C., are given ot this device, show- 
ing its decided economy. The leaflet a'so shows the two com- 
men forms of the ordinary Dim-A-Lite and also several types 
of the Dim-A-Lite socket. 


_ Trumbull Electric Manufacturing Company, Plainville, 
Conn., is distributing a new bulletin covering its line of 
safety service knife switches. These switches embody two 
specia! features, the first being that the box cannot be 
opened until the switch is disconnected and the second that 
when opened the switch cannot again be connected until the 
cover of the box is closed. The new line of switches 1s 
complete and covers all general requirements for switches of 
this type. The bulletin also describes a line of enclosed 
switches that are not externally operated. 


Main Electric Manufacturing Company, 500-520 Aiken 
Avenue and Pennsylvania Railroad, Pittsburgh, Pa., has 
issued and is distributing its new catalog No. 100, super- 
seceding all previous issues. In this 40-page catalog the 
Main electric light plants, adapted especially for farm 
service, are fully described and well illustrated. The Main 
plant is furnished in capacity not only for lighting farm 
buildings and premises, but for power required in oper- 
ating the washing machine, cream separator, pumps and 
feed chopper. The plant consists of gasoline, kerosene 
or gas engine, belt connected to a dynamo, with switch- 
board and storage battery. These plants are made in 
sizes from 10 lights up to 50, 75, 100 and 150 lights. A 
plant of larger unit, designed for power and light in 
hotels, hospitals, clubs and factories, consists of a Main 
direct-connected set, built in two sizes, with 6-kilowatt 
and 12%4-kilowatt generators. 


The Lindsley Brothers Company, with offices in Chi- 
cago, Minneapolis and Spokane, has issued a looseleaf 
folder dealing with cedar poles in a very complete way. 
This folder is divided into six sections, each thumb 1n- 
dexed. The first section, entitled “Why,” gives testimo- 
nials from a number of prominent users of Lindsley Broth- 
ers Company’s poles. The second section on “Strength 
Data” contains a large amount of data on the strength of 
various grades of cedar poles, resulis of tests and a de- 
scription of methods by which anyone may determine the 
size and kind of pole required for any definite purpose and 
employing different kinds of construction. “Life Data,” 
comprising the third section, deals with the important 
subject of useful life of cedar poles, based upon the ex- 
perience of a number of prominent users. There is also 
included a paper entitled “Poles and Pole Line Construc- 
tion” that was recently read by G. L. Lindsley before the 
Indiana Electric Light Association. In the fourth section 
of the folder under “Treating Data” will be found a trea- 
tise on pole treatment by various methods, with costs and 
the results to be expected. Authentic data as to life and 
cost is also given, with specifications for treatment with 
carbolineum and creosote. A table of seasoning, or sea- 
soning calendar, is included, also an amortization table 
extending to 30 years, and the cost charged for treating 
poles for various lengths. “Weights and Dimensions” is 
next dealt with, in which are given all necessary data as 
to loading of railroad cars, weights, numbers, etc., for car- 
load lots. The last secticn of the folder deals with “Cross- 
Arm Data,” and gives useful information as to the strains 
to which cross-arms may be subjected. The results of 
tests and the methods or determining the breaking 
strength of cross-arms as employed by the U. S. Govern- 
ment and the City of Portland are given. The folder 
brings together a large amount of information otherwise 
difficult to find, with valuable advice from users of ex- 
perience, and should thus prove of considerable use to 
operating and designing engineers and electrical engineers 
in general. 


Hess & Son, manufacturers of paste solder, Philadel- 
phia, announce their removal to larger quarters at 1302-4 
Filbert Street. They make Tinol paste and wire solders, 
alcohol torches, flux and other soldering material. Tuinol 
Hux paste is non-corrosive. and as it evaporates it leaves a 
thin coating of clean, bright tin to which the solder readily 
attaches. The firm issues a folder giving information 
desired. : 

The Thomas Wrigley Company (Inc.), of which 
Thomas Wrigley is president and treasurer, and E. H. 
Ahlander, secretary, engineers and machinists, and manu- 
facturing special machinery, including repairing, is now 
located at 504 South Sherman Strect, Chicago. This move 
was mace necessary owing to increased business, and the 
new plant is larger, modern and equipped to handle the 
company’s growing business. 

Driver-Harris Company, Harrison, N. J., announces 
the distribution, January 1, of paid-up life insurance to all 
employees who have been in the company’s service at least 
six months. Each employee received a policy of $500, 
and the intention of the company is to make further dis- 
tribution of such policies to other employees as they reach 
the six months’ service period. The extra wage distribu- 
tion, based upon salaries earned and terms of service, and 
payable twice a vear, has been increased by 1 per cent 
this year. The percentage is computed ona graduated scale, 
increasing with the years of service. The January dis- 
tribution amounted to $15,000. The 10urth annual dinner 
of the company was given December 28, which was par- 
ticipated in by 146 persons, comprising office staff, heads 
of factory departinents and vetcran employees. 


H. B. Underwood & Company, 1015-1025 Hamilton 
Street, Philadelphia, Pa., manufacturers of portable tools 
for railway repair and machine shops, are sending out an 
attractive and well illustrated catalog on their products. 
The firm has been at its present location since 1870. Re- 
garding steam engine repair work, etc., the firm says: 
“When you require large steam hammer or power plant 
engine cylinders rebored, valves faced, crank shaft jour- 
nals and crank pins turned in position, or anything re- 
quiring quick work, for larger portable tools than you 
have at hand, bear in mind that we are equipped for in- 
stant service with a complement of tools for almost every- 
thing in this line, and have competent mechanics to han- 
dle them. Our tools for such work are packed in suitable 
boxes ready for immediate shipment. We do cylinder 
boring, etc., in nearly every state in the Union.” They 
also design and build almost anything in the line of spe- 
cial tools, 


Ross Power Equipment Company, Indianapolis, Ind., 
dealer in power machinery, including electrical, steam, gas 
and oil equipment, both new and second-hand, has a heavy 
stock on hand, and can make prompt deliveries. O. C. 
Ross, president and general manager of this company, 
formerly was with the Allis-Chalmers Company, and has 
a wide acquaintance among manufacturers, dealers and 
users of power machinery. Among important sales re- 
cently made are the following: To Blair Milling Com- 
pany, Atchison, Kans., two 750-kilowatt steam turbine 
units, with condensers and auxiliaries; Rex Manufacturing 
Company, Connersville, Ind., complete boiler plant and 
accessories; National Potash Company, Alliance, Neb., 
steam turbine equipment; Kesler Electric Company, 250- 
volt engine-generator set; Merchants Heat & Light Com- 
pany. Indianapolis. motor equipment; Kelby Car & Foun- 
dry Company, a 400-kilowatt, engine-type generating unit. 
Mcusanto Chemical Company, St. Louis, a 400-kilowatt 
alternating-current generating unit; Indiana Power & 
Water Company, Chicago, two 500-kilowatt steam-turbine 
generator units, with condensers, exciters, switchboard and 
auxiliaries; Anderson File Company, and Computing 
Cheese Cutter Company, boiler equipment; and similar 
equipment to Lexington Mill & Elevator Company, and 
U. S. Corrugated Box Company. 
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Men in Service 


Oscar T. Crosby Elected President Inter-Allied War Coun- 
cil— Harry G. Smith Promoted—Sterling Electric's Flag 


Oscar T. Crossy, the noted electrical 
engineer, who last spring was appointed 
assistant secretary of the United States 
Treasury, has been elected president of 
the Inter-Allied War Council, recently 
formed in London, England. This body 
is to take up questions and problems of 
war purchases and finances. The sit- 
tings of the Council will take place al- 
ternately in London and in Paris, those 
in London to be held in the St. James 
Palace. Future conferences will be fa- 
vored by the attendance of the Finance 
Ministers of France, Great Britain and 
Italy. In giving an outline of its mis- 
sion the Council stated that this was 
the first permanent Inter-Ally body in 
which the United States was represent- 
ed, and was the result of efforts initiat- 
ed by Secretary McAdoo. It has for 
its primary object consideration of the 
needs of the Allied Governments for 
purchases in the United States and pur- 
chases in neutral countries will also re- 
ceive consideration. A co-ordinated 
study of needs will be made, and when 
conclusions are reached the correspond- 
ing financial needs will be considered. 
The Council’s recommendations will 
then go to the Secretary of the United 
States Treasury and the Allied Govern- 
ments concerned. The Council will in- 
dicate the priorities desired by the re- 
spective Governments, but final decision 
as to priorities between these and the 
demands of the United States for the 
latter’s own purposes will be made at 
Washington. 

When Treasurer McAdoo received 
announcement of the selection of As- 
sistant Secretary Crosby as president of 
the Inter-Allied Council he said: “I 
am greatly pleased that such an honor 
as the selection of Mr. Crosby to the 
Presidency of the Inter-Allied Council 
should come to the United States and 
the Treasury Department. It is very 
gratifying also to know that the plans 
for the conrerence have been consum- 
mated. As a result of the organization 
of the Council, I am confident that we 
shall get more effective use of the cred- 
its which the United States is extending 
to the Allies. A very distinguished 
honor has been conferred upon Mr. 
Crosby. I know of no man who by 
reason of his ability, loyalty and gen- 
eral knowledge of the situation is more 
zompetent to discharge the duties of 
the Presidency of the Council.” 

Mr. Crosby, in addition to his wide 
experience electrically, financially and 
as a traveler, is a man of most charm- 
ing personality, never permitting his se- 
vere or heavy duties to change a sunny 
temperament, combined with a sense of 
humor. He possesses that rare faculty 
of meeting, greeting and disposing of 
men in the most genial and tactful man- 
ner. 

Mr. Crosby was born at Ponchatoula, 
La., April 21, 1861, and entered the 
United States Military Academy in 
1878, graduating in 1882. He resigned 
from the army as first lieutenant of 


ROLL OF HONOR. 


The electrical industry, perhaps 
to a greater extent than any other 
industry, has answered the call 
of the Nation for Men. As this 
is a war of engineers, naturally 
the technically trained men in the 
electrical industry have been in 
great demand and they have re- 
sponded with splendid patriotism. 
Many of the large utility and 
industrial corporations have as- 
signed men for Government serv- 
ice aside from those who have 
voluntarily entered or been called 
for service. 

THe ELecrricAL Review will 
welcome mews concerning men 
who have entered the service or 
who are engaged in any patriotic 
duties. 


engineers in 1887, to accept the posi- 
tion of general superintendent of the 
Sprague Electric Railway & Motor 
Company. Later he was made general 


Oscar T. Crosby. 


manager of the railway department of 
the Genera) Elevtric Company, and 


from 1887 to 1896 was an experimenter 


in and author on electrical subjects. 
He then entered private business and 
was president ui several local electric 
railway and lighting companies in 
Washington, D. C., and several public 
utility corporations in Wilmington, 
Del., Chester, Pa., and Trenton, N. J. 
He explored portions of Abyssinia and 
Soudar: in 1900, and portions of Turk- 
estan and Tibet in 1903. He traversed 
Mesopotamia and made explorations in 


Borneo in 1913-14. He served as di- ° 


rector in charge of work of the Com. 
mission for Relief in Belgium for six 
months of 1915, in the portion of Bel- 
gium and of France now occupied by 


Germany. He became assistant sec- 
retary of the treasury April 17, 1917. 

Mr. Crosby is a member cf the 
Royal Geographical Society (London) ; 
president of the Worlds Federation 
League. He is a member of the Met- 
ropolitan and Cosmos Clubs ( Wash- 
ington); University Club (New York); 
Army & Navy Club (Washington) ; 
Montgomery Country Club (Washing- 
ton). He 1s the author of Tibet and 
Turkestan; How to Strike—Why to 
Strike, 1910; Draft Constitution for 
International Court; Electrical Rail- 
way in Theory and Practice; and 
various papers on geographical and 
scientific subjects. l 

STERLING Erecrric CoMPaNy, Minne- 
apolis, Minn., is displaying a service 
tiag on which appear 17 stars, repre- 
senting approximately 16 per cent of 
the company's employees ın service. 

T. J. McGratu, secretary to H. M. 
Byllesby, of H. M. Bylesby & Com- 
pany, has entered the Navy as chief 
yeoman, and Eugene Stoddard, of the 
engineering department, has joined the 
ordnance department at Washington. 


GENERAL Fire EXTINGUISHER Com- 
PANY in its January quarterly of the 
Grinnell Automatic Sprinkler Bulletin 
reports that it is proud of its men in the 
Army and now lists the names of 180 
employees in the various branches of 
military service. The position each em- 
ployee filled before leaving for service 
is also given. The company states that 
the employees at home are also doing 
their share to defeat etforts of the ene- 
my agents by curbing hre menace, etc., 
thus conserving the resources of the 
country. 


Pror. Witttam H. WALKER, head of 
the chemical engineering department of 
the Massachusetts !nstitute of Tech- 
nology, has been commissioned lieu- 
tenant-colonel in the Chemical Corps, 
U. S. A., a newly created branch of the 
war department. He will have charge 
of co-ordinating the chemical activity 
in this country while Dr. Raymond F. 
Bacon, of Mellon Institute, rittsvurgi, 
will be engaged in the same capacity in 
France. 


Harry G. SmĒıtu, formerly assistant 
secretary of the National Electrical 
Contractors’ Association, Utica, N. Y., 
who answered his country’s call Octo- 
ber 1, is getting ready to shake hands 
with the Kaiser aud is advancing in 
military rank and file. Before join- 
ing forces with the National contrac- 
tors Mr. Smith was employed by 
Crouse-Hinds Company, Syracuse, N. 
Y. in an engineering capacity. He 
has also worked in the engineering de- 
partments of such large concerns as 
the Straight-Line Engine Company, the 
Crucible Steel Company and the Frank- 
lin Automobile Company, with which he 
filled responsible positions. The Na- 
tional Electrical—Contractors’ Associa- 
tion has a number of) mem in service. 
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W. Rufus Abbott and L. A. Ferguson Board Members 
Chicago Association of Commerce—S. R. Inch Promoted 


Wayne WarrirLD has been appointed 
superintendent of lighting of the Sa- 
vannah Electric Company, Savannah, 
Ga. He succeeds J. L. Alexander, who 
has held the position for the last four 
years and who resigned to accept a 
position with the El Faso Electric Com- 
pany. Mr. Warfield, who is a native 
of Savannah, some vears ago was an 
employee of the Savannah Electric 
Company. 


W. Rurus ABBOTT, general manager 
of the Chicago Telephone Company, 
has been elected a member of the board 
of directors of the Chicago Association 
of Commerce. Mr. Abbott, who has 
been connected with the Chicago Tele- 
phone Company since 1893, became 
general manager in 1914, succeeding H. 
F. Hill. He has filled successively and 
successfully the positions cf order 
clerk, chief clerk to general superin- 
tendent, special agent in charge of 
rights of way and claims, superinten- 
dent of suburban division, and general 
commercial superintendent. He has 
held the offices of director, vice-presi- 
dent and president of the Chicago 
Athletic Club; director, vice-president 
and president of the Edgewater Coun: 
try Club; secretary of the Industia! 
Club; director and secretary of the 
First State Industrial Wage Loan So- 
ciety; committeeman on the Sub. Div. 
No. 62 City Transportation and Public 
Utilities Membership and Executive 
Committees of the Chicago Association 
of Commerce; treasurer Delavan Lake 
Golf Club; commodore, Delavan Lake 
Yacht Club, and plain membership in 
Chicago Club, Electric Club-Jovian 
League, Chicago Motor Club, Aero 
Club of Illinois and Chicago Art Ju- 
stitute. 


SypNEY R. INCH, who was operating 
manager of the Utah Power & Light 
Company, Salt Lake City, has been 
promoted to vice-president and general 
manager of that company, effective 
February 1. He succeeds C. E. Gross 
beck. Mr. Inch, who has been operat- 
ing manager of the company practical- 
lv since its organization, and whose 
activities have been largely confined 
to the western states, has done work 
in practically every field of public 
utility service. He has been placed in 
entire charge of the company’s exten- 
sive properties in Idaho, Utah and 
western Colorado. The appointment of 
Mr. Inch as vice-president and general 
manager carries with it several other 
changes in the company’s organization. 
M. H. Aylesworth. who has heen a 
member of the Colorado Public Utili- 
ties Commission since 1913, has re- 
signed that post to join the executive 
staff of the Utah Power & Licht Com- 
pany, as assistant to the vice-president 
and general manager. The work ot 
the operating manager's office is to be 
divided between W. R. Putnam, sales 
manager and manager of the Salt Lake 
division of the company, and Markham 


Cheever, chief engineer of the com- 
pany. 


Harry A. Porter, president of Harry 
A. Porter, Inc., 40 South Clinton Street, 
Chicago, and vice-president of the Elec- 
tric Club-Jovian League, has been elect- 
ed chairman of the Electrical Subdivi- 
sion of the Chicago Association of 
Commerce. 


L. E. CALDWELL, manager of the Iowa 
City Light & Power Company, of Iowa 
City, lowa, for the last five years, has 
resigned and accepted the position as 
manager of the La Crosse district of 
the Wisconsin-Minnesota Light & 
Power Company, which incluaes the 
gas, electric and heating plants in 
La Crosse, Wis. Mr. Caldwell also 
resigned as secretary and treasurer of 
the lowa Section of the N. E L. A. 
which position he has held for the 
last two years. He took charge at 
La Crosse January 15. 


L. A. FERGUSON, vice-president of the 
Commonwealth Edison Company, ‘72 
West Adams Street, Chicago, has been 
elected a member of the board of di- 
rectors of the Chicago Association of 
Commerce. Mr. Ferguson needs no 
introduction to the clectrical industry, 
being a recognized authority in the 
country on central station practice and 
has contributed many valuable papers 
to various associations, scientific so- 
cieties and universities. He has been 
with tle Commonwealth company for 
many years, and step by step has filled 
important and responsible positions. He 
was elected president of the Associa- 
tion of Edison Wluminating Companies 
for the year 1901-2 and re-elected to 
the same office for the year 1902-3. He 
was elected president of the National 
Electric Light Association for the year 
1902-3 and in 1908 was elected presi- 
dent of the American Institute of Elec- 
trical Engineers. He is a member of 
the Commercial Club of Chicago, the 
University Club, the Union League, 
Chicego Athletic, Mid-Day, Evanston 
Country Club and the Onwentsia and 
Glenview golf clubs. He has always 
been interested in public-spirited work 
in Chicago. 


OBITUARY. 


WINFIELD Scorr Sims, Brooklyn, N. 
Y., well known as an inventor of vari- 
ous electrical devices, died January 7, 
at St. Michael’s Hospital, New York, 
aged 74 years. He is survived by his 
widow, two daughters and one son. 

Ross MACKIE, assistant to manager of 
the supply department, Westinghouse 
Electric & Manufacturing Company, 
East Pittsburgh, died at his residence, 
117 North Linden Avenue. Pittsburgh, 
January 5. Mr. Mackie had been in 
poor health for some time and about ten 
days before his death was confined to 
his residence with an attack of pneu- 
monia, to which he finally succumbed. 

Mr. Mackie was born in Georgetown, 


D. C., in 1857, attended school at the 
Newark (N. J.) Academy and his early 
schooling and training led him to choose 
the electrical profession for his life’s 
work. His first work was at Hoosac 
Falls, Mass., where he worked as an 
electrician for L. D. Tibbetts. One of 
the early positions he filled was that of 
engineer's assistant in the work of 
erecting the Brooklyn Bridge under the 
supervision of Mr. Roebling. This was 
a wonderful experience and many were 
the interesting stories that the young 
engineer told of this famous undertak- 
ing. Subsequently he became connected 
with the Fort Wayne Electric Works 
at Fort Wayne, Ind., and later with the 


Robb Mackie. 


Manhattan Electric Supply Company, 
of New York. While at work for this 
company in the plant at Newark, N. J., 
Mr. Mackie attracted the attention of 
George Westinghouse, who was then 
negotiating for its purchase, by the 
earnest and thorough manner in which 
he performed his work. When the 
Manhattan Electric Supply Company 
was taken over by the Westinghouse 
Electric & Manufacturing Company, 
Mr. Mackie, then works engineer, was 
made the head of the correspondence 
and production department of the New- 
ark plant. On November 1, 1904, he 
was transferred to the New York office 
of the Westinghouse company as chief 
correspondent, which position he filled 
until May 14, 1906, when he was trans- 
ferred to the East Pittsburgh works as 
head of the detail and supply corres- 
pondence department. Subsequently he 
was appointed assistant to manager of 
the supply department, which position 
he occupied until the time of his death. 

Mr. Mackie leaves a widow, Mrs. 
Mary Steere Mackie; one daughter, 
Mrs. Walter Taylor, a missionary in 
China, and one son, Lieut. Robb S. 
Mackie, U. S. Regular Army, stationed 
at Fort Crook, Nebraska, He was a 
member,.of Calvary (Episcopal (Church. 
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Current News 


Weekly Record of Construction Activities—Conventions 


EASTERN STATES. 


GARDNER, MASS.—Central Oil & Gas 
Stove Company has commenced the con- 
struction of a one-story transformer and 
pump house, about 16x32 feet and 80xSU 
feet, respectively, at its local works. 


WEST SPRINGFIELD, MASS.—Gilbert 
& Barker Company, Church street, has 
filed plans for the construction of the 
proposed one-story addition to its local 
power plant, about 57x93 feet. Contract 
has been awarded to the H. Wales Lines 
Company, 134 State street, Meriden, Conn., 
and work on the structure has been com- 
menced. 


HARTFORD, CONN.—Southern New 
Eneland Telephone Company, 185 Pearl 
street, has awarded a contract for the 
construction of additions and alterations 
in its telephone exchange plant on Pearl 
street, to cost $10,000. J. H. Grozier, 721 
Main street, Hartford, is the contractor. 


BROOKLYN, N. Y.—Transit Develop- 
ment Company has filed plans for the 
erection of a large addition to its generat- 
ing station at Kent and Division avenues. 
When completed, the structure will be 
about 275x303 feet, one and six-stories 
high. The new addition is estimated to 
cost $500,000. T. S. Williams is presi- 
dent of the company, which is a subsid- 
iary of the Brooklyn Rapid Transit 
Company. 


BUFFALO, N. Y.—City council is con- 
sidering a bond issue for $60,000 for the 
installation of underground conduits for 
the police and fire alarm system to re- 
place the present overhead wires. 


BUFFALO, N. Y.—Definite steps in the 
direction of a municipally-owned or con- 
trolled electric plant have been taken by 
the Council, and a fund of $10.000 has been 
created to engage an engineer to draft 
plans and investigate locations for a 
plant to supply power to the city. The 
appropriation is to pay for the services 
and expenses of a competent electrical 
engineer to prepare plans and submit 
reports on the location, cost and charac- 
ter of plants and method and cost of 
transmission of electrical energy and dis- 
tribution within the limits of Buffalo. 
The same is to be a guide for the city 
when determining the feasibility of a 
municipally-owned or controlled plant. 


GOWANDA, N. Y.—Gowanda Light & 
Power Company has made application to 
the Fublic Service Commission for per- 
mission to construct and operate a local 
electric plant, and for approval of the 
franchise. 


LONG ISLAND CITY, N. Y.—Fire, on 
January 7, destroyed a portion of the 

lant of the New York & Queens Electric 

ight & Power Company in Mills street, 
with loss estimated at $15,000. The dam- 
aged power house was a two-story brick 
structure, and it is said the destroyed 
section will be immediately rebuilt. 


NEW YORK, N. Y.—Weyant Electrical 
Company has filed notice of an increase 
in its capital from $5,000 to $15,000 for ex- 
pansion. 


NEW YORK, N. Y.—Joseph Stern & 
Son, 618 West Fortieth street, have 
awarded a contract for the construction 
of a new power house addition to their 
plant to Edward D. Broderick, 110 West 


Fortieth street, New York. 
NEW YORK, N. Y.—Hydraulic Electric 


NEW YORK, N. Y.—Automatic Elec- 
tric Light Companvy has incorporated with 
a capital of $1,000,000. to manufacture 
electric lamps, globes, etc. The incorpo- 
rators are S. B. Howard and G. V. Reilly, 
65 Cedar street, New York City. 


SCHENECTADY, N. Y.—General Elec- 
tric Company has filed notice with the 


Public Service Commission of an increase 
in its capital from $105,000.000 to $125,000,- 
000 for extensions. 


CAMDEN, N. J.—Warren Webster & 
Company. manufacturers of heating ap- 
paratus, have filed notice with the Board 
of Publice Utility Commnaissioners of an 
increase in its capital from $150,000 to 
$450,000 to provide for expansion. 


EAST ORANGE, N. J.—City Council 
has approved a requisition for an ap- 
propriation of $52,500 made in the annual 
budget for the year 1918, to be used for 
street lighting. 


EDGEWATER, N. J.—Spencer Kellogg 
& Sons have awarded a contract for the 
construction of a one-story power house 
addition, about 50x50 feet, at its plant. 
The John W. Ferguson Company, 152 
Market street, Paterson, is the contractor. 


JERSEY CITY, N. J.—Erie Railroad 
Company, 50 Church street, New York, 
has filed plans for the construction of a 
power house at its local yards at the foot 
of Pavonia avenue. Contract has been 
awarded to F. A. Knapp, Jersey City 


KEARNY, N. J.—Federal Shipbuilding 
Company, Hackensack River, has filed 
plans for the construction of a large pow- 
er house and boiler shop at its plant to 
cost $60,000 and $170,000, respectively. 
The buildings wiil be of brick and steel 
construction, . 


NEWARK, N. J.—Bever Engineering 
Company, Newark, submitted a low bid 
to the Board of Freeholders for the in- 
Stallation of electric light and power wir- 
ing in the laundry building at the County 
Hospital, Overbrook, at $14,174. Faul H. 
Jaehnig, Newark, submitted a bid at 
$14,990. 


NEWARK, N. J.—Public Service Elec- 
tric Company has made announcement, 
that due to the acute shortage of coal, it 
has been compelled to place all industrial 
plants in North and Central Jersey on a 
half-time schedule, effective January 9. 
Power will be supplied to plants in Pas- 
saic, Union, and Somerset Counties on 
Tuesdays, Thursdays and Fridays, and 
to Essex and Bergen Counties on Mon- 
days, Wednesdays, and Saturdays. The 
company does not anticipate changing the 
power schedule for Mercer, Burlington, 
Camden, Gloucester and Monmouth Coun- 
ties at this time. 


NEWTON, N. J.—City has completed 
and inaugurated operations in a section 


of its electric street-lighting svstem. The 
Newton Light & Power Company is plan- 
ning to complete the work as soon as the 
Weather permits. 


RED BANK, N. J.—Due to the shortage 
of coal, the Public Service Electric Com- 
pany has been compelled to suspend 
service for the operation of the street- 
lighting system until further notice. 


TOMS RIVER, N. J.—Toms River Flec- 
tric Company. has been granted permis- 
sion by the Board of Public Utility Com- 
missioners to issue stock to the amount 
of $15,000 for extensions, ete. 


TRENTON, N. J.—Trenton & Mercer 
County Traction Corporation has com- 
menced extensive improvements at its 
plant. Work has been started on the 
placing of foundations for the new 2000- 
horsepower engine and generator, and this 
is progressing rapidly. The company is 
also rebutlding the section of its car barns 
which was recently destroyed by fire. 


BRIDGEPORT, PA.—Philadelphia & 
Reading Railway Company has awarded 
a contract for the construction of a one- 
story brick and concrete addition to its 
local power house, about 95x100 feet. 


COATESVILLE, PA.—Chester Valley 
Electric Company has commenced the 
construction of power line from its new 
electric station at Phoenixville to Coates- 
ville, a distance of about 18 miles, for the 
purpose of supplying current to the local 


plants of the Midvale and Lukens Steel 
Companies. 


HARRISBURG, PA.—Harrisburg Light 
& Power Company is planning for exten- 
sive improvements in its steam heating 
plant. C. M. Kaltwasser is manager. 


HARRISBURG, PA.—Anlegheny County 
Steam Heating Company, Pittsburgh, has 
made application to the Fublie Service 
Commission for permission to lease a 
plant in the AHegheny County prison as 
an auxiliary to its plant. 


HAZLETON, PA.—Harwood_ Electric 
Company's plant was damaged by fire 
recently; loss $25,000. 


NEW BOSTON, PA.—The New Boston 
Coal Land Company is planning for the 
coinplete electrification of its plant at the 
Morea mine. 


PHILADELPHIA, PA.—DeLong Hook 
& Eye Company, Broad and Wallace 
streets, Is making rapid progress in the 
construction of its one-story power house 
at Twenty-first and Clearfield streets. 
The new structure, in connection with a 
large factory building also being erected, 
will cost $250,000. 


PHILADELPHIA, FA.—Counties Gas & 


Electric Company has filed notice with 
the Public Service of a bond issue for 
$300,000 to provide for extensions, im- 
provements, etc. 

PHILADELPHIA, PA.—City Council 
has approved an appropriation of $60,000 
ine light, and power purposes for 

PHILADELPHIA, PA. — Philadelphia 
Electric Company is planning for the 


construction of a large power house at 
Beach and Palmer streets. When com- 
pleted, the plant is estimated to cost 
$8,000,000, 


PITTSBURGH, P.A.—West Penn Pow- 
er Company has filed with the Public 
Service Commission, applications for ap- 
proval of franchises and contracts with 
the boroughs of Carmichaels, Bentleyville, 
North Irwin, Clarksville, Jefferson, and 
Rices Landing, covering the construction 
of electric lighting facilities and electric 
lighting contracts. 


WILLIAMSPORT, PA.—The Lycoming 
Edison Electric Company is planning for 
extensive improvements in its plant to 
cust about $250,000. l 


LOCKHART, S. C.—Lockhart Power 
Company is having plans prepared for the 
AS ii of a large hydroelectric 
plant. 


BALTIMORE, MD.—Bartlett Hayward 
Company, Scott and McHenry streets, has 
filed plans for the construction of a trans- 
former station at Hamburg and Gunpow- 
der streets. The structure will be of re- 
inforced concrete and steel construction. 
Contract has been awarded to Morrow 
Brothers, Fidelity Building, Baltimore. 


GLENLYN, VaA.—Appalachian Power 
Company has completed final plans for 
the construction of its new steam-driven 
electric generating plant, which will in- 
clude the erection of a power house, brick 
and concrete, about 150x150 feet. which. 
with equipment, will cost $2,000,000 and 
generate, for initial operations, 18,750 
K. W. Contracts for construction have 
been awarded. 


SUFFOLK, VA.—Virginia Railway & 
Power Company is arranging to issue 
notes for $450,000 to provide for extensive 
improvements. including the construction 
of an electric transmission system from 
Petersburg to Suffolk. 


THE PLAINS, VA.—Plains Electric 
Light Company is planning for the recon- 
struction of its electric light and power 
plant recently destroyed by fire. 


BRIDGEWATER, N. C.—Rapid prog- 
ress is being made in the construction of 
the hydroelectric plant of the Western 
Power Company. The power house will? 
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be equipped with machinery to include 
two turbines operating under a 140-foot 
head, and 26,400 horsepower will be de- 
veloped. The Hardaway Contracting 
Company, Columbus, Ga., has the general 
contract. 


AMERICUS, GA.—City is considering 
establishing a municipal lighting plant. 


ATLANTA, GA.—Georgia Railway & 
Fower Company will double track Camp 
Gordon line to a point near the inter- 
aT A of Piedmont road and Peachtree 
road. 


GAINESVILLE, FLA.—A contract has 
been awarded to A. J. Krebs & Son, At- 
lanta, Ga., to erect a telephone building 
for the Southern Bell Telephone & Tele- 
graph Company. 


JACKSONVILLE, FLA. — Jacksonville 
Traction Company will extend electric 
railway between Ortega and Camp John- 
ston. 


MIAMI, FLA.—Miami Traction Com- 
pany contemplates building a line be- 
tween Miami and Miami Beach. J. R. 
Tatum and others are interested. 


NORTH CENTRAL STATES. 


CHADRON, OHIO.—Bonds of $25,000 
have been voted for municipal lighting. 


LUCKEY, OHIO.—Luckey Light & 
Power Company has incorporated with a 
capital of $5000. Chester C. Martin, 
George Welling, William Aspachen, Wil- 
liam L. Hoelter and William H. Schwane 
are the incorporators. 


HAMMOND, IND. — Indiana Public 
Service Commission has authorized the 
reorganization of the Gary Street Rail- 
way Company, which takes over the Gary 
interurban and the East Chicago Street 
railway, both in the hands of receivers. 
Issues of $2,500,000 and $800,000 debenture 
gold bonds are to be made. = 


INDIANAPOLIS, IND.—Standard Ma- 
chine & Electric Company has increased 
its capital stock from $75,000 to $100,000. 
Frederick W. Marschke, president of the 
company is reporied to have filed a peti- 
tion to change the name of the firm to 
the Marschke Manufacturing Company. 


JAMESTOWN, IND.—People’s Co-oper- 
ative Telephone Company has increased 
its capital from $5000 to $10,000. This 
line will be extended. 


MARION, IND. — Delta-Star Electric 
Company has increased its capital stock 
from $90,000 to $115,000. 


CANTON, ILL.—Canton Gas & Electric 
Company nas removed into its newly re- 
modeled room. 


CHESTER, ILL.—The office and sales- 
rooms of the Saline Electric Company 
have been destroyed by fire. 


QUINCY, ILL.—Quincy Railway Com- 
pany has installed a new 1000-horsepower 
heater in its power house. 


MENOMINEE, Mich.—Menominee 
Electric Manufacturing Company is re- 
ceiving bids for the erection of four one- 
story additions to its works to cost about 
$60.000. 


MADISON, WIS.—Di-Electric Manufac- 
turing Company has incorporated here 


With a capital of $40.000. Edwin W. 
Smythe, H. A. Smythe, Jr.. and E. J. 
Frautschi are the incorporators. It is 


reported that the company has removed 
here from Chicago and will build a plant 
here. 


RACINE, WIS.—Milwaukee Light, Heat 
& Traction Comvany has made many im- 
provements in 1917 and recently added 
another large unit, making the total 60- 
cycle generating capacity 16,000 kilowatts. 
This new unit is a 10,000-kilowatt turbo- 
generator, which supplies current to the 
2800-3980-volt, 60-cycle equipment for 
lighting and power purposes. This equip- 
ment was manufactured by the General 
Electric Company. 


RIDGEWAY. WIS.—Mineral Point Fub- 
lic Service Company, of Dodgeville, has 
about completed the building of the new 
lighting system, running from Dodgeville 
to Ridgeway. In spite of cold weather, 


delayed shipments of material, etc., the 
work will be completed on time. 
STOUGHTON, WIS.—Porter Electric 


Line Company has incorporated. The of- 
ficers of the company are Joe Porter and 
G. F. Miller. The electric line to be in- 
stalled will connect with the Stebbinsville- 
Stoughton conduit. It will be about 19% 
miles long and will extend south from 
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DATES AHEAD. 


Electrical Contractors’ Associa- 
tion of State of Missouri. Annual 
convention, January 19. Secretary, 


A. J. Burns, 318 West Tenth Street, 
Kansas City, Mo. 


Minnesota Electrical Contractors’ 
Association. Annual convention, 
Minneapolis, Minn., January 21. Sec- 
retary, G. M. Jones, 112 South Sev- 
enth Street, Minneapolis. 


Northern White Cedar Associa- 


tion, Twenty-second annual meet- 
ing. Hotel Radisson, Minneapolis, 
Minn., January 22-23, 1918. Secre- 


tary, N. E. Boucher, 743 Lumber Ex- 
change, Minneapolis. 


Western Association of Electrical 
Inspectors. Annual meeting, Mem- 
phis, Tenn., January 29-30-31. Sec- 
retary, W. S. Boyd, 175 West Jack- 
son Boulevard, Chicago, Ill. 


Illinois Electrical Contractors’ 
Association. Semi-annual conven- 
tion, Chicago, February, 1918. Sec- 
retary-Treasurer, L. B. Van Nuys, 
a South Jefferson Avenue, Peoria, 


Vermont Electrical Association. 
Annual meeting February, 1918. 
Secretary-Treasurer, C. H. West, 
Rutland, Vt. 


National Association of Electrical 
Inspectors. Annual convention, New 
York, March, 1918. Secretary-Treas- 
ren William L. Smith, Concord, 

ass. 


Wisconsin Electrical Association. 
Annual meeting, March, 1918. Sec- 
retary, George Allison, 1419 First 
ona Bank Building, Milwaukee, 

Tis. 

National Associatlon of Electrical 
Inspectors. Annual meeting, New York, 
March, 1918. Secretary-Treasurer, 
William L. Smith, Concord, Mass. 


Tri-State Water & Light Associa- 
tion. Annual meeting, Charlotte, N. 
C., April, 1918. Secretary-Treasurer, 
WwW. F. Steiglitz, Columbia, S. C 

Southwestern Society of Engi- 
neers. Annual meeting, April, 1918. 
Secretary, C. E. Barglebaugh, 703 
First National Bank Building, El 
Paso, Tex. 


Kentucky Association of Elec- 
trical Contractors. Annual meeting, 
May, 1918, Louisville, Ky. Secre- 
tary, F. F. Valinoti. 

Georgia Electrical Contractors’ 
Association. Annual meeting, June, 
1918. Tybee Island, Ga. Secretary, 
Dan Carey, Atlanta Builders’ Ex- 
change, Atlanta, Ga. 

National Electrical Credit Associa- 
tion. Annual meeting, June 1, 1918. 
Secretary, Frederic P. Vose, 1350 Mar- 
quette Building, Chicago, IN. 


New York Electrical Credit Associa- 


tion. Annual meeting, June, 1918. 
Secretary, Franz Neilson, 120 Broad- 
way, New York. 


Society for the Promotion of Engi- 
neering Education. Annual meeting, 
Evanston, Ill., June, 1918. Secretary, 
Dean ; . Bishop, University of 
Pittsburgh, Pittsburgh, Pa. 

Texas State Association of Elec- 
trical Contractors. Annual meeting, 
Galveston, Tex., June 15, 1918. Sec- 


retary, H. S. Ashley, Fort Worth, 
Tex. 
Oregon Association of Electrical 


Contractors & Dealers. Annual meet- 
ing, September. 1918. Secretary- 
Treasurer, J. W.  Oberender, 302 
Dekum Building, Portland, Ore. 


Northwest Ftectric Light & Power 
Association; affiliated with N. E. L. A. 
Annual meeting September 11, 1918. 
Secretary, George L. Myers, Pacific 
POver & Light Company, Portland, 

re. 


ne 


Dunkirk to the Cooksville-Edgerton road, 
and from there west to Cooksville. From 
Cooksville it will go south to Tolles Cor- 
ner. Many farmers will use it for power 
and lighting purposes. 


HIBBING, MINN.—Water and light 
commissioners are considering building 


‘a transmission line. 


NASHWAUK, MINN.—The municipal 
Paras light plant burned recently; loss 


SEBEKA. MINN.—Council has asked 
the Little Falls Water Power Company to 
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build an electric transmission line to 
Sebeka. 


FALLS CITY, NEB.—Election was held 
January 15 for the purpose of voting on a 
bond issue of $60,000 for constructing elec- 
tric light plant. 


SOUTH CENTRAL STATES. 


FAYETTEVILLE, TENN.—At a meeting 
of the stockholders the Fayetteville Elec- 
tric Light & Power Company decided to 
spend $25,000 in water power on Elk 
River in order to conserve the coal supply 
of the county. The necessary machinery 
will be purchased at once. 


PRESSMEN’S HOME, TENN.—Rapid 
progress is being made by the Clinchfield 
Hydro-Electric Company in the construc- 
tion of its hydroelectric plant near the 
Clinch River. The company is planning to 
generate 1000 horsepower for initial oper- 
ations. An eight-mile transmission sys- 
tem will also be constructed, the entire 
work to cost approximately $60,000. 


ALEXANDER CITY, ALA.—An election 
will be held January 31 upon issuance of 
$19,000 of municipal bonds for enlarging 
electric light plant. 


FOLEY, ALA.—City has voted $3000 in 
bonds for installing electric lighting sys- 
tem. 


MOBILE, ALA.—Moblle Electric Com- 
pany is planning for the early construc- 
tion of a transmission line to the plant of 
the Chickasaw Shipbuilding Company, a 
distance of about five miles, to cost $8,000. 
A. S. Quackenbush is general superin- 
tendent. 


ONEONTA, ALA. — Alabama Water 
Company has bought the Oneonta Utility 
Water & Light Company properties and 
will improve and operate same. 


WIGGINS, MISS. — Municipal electric 
light and water works plants will be im- 
proved. Plans will be prepared by archi- 
tect Xavier A, Kramer, of Magnolia, Miss. 


BLANCHARD, OKLA.—Councll is plan- 
ning ways and means to secure electric 
lighting. 


HOMINY, OKLA.—City is considering 
ie. construction of an electric-lighting 
system. 


MIAMI, OKLA.—Bilharz Mining Com- 
pany will build a central generating sta- 
tion to supply electricity to the miners. 


SEMINOLE, OKLA.—City voted $5000 
bonds to erect an electric lighting system. 

WOODWARD, OKLA.—City has author- 
ized a bond issue for $20,000 to provide 
ror ns construction of an electric light 
plant. 


HOUSTON, TEX.—Houston & Texas 
Railway will build an interlocking signal 
tower, which is to be 24 feet high and to 
cost $16,060. Address I. A. Collingham, 
special engineer, Houston. 


NACOGDOCHES, TEX.—City is con- 
sidering the installation of additional 
equipment and machinery in electric light 
plant, to double output. 


WESTERN STATES. 


LIVINGSTON, MONT.—A new orna- 
mental lighting system has been installed 
here and the work will be turned over 
to the city within a few days. A celebra- 
tion is planned to be held at the time the 
switch will be turned to illuminate the city 
under the new system. 


REDSTONE, MONT.—The pending 
plant here will be rebuilt. It is propose 
to erect a new building in front of which 
the fire hall would be placed and connect 
the two, using the heat from the plant to 
keep the fire apparatus in shape for in- 
stant use. Machinery has been ordered, 
which will be an improvement over the 
old machinery. 


BLACKFOOT, IDAHO.—City authori- 
ties are considering the matter of instal- 
ing a cluster lighting system at this 
place. 


DAVENPORT, WASH.—A high tension 
line from the Long Lake plant of the 
Washington Water Power Company in 
the northwest corner of Lincoln county 
to the Milwaukee railway at a point about 
12 miles south of Odessa is soon to he 
located. The line in Lincoln county will 
be 65 miles long and cost of construction 
will be about $100,000. Permanent survey 
is to be started late in the winter. 


EDMONDS, WASH.—Washington Coast 
Utilities has been granted a franchise for 


January 19, 1918. 


installing an electric lighting system at 
this place. 


SEATTLE, WASH.—Ordinance has been 
introduced in the council calling for the 
adoption of a new plan for building an 
elevated electric street railway on Whart- 
com avenue and Spokane street and call- 
ing for submission to the voters of a bond 
issue of $350,000 to cover cost of con- 
struction. 


SPOKANE, WASH.—The loan of $32,- 
800,000 on short-time notes provided for 
by the Washington Water Power Com- 
pany, has been subscribed. About $640,- 
000 of this is to be used for constructing 
extensions in Coeur d'Alene, Idaho, and 
the balance to refund notes outstanding. 


PORTLAND, ORE.—Northwestern Elec- 
tric Company is erecting an auxiliary 
plant to be modern in every detail and 
appointment. The company’s capacity for 
supplying electrical power will be in- 
creased 50 per cent. he additional plant 
will have a capacity of 10,000 kilowatts, 
the equivalent of 13,500 horsepower, and 
completed will cost $1,500,000. Wilber E. 
Coman, vice-president and general man- 
ager of the company, is reported to have 
stated that the demand for electrical 
power in Portland vicinity, due to ship- 
building activities and the requirements 
of other local industries, has made it 
necessary for the company to increase the 
capacity of its power service. Plans are 
not only for taing care of present de- 
mands, but also for providing for the 
needs of the future. Arrangements are 
being made so that the capacity of the 
plant may be increased to 30,000 kilowatts 
or 40.000 horsepower. Charles C. Moore 
& Company, of San Francisco, Cal., de- 
signers and erectors of steam electrical 
plants in the West, have the contract for 
designing and installing the plant. This 
work will all be done under the general 
supervision of B. C. Condit and L. : 
Merwin, engineers for the company. All 
the equipment and machinery has been 
purchased. 


LOS ANGELES, CAL.~United Power 
Company has acquired property in the 
San Gabriel Canyon, formerly held by the 
Electric Power Company, and is planning 
for the erection of a new power plant 
at Iron Fork. 


PROPOSALS 


BELL WIRE AND MOTOR GENERA-~ 


TORS.—Bureau of Yards 
Navy Department, Washington, D. C., 
will receive bids for 400,000 feet plain bell 
wire, for delivery at Mare Island, Cal., 
schedule 1639 and 30 sets of motor gen- 
erators, for delivery at various yards, 
schedule 1653. 


and Docks, 


NEW PUBLICATIONS 


MINING LAMPS AND MOTORS.—The 
Department of the Interior, Bureau of 
Mines, Washington, D. C., is distributing 
a pamphlet compiled by Albert H. Fay, 
dealing with coal mine fatalities in the 
United States, which includes a list of 
permissible explosive lamps and motors, 
and bulbs, glasses, igniters, etc., approved 
for use with those listed. This list of test- 
ed safety lamps, which supersedes all 
previous lists, is as follows: Approval 
201 covers a permissible miners’ flame 
safety lamp manufactured by the Koehler 
Manufacturing Company, of Marlboro, 
Mass.; 202 covers a permissible miners’ 
flame safety lamp manufactured by Ack- 
royd & Best (Ltd.), Pittsburgh, Fa. This 
is relighted electrically. Permissible port- 
able electric mine lamps, listed by H. H. 
Clark and approved by the Bureau, are: 
Approval 10 covers a rtable electric 
mine lamp manufactured by the Edison 
Storage Battery Company, Orange, N. J.. 
for use with BM-10 bulbs manufactured 
by the National Lamp Works and the 
Edison Works, both of the General Elec- 
tric Company, and 26-V bulbs made by 
the Independent Lamp & Wire Company, 
New York City. Approval 12 covers the 
Concordia portable electric (hand lamp) 
mine lamp, with bulbs manufactured by 
the Concordia Safety Lamp Company, 
Pittsburgh. Approvals 13 and 13-A cover 
portable electric mine lamps manufac- 
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tured by the General Electric Company, 
to be used with flexible cord with iron- 
clad exide battery made by the Electric 
Storage Battery Company, Philadelphia; 
bulbs approved are BM-13, made by the 
Edison Lamp Works. Approval 14 covers 
Wico portable electric mine lamp, manu- 
factured by the Witherbee Igniter Com- 
pany, Springfield, Mass.; bulbs approved 
are BM-14, made by Edison Lamp Works 
and National Lamp Works. Approval 15 
covers Concordia portable electric mine 
lamp manufactured by the Concordia 
Safety Lamp Company, Pittsburgh; bulbs 
approved being BM-15, made by the 
National Lamp Works. Approval 16 cov- 
ers the Pioneer portable electric mune 
lamp, manufactured by the Hirsch Elec- 
tric Mine Lamp Company, Philadelphia, 
with battery plates made by the Electric 
Sturage Battery Company, and bulbs 
BM-16, made by the Ealson Lamp Worns. 
Coal-cutting equipment which has been 
approved by the Bureau is Approval 100, 
covering a 250-volt direct-current explo- 
sion-proof coal-cutting equipment, and 
100-A, covering a 500-volt direct-current 
explosion-proo coal-cutfing equipment, 
both manufactured by the Sullivan Ma- 
chinery Company, Claremont, N. H. Ap- 
proval 101, covers a 210-volt direct cur- 
rent explosion-proof coal-cutting equip- 
ment, and 101-A covers a 500-volt direct- 


current explosion-proof coal-cutting 
equipment, both manufactured by the 
Goodman Manufacturing Company, Chi- 


cago. 


SOME ELECTRICAL PROPERTIES OF 
SILVER SULPHIDE is the title of cien- 
tific Paper No. 310, prepared by George 
W. Vinal, associate physicist of the 
Bureau of Standards. An advance report 
of this appeared in the September 22 
issue of the ELECTRICAL REVIEW. In 
commenting upon these properties Mr. 
Vinal states: ‘‘Silver sulphide may be 
prepared in the form of short wires or 
thin strips like a metal. The wire, which 
must be drawn hot, has been found to 
conduct electricity Hke a metal of high 
specific resistance and has a practically 
zero temperature co-etficient. The strip 
of sulphide, rolled at room temperatures, 
has a large negative temperature co- 
etticient and shows both metallic and elec- 
trolytic conduction at the same time. It 
has a volt-ampere curve characteristic 
of a pvroelectric conductor. The resist- 
ance of these strips has been examincd 
with both alternating and direct current 
with the result that the alternating-cur- 
rent resistance was nearly always found 
to be higher than that with the direct 
current, and the passage of a small alter- 
nating current of a frequency as low as 
60 cycles increased temporarily the re- 
sistance of the sulphide while a small 
direct current produced the opposite 
effect.” Copies of this pamphlet may be 
obtained from the Government Printing 
Office, Washington, D. C., upon remitting 
five cents. 


ELECTRIC PUMFING.—Bulletin No. 
46, issued by Engineering Experiment 
Station, of Iowa State College, Ames, 
Iowa, is devoted to the subject of Electric 
Pumping, in which results of tests and 
operating records are given. This is an 
official publication, issued weekly, and 
the number referred to is a pamphlet 
of 80 pages. The treatise on electric 
pumping is a compilation of data, with 
observations and conclusions, based upon 
investigations of pumping operations, in 
the state of Iowa, which began in 1912. 
In municipal pumping, the deep-well and 
surface pumps are considered. In deep- 
well pumping, especially where the water 
stands at great depth below the surface, 
the air-lift pump is considered the most 
satisfactory, compressed air for which 
may be derived from a motor-driven com- 
pressor. Water containing gritty sub- 
stances and injurious chemical elements 
will give the least trouble to the air-lift 
pump. In the use of reciprocating pumps. 
gritty sand in the water will wear the 
valves and cylinders: and in the use of 
centrifugal pumps impure water may have 
a rapidly wearing effect on the valves. 
However, reciprocating and centrifugal 
pumps are made for and used in deep- 
well survice. It is observed that where 
reliable electric current is available the 
motor-driven pump for low lift is gradu- 
ally replacing those of other kinds of 
power. Data are given showing results 
of tests with centrifugal, reciprocating, 
propeller and air-lift pumps operating in 
deep wells, and results of tests with tri- 
plex plunger. centrifugal and piston 
pumps for surface pumping. Some useful 
comparisons are given of electric with 
other kinds of pumps, as to first costs. 
capacities and costs of operation. Re- 
sults of tests with numerous types of elec- 
trically operated pumps are well present- 
ed in tabular form. This bulletin is il- 
lustrated by numerous cuts of electric 
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pumping plants, in which are shown in- 
stallations of several types of motor-op- 
erated pumps, both for deep-well service 
and low-head operations. One of the 
ilustrations is that of a differential deep- 
well reciprocating pump, motor operated 
through cone The data given con- 
stitutes a useful record of pumping oper- 
ations in Iowa, and the conclusions are 
most favorable to the efficiency and econ- 
omy of electric pumping. 


THE SIZB AND SHAPE OF THE 
ELECTRON.—The January 4 journal of 
the Washington Academy of Sciences deals 
chiefly with a paper entitled “The Size 
and Shape of the Electron,” by Arthur H. 
Compton, of the Westinghouse Lamp 
Company’s Research Laboratory. A num- 
ber of charts, formula and tables, are in- 
cluded to clarify descriptions. 


— 
INCORPORATIONS 


BUFFALO, N. Y¥.—Century Telephone 


Construction Company. Capital, $10,000. 
To manufacture telephones and parts. 
Incorporators: W. M. Wilkens, E. 
letchworth, and C. M. Baldy, Buffalo. 


GREENVILLE, S. C.—Huntington & 
Guerry. Capital, $50,000. To engage ina 
general electrical engineering business. 
Incorporators: R. S. Huntington and Du- 
pont Guerry, Greenville. 


MEMPHIS, TENN. — Lalley Electric 
Farm Light Company. Capital, $10,000. 
To manufacture electrical supplles. In- 
corporators: G. T. and L. M. Taylor, and 
J. A. Goodman. 


OKMULGEF, OKLA.—Feople’s Electric 
& Gas Company. Capital, $75,000. To 
operate a local plant. Incorporators: G. 
r S Teman, A. B. De Fresse, and 

ead. 


JERSEY CITY, N. J.—Commercial 
Acetylene Supply Company has incorpo- 
rated with a capital of $500,000. The in- 
corporators are Cornelius A. Cole, Arthur 
R. Oakley, Paul E. Britsch. 


MEDFORD, OKLA.—Medford & North- 
western Telephone Company. Capital, 
$1000. Incorporators: ©. V. Wiliams, E. 
G. Costner and J. F. O'Conner. 


MEMPHIS, TENN. — Lalley Electric 
Farm Light Company. Capital, $10,000. 
Incorporators: G. T. Taylor, L. M. 
Taylor, J. A. Goodman and others. 


HILLSVIEW, S. D.—Hillsview Tele- 
phone Company. Capital, $2000. Incor- 
porators: Fred Schneider and others. 


PIERRE, S. D.—Cottonwood Valley 
Telephone Company. Capital, $25,090. In- 
corporators: Charles Shannon, M. B. 
Hinsvark and William Keel. 


LOUISVILLE, KY.—Cheatham Flectric 
Se a Device Company. Capital, 
0,000. 


CLEVELAND, OHIO.—Osborne Storage 
Battery Company. Capital, $10,000 In- 
corporators: Carroll K. Osborne, Earl H. 
Jaynes, C. D. Mason, M. L. Hoffman and 
A. D. Carlton. 


JERSEY CITY, N. J.—The Standard 
Electric Manufacturing Company. Cap- 
ital. $200,000. The company will manu- 
facture electrical appliances of all kinds. 
The incorporators are Jules E. Brand, H. 
A. Black and Walter J. Hilton. 


TOLEDO, OHITIO.—Breco Electric Com- 
pany. Capital, $50.000 The company will 
manufacture electric machines for charg- 
ing storage batteries, and offices are lo- 
cated at 206 Huron street. The incorpo- 
rators are M. G. Lang, H. A. Stafford. 


NEW YORK, N. Y.—Pyrinol Flashlight 
Company. Capital, $25,000. Incorporators: 
F. Dameric, S. Goodman anā N. F. Lef- 
kaditis, 140 Liberty street, New York 
City. 

HAROLD, S. D.—Harold Light & Pow- 
er Company. Capital. $12,000. Incorpo- 


ratore: P. J. Subn, Harry Weeney and 
David Miller. 

STEURENVILLE, OHIO. — Windsor 
Electric Company. Capital, $10.000. In- 
cornorators: H. M. Daughtery, R. L. 


Buffington, F. T. Wagenhals, E. S. Brown 


and R. F. Rareyá 
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Recent Patents 
A A 
Selected and Summarized by Albert Scheible, Patent ` 
Attorney, 19 West Monroe Street, Chicago, Illinois 
Protecting Oil Tanks from Lightning controlled clocks is shown in this 


(1,251,037) —To protect oil tanks and 
similar metal structures from light- 
ning, Francis B. Jackson, of Tulsa, 
Okla., provides a cage of wires radi- 
ating from a point above the top of 
the tank and running down obliquely 
to grounding stakes. These wires are 
cross-connected to each other, but all 
insulated from the metal of the tank. 


Telephone Attachment (1,251,098.) 
—Petty attachments for displaying se- 
lected telephone numbers or the like 
at the transmitter of a phone seem in- 
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No. 1,251,038.—Telephone Attachment. 


significant when compared with this 
miniature billboard devised by Maur- 
ice C. Pierce, of Madison, Wis. It 
provides advertising space, a calendar, 
a scratch pad and even a holder for a 
pencil. 


Thermoelectric Fire Alarm (1,251, 
366).—The upper end of a thermome- 
ter tube opens into two chambers in 
which the wire terminals are located, 
and these terminals are so shaped that 
any mercury adhering to them is 
scraped off while adjusting them. Pat- 
ented by Abilio M. S. Graves, Cam- 
bridge, Mass. 

Lighting Fixture (1.251,406).—As- 
signed to the St. Louis Brass Mfg. 
Co., this patent to Anton Mooray 
shows a stemless bracket fixture in 
which the shade is clamped between 
the canopy portion and a part of the 
socket. 


No. 1,251,406.—Lighting Fixture. 


A series of brief comments on 
some of the recently issued elec- 
trical patents which appear to be 
of particular interest to our read- 
ers, the number after each head- 
that of the United 


ing being 
States patent to which the sum- 
mary relates. Any correspondence 
regarding such patent matters 


should be sent direct to Mr. 
Scheible at the above address. 


Electric Riveter (1,251,266).—This 
is a substitute for pneumatic riveters, 
invented by Wensel Morava, of the 
Morava Corstruction Co., bridge con- 
structors. Peoples Gas Building, Chi- 
cago. The rivet-driving plunger is 
permanently connected to a drive 
wheel which is connected through a 
magnetic clutch to an electric motor, 
and electrical means arc used for 
braking the wheel. 

Synchronizing “Talking Pictures” 
(1,251,.287).—Applied for nearly five 
years ago, this patent shows an ar- 
rangement for synchronizing a pho- 
nograph and a motion-picture pro- 
jector, using a film-controlled switch 
and magnetic clutches as parts of the 
mechanism. The patent was assigned 
by Harrison W. Rogers to the R. & 
E. Singing Picture Co., of Wheeling, 
W. Va. 

Recovering Metals Electrolytically 
(1,251,302).—Coming from Transvaal, 
South Africa, this invention shows the 
high development of applied ingenuity 
in that section. It discloses a process 
for precipitating metals from their so- 
lutions, patented by Urlyn C. Tainton, 
of Johannesburg. The solution is in- 
troduced into an electrolytic cell, and 
the cathode is rotated so rapidly in 
the solution that the metal precipi- 
tated on it is detached by this move- 
ment. 


Fuse Device (Reissue Patent 14,- 
416).—The fuse is held in a channel 
wider than itself, and means are pro- 
vided for crushing and flattening the 
fuse when it begins to soften. The 
patent is issued to Edmund ©. 
Schweitzer, of Schweitzer & Conrad, 
Chicago, and Alfred Herz, Edison 
Building, Chicago. 


Lamp-Shade Holder (1,251,051).— 
Instead of clamping the shade-holder 
to the shell of a socket, William 
Knapp, of Bayonne. N. J., provides 
it with a number of fingers which ex- 
tend up alongside the shell and are 
bent inwardly to hook over the crown 
of the socket. These fingers jointly 
support a thimble projecting from 
within the neck of the shade. The 
patent is assigned to the New York 
Electric Lamp Co. 


Magnetic Clock Mechanism (1,251.- 
171.),—An ingenious driving pawl ar- 
rangement for secondary or master- 


patent to Lawrence O. Beard, of Lan- 
caster, Pa. 


Immersion Heater (1,251,411).—To 
avoid a waste of current when the 
heater is not in use, James O’Connor, 
of New York City, equips it with a 
switch which normally opens the cir- 
cuit. When the heater is inserted in 
a cup of water or the like, its own 
weight presses on a finger under- 
hanging the casing of the heater, and 
this closes the circuit. 


No. 1,251,411.—Immersion Heater. 


Making Secondary Batteries (1,251,- 
412).—A patent to Charles S. Palmer, 
of Newtonville, Mass., on a lead stor- 
age battery and on process of making 
same. The lead supporting plates 
have quite thin and closely spaced 
laminations forming horizontal 
shelves between which the active ma- 
terial is placed. Thus prepared, the 
plates are immersed in a concentrated 
solution of acidified sodium bisulfate 
having a specific gravity of over 1.1, 
so as to moisten the active material 
with this solution, after which this 
material is subjected to alternate 
charging and discharging current. 


a | 


No. 1,251,412.—Storage Battery. 
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War Economies to Be Effected in 


Bond Distributing. 


The bond department of the Equitable 
Trust Company of New York City has 
announced the details of a plan for eco- 
nomical co-operation among independent 
bond dealers and banks with bund de- 
partments throughout the country. The 
plan provides for the elimination of a 
great deal of the local machinery now 
necessary in the distribution of securi- 
ties. It will furnish service to local deal- 
ers and banks through a central organ- 
ization. Many dealers and banks through- 
cut the country have already become 
participants in the plan, as it meets the 
necessity for “Shortening Sail’ due to 
War conditions and the lack of trained 
Lond men. 

One prominent dealer said of this plan: 
“I now feel that the curtailment of my 


organization, due to the army draft and 
stringent conditions in the bond busi- 
ness, will not affect the service I can 


render my clients. In fact I feel that 
my service has been vastly improved, 
and I am better able to meet the com- 


petition of the large international bond 
houses maintaining local offices.’’ The 
rapidity with which this plan ig being 


adopted by dealers and banks augurs 
well for its success as an economical 
War measure in the security business. 


Toledo Traction, Light & Power 


Company Notes. 


An announcement of interest to the 
Doherty organization was made yester- 
day by Harris, Forbes & Company and 
the National City Company of New York 
in offering $10,500,000 two-year 7 per cent 
bonds of the Toledo Traction, Light & 
Power Company, at 958% and interest, 
to yield 7.82 per cent. The bonds will 
be secured by a first collateral lien on 
practically the entire electric light and 
power and street railway business of 
Toledo. They will also be secured by a 
lien, subject to divisional bonds, on the 
artificial gas and heating plants, and the 
interurban lines aggregating 121 miles 
of track. The income of the company 
applicable to the payment of the inter- 
est on the new bonds is about twice the 
amount required. The proceeds of the 
new issue will be employed for the re- 
tirement of the $8,699,000 bonds of the 
Toledo Traction. Light & Power Company 

maturing February 1, and to cover in 
part the construction costs of the ex- 
tensions and additions made and being 
made to the system by the Acme Power 
Company. 


Westinghouse Notes. 


The Westinghcuse Electric & Manufac- 
eee Company has sold $15,000,000 one 
year per cent notes to a syndicate 
ked by Kuhn. Loeb & Company. The 
notes will be dated February 1, 1918, and 
mature on February 1, 1919. Both prin- 
cipal and interest will be payable with- 
out deduction for any tax or taxes. The 
notes were offered at 99 during the week. 


Gold Bonds of Rockford & Interur- 
ban. 


Rockford & Interurban Railroad Com- 
any has received authority from the 
Hinois Public Utilities Commission to is- 
rue > per cent gold bonds to the amount 
of $150,000 


Copper Production in 1917. 


Copper valued at more than half a bil- 
lion dollars was produced in the United 
States in 1917. Production was slightly 
less than in 1916, the geological survey 
announced recently in statistics for the 
year. Production from domestic ores 
amounted to 1,890,000,000 pounds, or 3$,- 
000,000 pounds less than 1916; output from 
primary sources, domestic "and foreign, 
was 2,362.000,000 pounds, an increase of 
103, 000, N00 pounds over 1916, Domestic 
production was valued at $510,000,000, an 
increase of $35,000,000 over 1916. Stocks 
of refined copper at the beginning of 1917 
were about 128,900,000 pounds, making 
the year’s available supply, exclusive of 
secondary copper, about = 2,490,000,000 
pounds. Export for the first ten months 


Were 953,816,000 pounds, and for the year 
were beyond the billion pound mark, al- 
though no figures are yet available. The 
supply for domestic consumption in 1915, 
assuming no change in stocas, Was ma- 
terially less than the 1,430,000,000 pounds 
available in 1916, the report states. 


Cost of Producing Copper. 


Estimates made of the cost of produc- 
ing copper during 1917 place it as close 
to 15 cents per pound. ‘his figure is the 
result of averaging the costs reported 
by the 40 American dividend-paying com- 
panies which operate strictly copper-pro- 


ducing mines. Those companies pro- 
duced 1,788,000,000 pounds of metallic 
copper within the year. This output, 


when added to that of the non-dividend- 
paying companies, and of companies pro- 
ducing copper associated with other 
metals, shows a 1917 copper production 
of about 2,300,000,000 pounds by Amer- 
ican mines. 


Copper Prices. 


There were rumors this week that the 
price of copper may be raised by the 
government trom 23% cents to 25 cents a 
pound. The basis for this is the claim 
of the small producers that they cannot 
afford to sell at the price of 23% cents, 
which the government is willing to pay 
for the next four months. The larger 
producers are satisfied with the govern- 
ment price, but admit that production 
might be expanded at 25 cents. The whole 
question is whether an enlarged produc- 
tion is needed. It is said in the trade 
that 50 per cent of the United States pro- 
duction is going into war work. 


Public Utility Dividends. 


First National Copper Company has de- 
clared a dividend of 15 cents a share, pay- 
able February 25 to stock of record Feb- 
ruary 5. The distribution covers a six 
months’ period, as last August there was 
paid to stockholders 40 cents a share. 
Prior to that, a dividend of 25 cents had 
been paid in December, 1916. Labor 
troubles forced cessation of operations by 
the Balaklala company for a period of two 
months last year, during the period cov- 
ered by the current dividend, but resump- 
tion at capacity has since occurred. 


Miami Copper Company has declared a 
quarterly dividend of $1.50 a share, pay- 
able February 15 to stock of record Feb- 
ruary 1. 


Milwaukee Flectric Railway & Light 
Company declared regular quarterly divi- 
dend of 1% per cent on the preferred 
stock, payable January 31 to stock of 
record January 21, 


Sierra Pacific Electric Company has de- 
clared a quarterly dividend of $1.50 a 
share on the preferred stock, payable 
February 1 to stock of record January 10. 


Electrical Utilities Corporation declared 
regular quarterly dividend of 1% per cent 
on the preferred stock, payable January 
15 to stock of record January 5 


United States Rubber Company declared 
the regular quarterly dividend of 2 per 
cent on the first preferred stock, payable 
January 31 to stock of record January 15. 


Edison Electric Tluminating Company 
declared usual quarterly dividend of $3 
a share, payable February 1 to stock of 
record January 15. 


Reports of Earnings. 
GENERAL ELECTRIC. 

In connection with its application to 
Hst $2,030,300 additional capital stock, the 
General Electric Company has filed with 
the New York Stock Exchange the fol- 
lowing condensed profit and loss account 
for the six months ended June 30, 1917: 


Sales billed .......... cece eeee $99, 596,769 
Cost Of SaleS..... ce. cee ee eee 82,220,915 
Net te eed oe ae ae ete es a $17,375,854 
Interest and discount, royal 
ties r ete eid ok eae Re ws 2,686,442 
Total eer etn Ce eee $20,062,296 


139 

Interest on debentures and 
MOLES po i hose se eee aes Maes 285,822 
Balante cersetor o *$19,776,474 

Dividends—January to June 
5 DOT ica gGce Wan od doe we Siena gravee 5,075,411 
SUPDIUS) cas2653.05G0ee 144 05 Rees $14,701,063 
Surplus—December 31, 1916... 34,160,753 
Profit and loss surplus...... $48,861,816 


earned on 
„D00 capital stock outstanding. 


‘Equal to $19.48 a share 
$101,512 


WEST KOOTENAY FOWER & LIGHT 
COMPANY, LTD., ROSSLAND, B. C. 


RErorTS FoR YEAR ENpinG Aucust 31. 


1917. 

Net profits for the year ending August 
31, 1917, amounted to $30,930, this after 
writing off $99,736 for plant depreciation. 
Also providing for dividend on preferred 
shares and dividend on common stock, 
$182,066. During the year the operatlons 
of different plants have been continuous. 
For the year ending August 31, 1916, the 
revenue producing load was 11,152.1 
horsepower. For the year ending August 
31, 1917, the revenue producing load was 
22,511.5 horsepower, thus showing an in- 
crease in power consumption over pre- 
vious year of 11,359.4 horsepower. 


ARKANSAS VALLEY RAILWAY, LIGHT 
& POWER COMPANY. 


Earnings statement of the Arkansas 
Valley Railway, Light & Power Company 
for the twelve months ended November, 
1916 and 1917, are reported as follows: 


1916. 1917. 
ross earnings........$1,252,209 $1,410,176 
Expenses and taxes... 691,004 770,095 
Net earnings.........- 561.204 640.080 
Interest churges....... 343,546 368,344 
Balance 4c car ees awe 217,638 271,735 
Preferred dividends.... 50,347 64,615 
Balance available for 

depreciation, amorti- 
zation of discount, 
common dividends, 
et ien EEn aE ES 1¢7,311 207,090 


SUBSIDIARY COMPANIES OF FAST- 
ERN POWER & LIGHT COR- 
PORATION. 

Statement of estimated gross revenues 
for the month of December, 1917 and 1916, 

and comparison: 
Increase, 


per 

1917. 1916. cent. 
Reading System.$282,571.67 $242, 15a: 62 16.5 
Penn. Util. Sys.. 130,000.00 96,171,87 35.2 
West Va. Sys... 99175.26 95310.25 4.3 
Claremont Sys.. 29,521.00 27,042.46 9.1 


Totals ....... S541, 247.93 $460,977.26 17.4 
Vincennes Sys.. 13,045.65 ... 


SUBSIDIARY COMPANIES OF GEN- 
ERAL GAS & ELECTRIC COMPANY. 
Statement of estimated gross revenue 

for the month of December, 1917 and 1916, 


and comparisons: 
Increase, 


per 
1917. 1916. cent. 


Rutland System.$ 43,295.11 $ 38,239.57 12.9 
Nortn western 


Ohio System... 25,000.00 24,436.32 2.3 
Sandusky System 59,511.81 44,818.49 32.8 
Ringhamton Sys. 34,619.86 30,573.52 13.2 
Sayre System... 16,190.00 10,032.77 61.4 
New Jersey Sys. 20,168.52 18,295.89 10.2 
Interurban Gas 

System ....... 850.00 816.77 4.0 

Totals ....... $199,545.39 $167,213.33 19.3 
FORT WORTH POWER & LIGHT COM- 

PANY. 
(Southwestern Fower & Light Subsidiary) 
1917 1916 
November gross ...... $ 96,345 $ 72.298 
Net after taxes ...... 44,534 45097 
Surplus after charges. 33,691 35.208 
Twelve months’ gross. 980,753 $41,228 
Net after taxes ...... 542,660 494,442 
Surplus after eharges: 422,222 377,721 
Balance after. prefer, ne 
red! dividends... aw. 245,222 377,721 
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BELL TELEPHONE SYSTEM. 
AMERICAN TELEPHONE AND TELEGRAPH 
COMPANY AND ASSOCIATED COMPA- 
NIES, Not INCLUDING CONNECTED 
INDEPENDENT OR SusB-LI- 
CENSEE COMPANIES. 


Earnings for 11 months ending Novem- 
ber 30, 1917: 


1916. 1917. 
Exchange revenues. $172,103,650 $189,854,264 
Toll revenues..... - 66,207,555 77,284,106 
Miscellaneous reve- 
NUES sessssoseso 2,525,651 2,716,649 


a. m 


Total operating 
revenues ......$240,836,.856 $269,855,019 
Depreciation ..... - 44,936,265 48,865,676 
Current mainte- 
nance ........006 31,563,908 37,473,608 
Traffic expenses .. 48,723,572 61,570,146 
Commercial ex- 
penses .. ........ 23,421,509 25,993,407 
General and mis- 
cellaneous ex- 


penses .....ccee. 10,552,834 12,690,143 
Total operating 
expenses ..... $159,198,088 $186,592,980 
Net operating reve- 
nueg ...sssesnsoo 81,638,768 83,262,039 
Uncollectible reve- 
nues ....... eseee 1,394,727 1,193,706 
Taxes .........00. 13,559,465 18,166,952 


Operating income.. 66,684,576 63,901,381 
Net non-operating 


revenues ....... 6,381,335 7,128,299 
Total gross in- 
come ......... $ 73,065,911 $ 71,029,680 


Rent and miscel- 
laneous deduc- 
tions ............ 3,476,489 3,648,542 
Interest deductions 16,473,742 20,113,181 
Total deductions.$ 19,950,231 $ 23,761,723 
Balance net in- 
come. ......... 53,115,680 47,267,957 
Deduct dividends 
(paid for nine 
months and esti- 
mated for 


two 
months) ...... -- 82,167,945 33,562,276 


-——_—. 


Surplus earnings.$ 20,947,735 *$13,705,681 


*The figures for the eleven months of 
1917 are partly estimated and are sub- 
ject to some adjustments in December. 


Total Total 
Nov. 30, Nov. 30, 
1916. 1917. 
Miles of wire (owned) .19,637,485 22,195,963 
Bell stations (owned). 6,480,832 7,001,262 
Bell connected sta- 
tions 6 eis dake eeu 3,301,971 3,436,991 


—_— ee es oe ee 


Total stations ...... 9,782,803 10,438,253 


ELECTRIC BOND & SHARE COMPANY. 


Earnings of subsidiaries of Electric 
Bond & Share Company for November 
compare as follows: 

TEXAS POWER & LIGHT. 


(Southwestern Pr. & Lt. Subsidiary.) 
, 1917. 1916. 

November gross.......$ 274,952 $ 220,848 
Net after taxes....... 108,324 109,422 
Surplus after charges. 55,952 69,657 
Twelve months’ gross 2,553558 2,220,860 
Net after taxes....... 1,018,361 993,147 
Surplus after charges 480,832 568,656 


dividends ........... 235,832 381,989 
ASHEVILLE POWER & LIGHT COM- 
PANY. 
1917 1916 

November gross ...... $ 40.244 $ 39,221 
Net after taxes ...... 15,247 13,938 
Surplus after charges. 10,522 9,614 
Twelve months’ gross. 479.545 453,275 
Net after taxes ...... 217,310 184,942 


Surplus after charges. 162,103 134,687 
YADKIN RIVER POWER COMPANY. 


1917 1916 
November gross ...... $ 45.408 $ 41,672 
Net after taxes ....... 31,471 32,762 


Surplus after charges. 17,160 17.296 
Twelve months’ gross. 476.674 417,793 
Net after taxes ...... 340,925 306,677 
Surplus after charges. 174,858 119,790 


CHICAGO & NORTHWESTERN RAIL- 
WAY. 


1917 1916 
November gross ....$ 9.503,848 $ 8,802,477 
Net after taxes ..... 2,074,453 2,703,189 
Net operating income 2,172.534 2.633.763 
Eleven months’ gross 99,476,024 89,644,378 
Net after taxes ..... 22,122,816 25,484,905 
Net operating Income 21,880.704 25,176,028 
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CAROLINA POWER & LIGHT COM- AMERICAN POWER & LIGHT COM- 
PANY. er aid FANY, 
B : Farnings of all subsidiaries of South- 
November Bross ...... $ 86,077 $ 72,694 western ower & Light Company, an 
moe arrer taxes ...... 26,131 20,723 American Power & Light Company sub- 
ota income eer escevce 26,131 20,723 sidiary, compare as follows: 
Surplus after charges. 12,886 6,597 1 
Twelve months’ gross. 907,505 775,370 1917 916 
Net after taxes ...... 327,380 219,879 November gross ....$ 453,824 $ 402,564 
Total income ......... 456,198 356,429 Net earnings ........ 191,342 206,185 
Surplus after charges. 286,301 187,810 Twelve months’ gross 4,627,818 4,151,294 
Net earnings ........ 2,069,425 2,006,864 


BRAZILIAN TRACTION, LIGHT & 
POWER COMPANY, LTD. 


Combined earnings, in milreis, of all 


NEWPORT NEWS & HAMPTON RAIL- 


erry WAY GAS & ELECTRIC COMPANY. 
subsidiaries, compare as follows: 
Novemb Seale 950 October gross ..... ..$ 142,310 $ 87,252 
Nel carrier ce? py MOT a Oe he eee ias? TE 
leven months’ gross 84,131,000 77,573,000 Surplus after charges 25,972 13,856 
Net earnings ........ 43,376,000 42,655,000 
UTAH POWER & LIGHT COMFANY. 
HAVANA ELECTRIC RAILWAY, LIGHT er 
& POWER COMPANY. (Including The eee Pow 
1917 1916 1917 1916 
November gross ....$ 643,403 $ 517,627 November gross ......$ 482,004 $ 403,197 
Net earnings ........ 358,911 323,526 Net after taxes ...... 246,081 217,810 
Total net income ... 368,872 340,202 Total income ......... 246,081 217,810 


Surplus after charges 260,732 206,385 Surplus after charges. 96,382 115,097 
Eleven months’ gross 6,315,811 5,457.438 Twelve months’ gross. 5,108,601 4,247,302 
Net earnings ........ 3,504,165 3,373,506 Net after taxes ...... 2,640,293 2,194,163 
Total net income .... 3,692,485 3,501,126 Total income ......... 2,670,293 2,194,163 
Surplus after charges 2,345,419 2,080,108 Surplus after charges. 1,278,939 1,025,959 


yes SSS Sie gS 
e 
NORTHERN SECURITIES COMPANY. 
Northern Securities Company reports as follows for year ended Dec. 31, 1917: 


1917 1916 1915 1914 
Total income* ............ $ 271,045 $ 285,480 $ 119,704 $ 119,704 
Expense, tax, etc. ........ 24,483 18,161 20,474 21,848 
Surplus .............. $ 246,562 $ 267,319 $ 99,230 $ 97,856 
Divs. pd... 2... snan cece cece 138,383 79,074 79,074 79,072 
Balance ........cecsees $108,179 $ 188,245 $ 20,156 $ 18,784 
Previous surplus ........ $2,879,103 2,690,859 2,670,703 2,651,919 
P. & L. surplus......... $ 2,987,282 $ 2,879,104 $ 2,690,859 $ 2,670,703 


*Comprises dividends received through ownership of stock of Chicago, Burlington 
& Quincy Railroad Co. and interest received on loans and bank balances. 


PŮ 
C 
WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 
Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 
, Div. rate. Bid. Bid. 


Public Utiities— Per cent. Jan. 9. Jan. 15. 
Adirondack Electric Power of Glens Falls, common.......... eer: we 10 10 
Adirondack Electric Fower of Glens Falls, preferred......... Sss 6 65 65 
American Gas & Electric of New York, common........... 10 +extra 87 87 
American Gas & Electric of New York, preferred............ si 6 3814 38 
American Light & Traction of New York, common........... ea, As 220 221 
American Light & Traction of New York, preferred.......... Save 6 90 92 
American Fower & Light of New York, common............. Se 4 40 41 
American Power & Light of New York, preferred............ ae 6 71 il 
American Public Utilities of Grand Rapids, common............ : 24 21 
American Public Utilities of Grand Rapids, preferred........ ` 6 54 54 
American Telephone & Telegraph of New York ................ ae es 103 , 
American Water Works & Elec. of New York, common......... = 4% 4 Lo 
American Water Works & Elec. of New York, particip...... Rica 7 8 8 
American Water Works & Elec. of New York, first preferred... .. 59 59 
Appalachian Power of Bluefield, common...............c00e: See “ee 2% 23% 
Appalachian Power of Bluefield, preferred..............e00. seu 7 20 2014 
Cities Service of New York, cCOomMmmMon....sesssessssosessssoses +extra 212 210 
Cities Service of New York, preferred.............ccccee cee eon 6 70 74 
Commonwealth Edison of Chicago ....... ccc cc cece cece aeee oo 8 103 103 
Comm. Power, Railway & Light of Jackson, common........... 4 31 31 
Comm. Power, Railway & Light of Jackson, preferred....... ve 6 63 63 
Federal Light & Traction of New York, common............ ae 3 3 
Federal Light & Traction of New York, preferred.............. a 25 25 
Illinois Northern Utilities of Dixon ........... ccc cc ccceccene at 6 J 75 76 
Middle West Utilities of Chicago, common................000. 2+extra 26 20 
Middle West Utilities of Chicago, preferred...............c00 08 ; 6 56 57 
Northern States Power of Chicago, common................. ex.div.7 60 61 
Northern States Power of Chicago, preferred................ ex.div.7 85 85 
Pacific Gas & Electric of San Francisco, common........... swe 5 27 30 
Pacific Gas & Electric of San Francisco, preferred............ š 6 79 y 
Public Service of Northern Illinois, Chicago, common.......... 7 74 7214 
Public Service of Northern Illinois, Chicago, preferred...... er 6 85 87 
Republic Railway & Light of Youngstown, common............ 4 21 ie 
Republic Railway & Light cf Youngstown, preferred........... 6 63 5 
Standard Gas & Electri2z of Chicago, common............+.. see 4 54% 5% 
Standard Gas & Electric of Chicago, preferred.............. eo. 6 20 I 
Tennessee Railway, Light & Power of Chattanooga, common.... .. 2 $ 
Tennessee Railway, Light & Power of Chattanooga, preferred... 6 10% ae 
United Light & Railways of Grand Rapids, common........... à 4 26 a 
Tinited Light & Railways of Grznd Rapids, preferred .......... 6 a a 
Western Power of San Francisco, common..........-..c0e+08 ove = $ A 
Western Power of San Francisco, preferred................ 00. 6 2 33 
Western Union Telegraph of New York ...........0: cece ence ee extra 

InduSstriale— 

Electric Storage of Philadelnhia, common ...............0000 008 4 Pei ae 
General Electric of Schenectady ....... EE E E E E aa Gears A 3 Bg 5614 
National Carbon of Cleveland, eommon........c.ceeeeee- ee ee 130% 130% 
National Carbon of Cleveland, preferred.........0..0 ce cece ene eee ay i 391 
Westinghouse Flectric & Mfe. of Pittsburgh, common...... -+extra Hi 4 
Westinghouse Electric & Mfg. of Pittsburgh, preferred...... isu 7 


*Last sale. 
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General View of Station From River Before Exterior Was 
Completed.. 


View in Turbine Room, Looking East, During Construction. 


New Central Station of Union Gas &, 
Electric Company at Cincinnati 


Noteworthy Features of Construction of Large and 
Efficient Plant Which Is Nearing Completion 


of the most important central stations now under 

construction. On placing it in service, probably 
during next March or April, marked saving will be 
effected in the fuel used for generating electricity in 
that big cit?. This fine new station of the Union Gas 
& Electric Company embodies numerous very interest- 
ing features unique in power-house design. A pre- 
liminarv description of the plant appeared in the 
ELFcTRICAL REVIEW AND WESTERN ELECTRICIAN of 
December 2, 1916. The present article deals prin- 
cipallv with certain construction features, a much more 
detailed description of the station being reserved until 
after the plant is placed in operation. 

Erection of the new station became necessary prin- 
cipally because numerous conditions made further op- 
eration of the company’s old station at Plum and 
Charles Streets uneconomical. This old plant has been 
remodeled and added to several times. Its present 
rated capacity is 38,000 kilowatts and the equipment 
is of varied character, comprising both modern and 
obsolete apparatus. The station uses natural gas as 
fuel in summer and coal in winter, but the absence of 
railroad tracks necessitates hauling all the coal by 
wagon or truck. Condensing water is drawn from an 
old canal in front of the station, but the water is not 
clean and the flow is insufficient for the condensing 


At CINCINNATI there is nearing completion one 


requirements ; moreover, this canal is soon to be aban- 
doned and used by the city as bed for a rapid-transit 
subway. To operate non-condensing is very poor 
practice and to build a cooling tower or pond is out of 
the question because of lack of room. In view of all 
these conditions, the building of a new and efficient 
generating station had to be undertaken. After the 
successive units in the new station are placed in serv- 
ice, it is planned to close down more and more of the 
old station and to remodel it as a substation, the most 
efficient generating units being retained for standby 
service until the new station has all its four units com- 
pleted. 

The new plant is situated on the north bank of the 
Ohio River, only about one-half mile northwest of the 
business center of the city and close to the tracks of 
several railroads. The station grounds comprise about 
10⁄4 acres between the river and Front Street and 
directly opposite this street is the new artificial-gas 
works of the company as well as the terminal sub- 
station of the high-pressure natural-gas mains from 
the West Virginia gas fields. This site is therefore 
ideally located for a large and efficient power station, 
combining abundant and economical supplies of con- 
densing water and fuel. Coal can be delivered by rail 
or water and stored in considerable quantities on the 
station grounds. During the summer it is expected 
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to use as fuel for all or part of the boilers the surplus 
natural gas not needed for distribution in the city. 


FOUNDATIONS, CONDENSER WELLS AND TUNNELS. 


The site chosen consisted partly of the old gas 
works of the company and partly of an old rolling 
mill. Work on the new plant began in 1916, the old 
buildings being all first torn down. On account of the 
closeness to the river, the nature of the soil and the 
` great depth at which the water tunnels and condensers 
are located, the work on the foundations and related 
substructure constituted an unusually large part of the 
plant construction. At the north side of the building 
the foundations extend down about 65 feet below 
ground level, nearer the river they are deeper, and for 
the intake and condenser wells they reach nearly 100 
feet below ground. For the most part pneumatic 
caissons were used in sinking the foundations. which 
are of reinforced concrete. 

There is a differenc of 70 feet between extreme 
low-water and high-water stages on the Ohio River at 
this roint. To secure economy in pumping the cir- 
culating water for the condensers, the latter must be 
located near low-water level so that the pumps have a 
relatively low lift even at times of drought. On the 
other hand, at high water the station must be thor- 
oughly protected from flooding, which has submerged 
the station site by as much as 8 feet. These consid- 
erations resulted in locating all the usual boiler and 
turbine-room equipment, except condensing apparatus, 
well above the highest known flood stage, which is 
sot feet above sea level; the boiler-room basement is 
at elevation 504, while the main turbine and boiler- 
rooin floors are at elevation 522 feet. The condenser 
wells extend down 84 feet below the turbine-room 
floor. 

The intake and discharge tunnels lie below low- 
water level and extend 163 feet from out in the river 
to the screen and intake basin or well. The intake 
tunnel is 10 feet wide by 25 feet high and the dis- 


charge tunnel is 10 by ro feet and adjoins the larger’ 


tunnel. The river end of the tunnels was built after 
a large cofferdam had been sunk. All of the tunnel 
walls are of concrete. The intake tunnel leads to the 
screen basin in which there is a triple screen equip- 
ment to clear the condensing water of ice, branches, 
twigs and leaves of trees, as well as other floating 
trash carried down by floods which would quickly be- 
foul the condenser tubes. First there is a set of sta- 
tionary bar-iron grills, second a group of four motor- 
driven Link-Belt traveling screens, and finally a set of 
stationary screens. This intake and screen basin is 
6o feet in diameter and 86 feet deep; its walls are of 
reinforced concrete 6 feet thick up to the turbine- 
room floor. 

From this basin there is a 54-inch concrete duct to 
the suction of each condenser circulating pump. The 
condensers are set in pairs in large condenser pits or 
wells 68 feet in diameter and 84 feet deep, one in the 
east and one in the west end of the turbine room: 
these pits have reinforced-concrete walls 8 feet thick 
to the floor of the turbine room, the walls forming 
part of the foundations for the big turbo units. All 
of the work on the foundations, tunnels, basins and 
pits was done by the Foundation Company of America. 


FEATURES OF TIIE SUPERSTRUCTURE. 


The station building is a brick, steel and rein- 
forced-concrete structure 333 feet long parallel to the 
river and 222 feet wide. It has a height of roo feet 
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from ground level to the coping. The steelwork 
forms the main supporting framework of the build- 
ing and also serves to carry the two steel stacks which 
extend about 100 feet above the boiler-room roof. 
The American Bridge Company was contractor for 
the steelwork, erection of which began last April and 
was completed last fall. 

All the exterior walls of the building are of red 
pressed brick, the outline forming a very pleasing 
architectural effect appropriate to the conspicuous loca- 
tion of the station high on the river bank. The brick 
exterior is backed with reinforced concrete, an inter- 
esting method of bonding the two being used. Each 
sixth course of brick consists of headers. The brick 
wall was carried up through the height of two head- 
ers. The form on the inside was brought to the same 
level, reinforcement inserted and the concrete then 
poured in place. This construction permitted the brick 
wall to act as the outer form for the concrete. thus 
saving considerable expense; an excellent bond was 
also thereby secured between brick and concrete. 

As now constructed, the building is large enough 
to house four generating units, each of 25,000 kilo- 
watts capacity. At present two of these are being in- 
stalled. After al] four units have been installed in the 
present building, it is planned to extend it eastward to 
provide for two additional units, making the ultimate 
capacity of the station at least 150,000 kilowatts. The 
turbine room is on the river side of the building and 
the boiler room on the Front Street side, the length 
of each, at present, being 300 feet, and the width 68 
and 150 feet, respectively. A unique feature of the 
design is the location of the switch house over the 
turbine room, which gives the entire station a uni- 
form height and reduces the ground area of the build- 
ing. It also served to reduce the volume of the foun- 
dations compared to what would have been required 
by the usual position of the switch house alongside the 
turbine room—an important saving in this case on 
account of the costly nature of the foundations already 
made clear from the foregoing. 


CoAL AND ASH HANDLING. 


Coal will be received either by rail or water. Rail- 
road cars will deliver the coal either direct into the 
boiler room or to a large outdoor storage yard between 
the building and Front Street, capable of storing about 
35.000 tons. An electric gantry crane with 174-foot 
span and grab bucket 1s provided in this yard for un- 
loading the cars to the storage pile or reclaiming from 
storage to automatic dump cars that carry the coal into 
the boiler room. Coal brought by river will be hoisted 
mechanically from the barges and delivered either to 
the storage vard or direct into the boiler room. 

Below the middle of the boiler-room basement 
foor is a coal pit running the full length of the sta- 
tion. It has concrete sloping side walls and concrete 
cross or sectionalizing walls. Its capacity is 7500 tons 
and it serves both as a receiving and indoor storage 
pit. Over each side of the pit, just inside the edge, is 
carried a standard-gauge railroad track without the 
usual ties and supported by concrete-incased I-beams 
that span the cross walls of the pit. Trains of bot- 
tom-dump railroad cars or the company’s own auto- 
matic dump cars are run over the pit on these tracks 
and the coal is quickly dumped into the pit. The 
sloping sides cause the coal to roll toward the center 
of the pit. 

The central aisle of the boiler room has a series of 
large protected openings through the floor that give 
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access to the coal pit below. Spanning this aisle just 
below the roof is an electric traveling coal crane with 
a three-cubic-yard grab bucket, which, like the bucket 
for the yard gantry crane, was furnished by Orton & 
Steinbrenner, Chicago. This bucket picks up and 
weighs the coal and hoists it into any of the steel hop- 
pers in front of the boilers. Each hopper will hold 
one day's supply of coal for the boiler it serves. This 
system of coal handling for the boiler room is very 
simple and economical. The coal crane and bucket is 
completely controlled by one operator, who can make 
one trip a minute with about two tons per trip. This 
system has been used heretofore in about one other 
plant—the Windsor (W. Va.) joint power station of 
the American Gas & Electric and the West Penn 
Power companies recently placed in operation. 

Ash removal is also simple and direct. In the base- 
ment below each row of boilers is another standard- 
gauge track that runs the entire length of the station 
and lies directly below the ash pits of the boilers. 
By merely opening the ash-pit gates the ashes are 
dropped directly into railroad cars and hauled away 
to dumps or other places of disposal. All switching 
of cars in the yard will be done by the company’s own 
electric locomotive. 


Bo1Ler-Room EQUIPMENT. 


On either side of the central firing and coal-han- 
dling aisle of the boiler room is a row of boilers. Four 
boilers constitute the battery for a turbo unit; three 
of these suffice to supply its steam and the fourth is 
a reserve or emergency boiler. Each boiler is set in- 
dependently with liberal space on all sides. At pres- 
ent eight boilers are being installed, four on each side 
the firing aisle. 

The boilers are Babcock & Wilcox cross-drum 
water-tube boilers, each with 12,625 square feet of 
heating surface exclusive of the superheater. Each 
boiler is steel-incased with heat-insulating lining. It 
is designed for a working pressure of 250 pounds per 
square inch and 250 degrees Fahrenheit superheat and 
is rated for an evaporation of 100,000 pounds of water 
each hour. 

Westinghouse underfeed stokers with 16 retorts 
are provided for each boiler. Each is driven by a 
variable-speed direct-current motor. Forced draft is 
furnished by motor-driven Buffalo blowers. Above 
each boiler is a Sturtevant economizer with 8760 
square feet of heating surface. A motor-driven 
Sturtevant induced-draft fan and a by-pass around the 
economizer are also provided. For each four boilers 
there is a brick-lined steel stack. 

The boiler-feed pumps will be of the centrifugal 
type and half of them motor-driven while the other 
half are steam-turbine-driven. With the exception of 

a turbine-driven exciter set, these are practically the 
only steam-driven auxiliaries in the station, it being 
felt that better all-around results are obtained by use 
of motor-driven auxiliaries. 


TuURBINE-RooM EQUIPMENT. 


Each of the main generating units consists of a 
Curtis horizontal steam turbine direct-connected to a 
25,000-kilowatt, 13,200-volt, 60-cycle, three-phase 
generator. These units are being supplied by the 
General Electric Company. The units extend longi- 
tudinally along opposite sides of the turbine room with 
the low-pressure ends of the turbines of two units 
bridging a condenser well. The exhaust from each 
turbine extends straight down some 7o feet as a huge 
pipe and enters its surface condenser at the side. The 
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condensers are of H. R. Worthington vertical type 
and each has a total of 52,000 square feet cooling sur- 
face, with a rated capacity of condensing 330,000 
pounds of steam an hour. Each condenser well or pit 
contains the two condensers of a pair of main units 
and a complete set of Worthington auxiliaries for each 
condenser, comprising circulating, vacuum and con- 
densate pumps, all of centrifugal type and driven by 
individual induction motors. An electric elevator is 


installing the Economizers for Bollers 1, 2 and 4. 


being put in for conveniently reaching any level of the 
condenser well. 

Auxiliary te each main generator is a ventilating 
or cooling set equipped with the Spray Engineering 
Company's air washing and cooling apparatus. Each 
generator has its own direct-connected exciter rated at 
210 kilowatts, 250 volts. There is a special storage 
battery for emergency excitation of any generator field 
in case of failure of the direct-connected exciters. A 
third source for excitation current is provided in a 
steam-turbine-driven set with two direct-connected 
generators, one of 200 kilowatts, 250 volts, for the 
exciter bus, and the other of 200 kilowatts, 600 volts 
for emergency supply to the 600-volt direct-current 
bus that supplies the direct-current station auxiliaries, 
such as stoker drives, crane motors and electric loco- 
motive. Normally this set will be idle and the 600- 
volt direct-current supplied by two rotary converters 
of 750 kilowatts each connected on the alternating- 
current side through transformers to the station bus. 
These rotaries, as well as the special turbine set just 
referred to, will be on the turbine-room floor. 

All of the induction motors for either unit or mis- 
cellaneous station auxiliaries are supplied with 600- 
volt, three-phase current by means of Westinghouse 
three-phase, 1800- kilovolt - ampere, 13,200/600-volt 
transformers. Each main generator normally supplies 
one of these transformers for furnishing energy to its 
own auxiliaries and there is also a spare unit for sup- 
plying the 600-volt, three-phase station bus to which 
miscellaneous station motors are connected. 

Spanning the turbine room is a 110-ton four-motor 
traveling crane which has proved very useful in in- 
stalling the heavy machinery. During construction it 
has been supplied from the company’s lines. It will 
serve for lifting the heavy traveling and stationary in- 
take screens for special cleaning or repairs (which 
was one of the reasons for locating the intake well in 
the turbine room) as well as for general handling of 
machinery during future plant extensions. 
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OPERATING Room AND SwitcH House. 


At the west end of the turbine room is the oper- 
ating and office section of the station. The station 
operator's room, from which all major operations are 
remotely controlled, is located so as to overlook the 
entire turbine room. There are also offices for the 
chief engineer and load dispatcher, first-aid quarters, 
drafting room, sleeping room for certain operators 
and restaurant space. 

All of the switching and switchboard equipment in 
the operating room and switch house, as well as sev- 
eral unit and station-auxiliary panels, are being fur- 
nished by the Westinghouse Electric & Manufactur- 
ing Company. The main operating board is of the 
benchboard type and controls the main generators and 
the exciters, also the primaries of the unit-auxiliary 
and station-auxiliary transformers. Outgoing feeders 
are controlled from a vertical board with 14 two- 
circuit panels. Another vertical board with 14 panels 
carries the watt-hour meters and other instruments 
for the feeders. Other special panels are provided 
for automatic voltage regulators, curve-drawing in- 
struments, synchronizers, relays, etc. 

On the operating floor of the turbine room are 
three auxiliarv boards, each with five two-circuit pan- 
els for controlling the main circuits for the auxiliaries 
for the units and for general station service. Other 
special panels are also found in different parts of the 
station. In no case do any of the high-voltage cir- 
cuits come near any of these panels nor those of the 
operating room. 

The 13,200-volt generator circuits are car- 
ried up directly in special ducts to the switch- 
house floors over the turbine room where all the 
high-voltage switching is done in individual cells. 
The busbars and oil switches are isolated in brick and 
stone compartments. Triple-pole, single-throw, cell- 
mounting, solenoid-operated, oil circuit-breakers rated 
at 22,000 volts, 2000 amperes, are used for the main 
generator and bus-sectionalizing switches, and similar 
breakers of 22,000-volt, 600-ampere rating are used as 


Switch-House Floor, Show Bus and Switch Structures Belng 
Erected. 


switches for the 300-ampere feeders. Power-limiting 
reactance coils are introduced in the main buses: be- 
tween the generator units to prevent dangerous short- 
circuit currents from involving more than one unit, 
and similar reactance coils in the feeders prevent 
troubles from spreading. An auxiliary bus is provided 
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to permit inspection and repairs to the bus sections 
and oil switches without interrupting service. 


OUTGOING FEEDERS AND UNDERGROUND CONDUIT 
CONSTRUCTION. 


All of the outgoing feeders will be supplied at gen- 
erator voltage without transformation. They all leave 
the station in underground conduit lines of special 
construction near the plant and will supply the com- 
pany's several substations on the radial-feeder plan. 
At the alternating-current substations the voltage will 
be stepped down by 2000-kilowatt single-phase trans- 
formers from 13,000 to 4500 volts and distributed 
over the four-wire, three-phase distribution system 
now in service. At the two direct-current substations 
the voltage will be stepped down to suitable value and 
the energy passed through 60-cycle, interpole booster 
converters feeding the Edison 275-volt, three-wire 
direct-current system. Several Westinghouse convert- 
ers of this type and rated at 3500 kilowatts are now 
heing installed, together with Westinghouse switch- 
hoards therefor. The alternating-current substations 
have switchboards of General Electric manufacture. 

The feeder cables are lead-sheathed, paper-insul- 
ated, three-conductor cables with conductors of 400.- 
ooc circular-mil siz. These are said to be the largest 
13.200-volt cables ever made, having a diameter of 
3.25 inches. The cables are drawn into 4.5-inch Or- 
angehurg fiber duct for the most part. A total of 
ahout 674.000 duct-feet of underground construction 
will be installed, of which about three-fourths is fiber 
duct and one-fourth tile duct. The conduits are ar- 
ranged two ducts wide and two to five high to give 
maximum strength and low installation cost. About 
three inches of concrete separates the ducts and sur- 
rounds the entire conduit. 

Leaving the station there will be four conduit runs 
of ten ducts each. This district near the river is liable 
to be submerged at times of high flood, at which times 
the silt carried by the overflow would clog the man- 
holes and ducts. To prevent this, the low portions of 
the conduits are made water-tight by using double 
covers for the manholes, the inner one having a gasket 
and tight fitting seat. The conduits pass under a large 
number of railroad tracks and, particularly along 
Plum Street. run uphill for many blocks. These diff- 
culties, together with interferences from underground 
structures of other utilities. necessitated considerable 
specia! construction at marholes. These are in many 
cases of two-level type. the cables rising in the center 
of the manhole as much as 12.5 feet and leaving at the 
higher level. At vartous points in the conduits ther- 
mometers will be installed in pipes so that dangerous 
temperature rises due to very heavy loading of the 
cables can he readily detected. It is also proposed to 
use artificial cooling of the cables, if this is indicated 
as necessarv by the thermometer readings. Near the 
station the conduits pass through cinder fill, so it is 
intended to turn water over the conduit run, this find- 
ing its way down and around the conduit. At points 
higher up it is possible to introduce city water into the 
conduits at several points, this flowing down along the 
ducts and manholes toward the station, where it will 
drain into the river, thus effectively cooling the cables 
all along. 

These features are typical of the great forethought 
and detailed study given to every part of the design 
and construction of this large, new power station, 
which will represent a distinct achievement in central- 
station practice as regards reliability and economy of 
electric power production. 


January 26, 1918. 


145 


Effect of Fuel Order on Utilities 


Result of Five-Day Shutdown Has Marked Effect in Some 
Localities and Has Resulted in Considerable Saving in Coal 


ITH five-day industrial shutdown a thing of 
W the past, utilities are now better able to view 

with caimness what has transpired and re- 
view their losses in revenue and accomplishments in 
the wav of coal conserved. The situation is unique 
and its scope vast and far-reaching. Local conditions 
vary so widely that perspective is lost, the viewpoint 
easily becomes distorted and the true state of affairs 
hardly determinable. In fact, the situation cannot be 
considered as a whole, no more than could the order 
he 100 per cent efficient and equitable without modi- 
fving it for each locality according to the coal and 
congestion situations. Criticism there has naturally 
been by utility men, but it has been dignified and rea- 
sonable compared with the wild tirades vented by 
some who knew less of the real situation, and had less 
at stake. We are concerned with the consequences and 
not the causes, however, for the sydden mandate call- 
ing for cessation of industry throughout the East and 
Middle West. Nevertheless, the Middle West feels 
that it has been made to suffer for conditions in the 
East. It has sent cars and locomotives east and robbed 
itself; and these have only added to the congestion 
and paralysis of eastern terminals. 

The blizzards and snow storms are blamed for the 
latest failure of the roids; the mild spell for making 
advantageous a cessation of industry. It appears, 
however, as if industry would in any case have had to 
shut down sooner or later for lack of coal and other 
supplies, hence the federal ruling not onlv saved panic, 
loss and suffering, such as might reasonably have been 
expected, but turned to advantage a fortunate oppor- 
tunity. All are agreed that necessity made some sort 
of action compulsory. There is difference in opinion, 
however, as to whether the universal cessation order 
was the most effective method to employ. whether it 
was altogether wise, and whether the short notice 
served did not to large extent prevent the saving of 
fuel such as would have been possible by previous 
preparation. 

Coal has been saved, there is not a doubt of that, 
since coal not burned today. is coal available for to- 
morrow. But, the cost of saving coal by the utilities 
seems out of all proportion to the saving. Railroad 
congestion was, it is claimed, assuredly reduced. which 
is natural since some three and one-half working days 
became non-productive days, and thus terminals and 
tracks were reduced to some extent, making possible 
increased passage of coal. 


OBJECT OF THE FUEL-SAVING ORDER. 


While the object of the fuel-saving order was un- 
doubtedlv to conserve coal and increase the available 
supply, the basic purpose was to interrupt the flow of 
freight to the snow-bound overloaded railroads, and in 
this wav enable them to reduce their congested ter- 
minals and tracks occasioned largely by the blizzards. 
With existing conditions alleviated, fuel needed by the 
small domestic and industrial consumer as well as the 
large consumer, could be sent on its way. The imme- 
diate object of the law was to improve the fuel situa- 
tion, a situation in turn dependent upon the railroads. 

Expressed in measure of coal saving the shutdown 


appears to have accomplished comparatively little; in 
fact, a ridiculously small saving by the central-station 
companies. At the same time the saving was made at 
very large reduction of gross income. All plants are 
not alike, and a large decrease in output does not 
necessarily signify large saving of coal nor large de- 
crease of output corresponding loss of revenue. The 
condition under which utilities operate are radically 
different to those obtaining for industrial plants, and 
while the former used less coal, and used it less effi- 
ciently, the latter undoubtedly reduced their consump- 
tion considerably. 

Speaking of the effect of the shutdown upon coal 
saving, Samuel Insull, president of the Commonwealth 
Edison Company, and chairman of the Illinois State 
Council of Defense, says: 

“From my experience as president of the Common- 
wealth Edison Company, I think that the national 
shutdown has very greatly relieved the fuel situation. 
The difference in output of the Edison company be- 
tween Thursday last and Monday 1s between 35 and 
40 per cent. There is every reason to believe that if 


To Users of Edison Service 


We beg to inform our customers in all classes of industry 
and business covered by the Order of the Fuet Administrator 
of the United Statea, that M:. J. E. Williams, United States 
Fuel Administrator for Illinois, construes the Order both as 
relating to the five. consecutive days beginning at midnight 
on January 17, 1918, and to the ten consecutive Mondays 
beginning January 21, 1918, as applying to all Such customers 
to exactly. the same extent.as it would apply to them if cach 
operated his own power generating plant. 


As to the conduct of all businessea. and institutions other 
than manufacturing plants, it is Mr. Williams’ instructions 
to us that they may go'on as usual during the five (5) days 
above mentioned, excepting Monday, January 21st; but that 
on Monday, January 21st, and the nine (9) Mondays immedi- 
ately following, business shéuld be discontinued (excepting 
as etherwise specifically provided by the Order) to the same 
extent that it is on a most generally observed holiday, as, 
for instance, on Christmas Day.. In other words; businesses 
except to the extent exempted by. the Order should close on 
each of the ten (10) Mondays and fires should be banked to 
the same extent as would prevail on Christmas Day. 


On the ten Mondays mentioned in ing Order. the General 
Offices of this Company will be closed. 


Commonwealth Edison Company 


Notice Published In Chicago Newspapers Explaining the Fuel- 
Saving Order, as the Commonwealth Edison Understood it. 


it were possible to poll all of the establishments of the 
city using coal outside of domestic use it would be 
found a similar saving has been made in coal con- 
sumption. 

“From mv knowledge of things as chairman of the 
State Council of Defense, I believe that, although the 
acuteness of the situation hasn’t passed, yet on the 
whole Chicago is in reasonably goodscondition for fuel. 
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“The railroad companies are putting more coal on 
their sidetracks than they normally do at this time of 
year, and it is promptly distributed. 

“I believe that if the public will have a little pa- 
tience it will have good reason to thank Mr. Williams 
and the staff of the Federal Fuel Administration for 
carrying us through a great emergency. If we have 
no severe storms during the next week or two empty 
cars will be promptly returned to the mines and loaded 
and brought back to Chicago and the crisis will have 
been passed.” 


EFrrect oF SHUTDOWN Upon UTILITIES. 


An examination of a large number of reports from 
central stations shows wide variation in coal saving, 
also in reduction of output. Many factors enter, such 
as coal per kilowatt-hour, size of units and their efh- 
ciency, amount of coal used for banked fires; number 
of units kept available in readiness to serve; forms 
and relative proportion of different forms of load, and 
so forth. l 

In Detroit, with its 579,635 population, the reduc- 
tion of daily output is estimated at about 500,000 kilo- 
watt-hours, or 23 per cent, and the daily saving of 
coal in the neighborhood of 500 tons. 

In an eastern city of 700,000 people the output 
dropped 800,000 kilowatt-hours per day, saving thereby 
800 tons of coal, but at a loss of revenue of $10,000 
daily. In another eastern city with a population of 
450,000, the five-day loss in production amounted to 
1,047,000 kilowatt-hours, at a loss of revenue of $21,- 
ooo, but with a saving of 1500 tons of coal. One 
company estimates that for every ton of coal saved it 
lost $14, not including overhead charges. 

Central stations are diffident to express the cost of 
the shutdown to them on account of reduced gross 
revenue. Some feel estimates would vary too widely 
to be of use; others do not care to tell. There is a 
universal feeling, however, that the shutdown came 
as a national service, and do not care to discuss income 
under such circumstances. In other words, the order 
was drastic, because conditions were desperate with 
others than themselves. And the country is at war. 


Errect oF Utitiry SHUTDOWN Upon ToTAL COAL 
SAVING. 


It is difficult if not impossible to determine what 
extent the reduced output of the central-station com- 
panies added to the total coal conserved. However, 
the following results apply to Chicago, and may apply 
to other cities with the exception perhaps that Chi- 
cago’s utility supplies, if anything, more than the ordi- 
nary amount of industrial power. The daily coal con- 
sumption in Chicago during this season varies between 
112,000 and 125,000 tons. It is estimated that the en- 
tire five-day period altogether saved between 200,000 
and 225,000 tons that would have been used for power 
and heat. Of this amount, 3200 tons represents that 
saved by the Commonwealth Edison with its gen- 
erating capacity of 400,000 kilowatts used exclusively 
for light, power and electrically made heat. 

Chicago is credited with a population of about 
2,400,000, but even so the saving of coal seems enor- 
mous. Equally, the saving obtained by the Common- 
wealth Edison Company appears almost ridiculous, 
but to obtain even this reduction, the utility had to 
forego between 35 and 4o per cent of its output for 
the five-day period. It is not known what proportion 
of the total energy in Chicago is furnished by the 
Commonwealth Edison Company. It is known, how- 
ever, that half of the utility’s output is generated by 
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units of 20,000 kilowatts and higher, many of these 
units operating at 70 per cent load-factor having a 
coal consumption of 1.95 pounds of coal per kilowatt- 
hour; and that the overall coal consumption for the 
system is in the neighborhood of 2.75. In contrast to 
this must be considered the hordes of industrial plants, 
operating 8 and possibly 12 hours a day at a coal rate 
of anywhere from two to four times that of the utility. 


THE SPIRIT OF THE CENTRAL-STATION INDUSTRY. 


Notwithstanding financial loss incident to the shut- 
down, though sufficient coal or more than six weeks’ 
operation was available in some instances, the util- 
ities have taken the measure in laudable spirit, feeling 
they were public utilities first and private corpora- 
tions second. Perhaps the general spirit of the cen- 
tral-station industry cannot be better stated than in 
the words of a small middle west central station which 
had ample coal and so situated that tracks were com- 
paratively free from congestion. This company did 
its bit, for it saved 500 tons of coal in five days and 
lost $10,0co of revenue by so doing. It says, “We 
believe that the administration has definite plans as to 
what might be accomplished when the order was 
issued, a matter on which the public in general had 
little or no information and was likely to take snap 
judgment. If the carrying out of the order relieves 
the freight situation and removes the embargoes ex- 
isting for some time, much good will, no doubt, be 
accomplished. We firmly believe that the nation 
should back up the administration more now than ever 
before, and as far as this company is concerned, we 
intend to do our bit in carrying out any orders that 
the Government may see fit to issue.” 

There is no doubt the fuel-saving order was dras- 
tic. But conditions in the East were desperate, and 
East and Middle West are one in war time. The 
utilities have suffered heavily by the fuel-saving order, 
as also with high costs of fuel, material, labor, taxes, 
and so forth. But the spirit of the industry is un- 
shaken. “Stand by the President” is the keynote of 
opinions and creeds of the many utilities asked for 
their opinions and accomplishments of the fuel-saving 
regulation. 


Electrical Engineering Societies Hold Joint 
Meeting.— Pittsburgh sections of the Association of 
Iron and Steel Electrical Engineers and American 
Institute of Electrical Engineers met in joint session 
at Hotel Chatam, Pittsburgh, Pa., on the evening of 
January 19, 1918. Dinner, served at 6:30 p. m., was 
followed by papers, discussion, entertainment and mu- 
sic. B. W. Gibson and B. A. Cornwell of the Ohio 
works of Carnegie Steel Company, Youngstown, pre- 
sented for the A. I. & S. E. E. a paper on the Gen- 
eration, Distribution and Consumption of Power; and 
Methods of Power-Factor Correction were discussed 
by R. A. McCarty, power engineer of Westinghouse 
Electric & Manufacturing Company, on behalf of 
the A. I. E. E. The Philadelphia Section of the Asso- 
ciation of Iron and Steel Electrical Engineers will 
meet in Philadelphia February 2; the paper for that 
occasion will be presented by H. G. Steele, of Pitts- 
burgh Transformer Company, who will discuss Mill 
Type Transformers. The Cleveland Section of A. I. 
& S. E. E. will meet in that city January 26, subject 
to be announced. Pittsburgh meeting of the organ- 
ization will be held February 16, at Chatham Hotel, 
that city; at this meeting the subject of A. C. and 
D. C. Skips will be discussed in a paper by Mr. Lind- 
quist of the Otis Elevator Company, 
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A Typical Motor-Driven Ice Plant 


Peoples Fuel & Supply Company's Ice Plant Is Typical 
of Electrically Driven Plant with Central-Station Supply 


Fuel & Supply Company, Chicago, is typical of 

the class of electrically operated raw-water ice 
plant which is springing up all over the country, but 
perhaps especially round Chicago where the local util- 
ity has done so much to encourage and develop the 
form of load constituted by refrigerating and ice- 
making plants. The Peoples Fuel & Supply Company, 
as its name implies, does a general business in supplies 
and materials, but more especially in coal, wood and 
ice. Until last summer the ice business consisted en- 
tirely of marketing natural ice, but the handling of 
natural ice has been almost abandoned since a plant 
for making artificial ice came into being. 

The ice plant is essentially modern, it was only con- 
structed last summer. It is compact and such that lost 
motion and heat losses are reduced to a minimum. It 
has been laid out to accomplish a definite purpose 
based upon a thorough knowledge of the seasons, the 
demand and possibilities of increasing the market. 
The proximity of the ice and coal plants tends to re- 
duce labor costs and makes deliveries economical, since 
most of the force handles both coal and ice. The ice 
peak is one that comes chiefly between the late spring 
and late autumn, whereas the demand for coal is 
steadier the year round with its peak occurring during 
the cold months. The two peaks coming thus at dif- 


Tr electrically operated ice plant of the Peoples 


ferent times of the year make the combination ice and 
coal business very economical as to labor, wagons, 
Both coal and ice plants are 


laborers, stables, etc. 


—— a S 


View Showing Switchboard, Compressors, By-Pass Valve and 


situated beside the tracks of the Grand Trunk Rail- 
road, the location having been chosen with regard to 
coal delivery and the previous business of natural ice. 
However, the location is at the center of gravity, as 
it were, of the market for ice, a fact permitting of ef- 
ficient and economical delivery, and to obtain which 
the electrically operated ice plant is so often advocated 
in place of the coal-burning plant with its noise, coal 
and ash traffic and smoke. 


TRANSFORMER VAULT, METERING AND CONTROL 
APPARATUS. 


Energy is purchased from the Commonwealth 
Edison Company under contract for what is known as 
off-peak, transformed energy under the ice schedule. 
Energy is delivered to the utility’s transformer vault 
over underground paper-insulated cables at 12,000 
volts three-phase. The transformer vault is the prop- 
erty of the utility, is a fireproof structure of concrete 
and brick, equipped with iron doors and ventilators. 
Access to this can be had only through the employees 
of the utility. Trouble in the vault or cessation of 
power is reported to the Commonwealth Edison Com- 
pany’s load dispatcher who sends a man to investigate. 

The incoming 12,000 volts is stepped down to 220 
volts by three 150-kilowatt Pittsburgh oil-immersed 
transformers of the core type. These transformers 
are protected by 12,000-volt oil switches, controlled by 
a manually operated handle in the compressor room 
and also by automatic overload relays. A bell-ringing 
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alarm is installed by which the ice-plant operator is in- 
formed of trouble in the vault in the form of inter- 
rupted energy. Trouble in the ice plant is taken care 
of by fuses in the individual motor circuits, as experi- 
= ence has shown elsewhere that it is advisable to restrict 
the cessation of power supply to as limited sphere as 
possible. In this way trouble to one compressor is not 


Exterior of ice Plant, Showing Cooling Tower. 


communicated to the other, and the plant is able to 
continue operating at fifty per cent normal. 

Energy is purchased transformed, hence is metered 
on the 220-volt side of the transformers. Immediately 
outside the transformer vault, and on the floor of the 
engine or compressor room are the switchboards. One 
of these is the main switchboard and is the property of 
and was installed by the Commonwealth Edison Com- 
pany. Upon this board are mounted the main 220-volt 
three-phase knife switch, the overload 12,000-volt re- 
lay, the integrating or recording watt-hour meter, 
printometer for recording half-hourly energy con- 
sumption, and a bell-ringing alarm to indicate cessa- 
tion of voltage in the transformer vault. 

To the left of the main control board is another 
board made by Henry Newgard, Chicago, known as the 
auxiliaries board. Upon this board are the switches 
and fuses for protecting all the auxiliaries of the ice 
plant, as well as the plant and office lights. All energy 
is metered, however, through one polyphase meter, 
under which circumstance free lamp renewals are not 
given by the utility. The auxiliaries board carries 
control for two pumps, two blowers and agitators, all 
three-phase, and various lighting circuits, with fuses 
mounted on rear and front. 

The cycle of performance is a continuous one in 
what should be a closed system. The ammonia is com- 
pressed in the compressor to a gas, thence is passed 
under pressure to a condenser where the gas, due to its 
pressure and the cooling medium, changes from gas 
to liquid, whence it passes to a reservoir or receiver. 
From the receiver it is then fed to the expanding coils 
where it changes from liquid to gas, and in so doing 
absorbs heat. It then passes back to the compressor 
for use again in the same cycle. 


MAIN ENGINE OR COMPRESSOR Room. 


The main or compressor room contains the motor- 
driven compressors, the auxiliaries and water-treating 
apparatus: also the control panels for incoming and 
auxiliary supply, metering and starting apparatus. 

There are two electrically driven Triumph double- 
acting compressors of 15-inch bore and 30-inch stroke, 
with capacity of 50 tons of ice or 100 tons of refriger- 
ation each per 24 hours. Each compressor 1s equipped 
with a by-pass or division valve, which acts as an un- 
loader for starting purposes by allowing the ammonia 
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to pass back and forth between chambers of the com- 
pressor during starting, and in this way reducing time, 
current and power required for starting. The arrange- 
ment of the by-pass of unit No. 1 can be seen in the 
foreground of Fig. 1. Each compressor is belted to a 
paper pulley on a 150-horsepower three-phase induc- 
tion motor by a two-ply 24-inch leather belt furnished 
hy the Chicago Belting Company. The two motors 
driving the two compressors are standard Triumph 
220-volt induction motors of the wound-rotor or vari- 
able-resistance-secondary type, operating at 495 revo- 
lutions per minute at full load. A motor panel is 
mounted close to each of these motors, upon which is 
mounted the main three-pole knife switch and along- 
side of which is the starting apparatus. This latter 
consists of Cutler-Hammer three-phase 220-volt 
starter, comprising six starting points of secondary 
resistance, circuit-breakers with low-voltage and over- 
load release. Each motor is mounted upon a rack to 
permit easy and quick variation of distance between 
pulley centers, as a spare pulley of smaller diameter 
than that usually employed is kept on hand to permit 
changing the pulley ratios when seasonal changes 
make it desirable to operate one unit below normal 
full-load rating. By doing this higher over-all econ- 
omy is obtained at light loads by improved load-factor 
and continuous operation, adding immensely to the 
flexibility of the plant as well as its over-all efficiency. 

In the compressor room most of the auxiliaries 
will be found. All are started by autotransformer or 
autostarter except the one-horsepower coring motor 
used for operating the coring pump for removing the 
dirt and sediment from the center of the ice cake 
which is started directly from line. 

The auxiliaries consist of one 10-horsepower Tri- 
umph three-phase squirrel-cage motor direct-connected 
to a centrifugal pump supplied by the Advance Pump 
& Compressor Company, of Battle Creek, used for 
pumping the cooling water through the cooling sprays. 
This pump operates at 1140 revolutions per minute 
and has a capacity of 500 gallons per minute, against 
a 35-foot head to the spravs on the roof above. The 
cooling sprays consists of 13 nozzles, and were fur- 
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Curve Showing Plant Performance During Summer Month 


nished by the Spray Engineering Company. A 71- 
horsepower induction motor is used to throw the water 
from the spray pans to the condenser. 

Two Connersville blowers are installed for agitat- 
ing the air in the air system, one as a spare. These 
blowers are belt-driven by 15-horsepower Triumph in- 
duction motors of the squirrel-cage type with pulley 
ratios of 10 to 24. The full-load-speed of these mo- 
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tors is 1150 revolutions per minute whilst the blowers 
give 2.1 cubic feet of air per revolution. 

The propellers for circulating the brine, of which 
there are two, are of 10-horsepower each. The pump 
for removing the core water from the ice during the 
process of making is driven by a belted one-horse- 
power squirrel-cage induction motor. 


TANK AND STORAGE Room. 


The tank room contains two tanks, one for each 
50-ton ice-making machme. Each tank holds 660 cans, 
and as each can is the equivalent of 400 pounds of 
ice, the total tank-room capacity is 1320 cakes of ice 
or about 264 tons of ice. The purity of ice is largely 
dependent upon the slowness with which it is made. 
The time varies between 46 and 52 hours per can, ac- 
cording to climatic conditions, which is about equiva- 
lent to 100 tons of ice per diem. 

The tank room contains two traveling cranes, one 
for each tank, for carrying the cans from their posi- 
tion in the brine tank to the warming pond or dip 
where the ice is removed and sent to the store room. 
These traveling cranes were furnished by the Triumph 
company and are each equipped with two-horsepower 
three-phase induction motor of the squirrel-cage type. 
Each crane carries a Sprague '%-ton motor-driven 
hoist for picking up and lowering the cans which the 
traveling cranes transport. These hoists are each 
equipped with a 114-horsepower Sprague motor. 

The Peoples Fuel & Supply Company’s plant has 
what might be called three storage rooms. The first 
of these is situated directly out of the tank room. It 
is a storage room but also an intermediate room 
through which all ice must pass from the tank room or 
storage rooms to the platform for delivery to the ice 
wagons. This room measures 43 by 8o feet and is 
12 feet in height. All ice going to the delivery plat- 
form must pass through this room. Adjoining this 
storage room, which is really an intermediate room, 
and connected to it by a single outlet sufficient to allow 
a cake of ice to pass, is a second storage room or rather 
two rooms, the one leading to the other. These two 


View Showing General Layout of Tank Room Looking Toward 
Storage Room. 


rooms are the storage rooms proper and are each 34 
by 23 feet and 26 feet in height. The outlet from the 
intermediate storage room terminates in a hoist oper- 
ated by a three-horsepower G. E. squirrel-cage induc- 
tion motor. This hoist is used to take the ice to or 
from the higher tiers when the storage rooms are -be- 
ing filled or emptied. Ice in the two larger rooms may 
be packed to a height of some 20 feet. The ice in the 
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intermediate room is never stacked, as this room is 
used for temporary storage only and for short periods. 

In any compression plant employing ammonia there 
is always likelihood of a leak or break occurring in the 
ammonia circuit. Ammonia fumes are of quick action 
in endangering human life, and should a break occur 
in the piping there is usually little time to make a 
get-away, and it is usually impossible to reach the con- 


Interior of Intermediate Storage Room. 


trol apparatus to shut the plant down. However, a 
complete shutdown is not always necessary. In the 
present instance a safety feature at once inexpensive 
and effective is employed. Instead of controlling the 
electrical supply, that is the motor-driven units, the 
ammonia supply is controlled. Strings to which 
handles are fastened are installed in various places in- 
side and within reach of the outside of the building by 
which the supply or circulation of ammonia may be 
shut off without entering the building, and without 
shutting down the compressors by operating the safety 
check valve. 
OPERATION. 


The ice plant of the Peoples Fuel & Supply Com- 
pany is typical of the electrically operated ice plant 
situated in the midst of its market. The plant was 
started up about the middle of last summer, but is 
now closed down under Federal ruling as to conserva- 
tion of fuel. Normally, however, the concern makes 
ice for a number of local butchers, saloons and mer- 
chants, many under contract for the entire year, whilst 
caring for the seasonal demands of the domestic con- 
sumers that are small individually but assume large 
proportions in the aggregate during the hot summer 
spells. Notwithstanding the fact that the plant only 
started operation last summer it will be seen from the 
accompanying data that performance has already been 


Kilowatt-hours Tons of 

Month. Consumption. Ice Made. 
May aioa teaeescuneiakentee Reese oad S00: 8 3 «°° anata 
TUS E Lea Ore eR eae OOS hee 79,600 1,472.4 
PIY ices haa a a te EE 150,800 2,396.0 
ADEPT. oaae anaa aa aa 5 EIEEEI EAE eu 173,000 3,382.0 
SEMET er oar eire Rohe SA Heke ews 112,000 2,372.0 
OCtOHRR rerepa ech ueaew teeta oe E TA 49,000 1,034.0 
POMETIOED “ada areae ka Oo Rad ta a ware 11,400 292.0 
TIBCEMAOE. e eeann chile sche dt dee ees 9,800 170.0 


gotten down to an economical basis. The value of 
such a load to the utility is also apparent, especially 
since the heaviest load is at a time when the peak load 
period of the winter is absent. During normal opera- 
tion the plant requires the services of one engineer and 
two laborers per shift of eight hours and harvests 100 
tons of ice per twenty-four hours. The plant was de- 
signed and installed by the Triumph Ice Machine Com- 
pany, Cincinnati, Ohio. i ; 
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Some Commercial Aspects of Hydro- 
electric Development 


Statement of Present Conditions—A Comparison of Steam-Electric and 
Hydroelectric Plants—Laws Necessary to Encourage Development 


e By CALVERT TOWNLEY 


HE introduction of electricity as a means for 
l transmitting power over considerable distances 
and its subsequent rapid development completely 
has changed the status of hydraulic power. Pre- 
viously such power could only be used near falling 
water. Now it is commercially available in convenient 
form within a radius, in some instances, up to 200 
miles, a fact that has made it possible to utilize water 
powers even when located in remote and inaccessible 
places. Indeed, today practically all hydraulic power 
developments of any magnitude are hydroelectric. 
Along with improvements in the art of electrical trans- 
mission have come equally rapid developments in the 
application of electricity. Electric light has become 
almost the universal illuminant. Electric motors 
largely drive our factories and propel all our street 
cars. Thev have made substantial progress in re- 
placing steam locomotives on some large railroads, 
while the manufacture of nitrogenous products for 
explosives and fertilizers, and of such products as 
abrasives and aluminum, depends for its commercial 
success on electrochemistry. In an endeavor to sup- 
ply the demand for electric current thus created, large 
central generating stations have been established in or 
near all large centers of population. 


STATUS OF DEVELOPMENT. 


In the light of the foregoing, it might seem rea- 
sonable to suppose that a large proportion of the mod- 
ern demand for electric current would be supplied 
from the energy in falling water. Such however, is 
not the case. Accurate statistics are difficult to obtain, 
but some approximate totals may prove illuminating. 
It has heen estimated by a careful engineer that in 
1911 there were over 26,000,000 horsepower in steam- 
engine capacity in use (including railroad locomo- 
tives), in the United States. The aggregate water 
horsepower developed and undeveloped has been com- 
puted as around 60,000,000. Of this latter the U. S. 
Census of 1912 gives 4,870,000 as developed. and in 
a report of January 1916, the Secretary of Agricul- 
ture estimates this total to have been increased to 
6,500,000. Making liberal allowances for correction 
in these several figures, it seems probable that there 
are ir service from four to five times as many steam 
as water horsepower and that there are still undevel- 
oped water horsepower equal to at least twice that of 
all the steam capacity in service. Some of the unde- 
veloped power sites are too remote from any market 
to be now utilized, and an uncertain number are not 
commercial prospects: but even so it 1s clear that the 
possibilities of additional development are very great. 


COMPARISONS OF STEAM AND HYDROELECTRIC PLANTS. 


There are two fundamental causes which have 
militated against the substitution of hydroelectric for 
steam-electric power. One is economic and perma- 
nent; the other is statutory and therefore subject to 


modification. Both reasons apply to some powers, but 
neither, fortunately, to all. The economic and perma- 
nent reason 1s high cost of development due to natural 
conditions. Electric power generated by falling water 
is inferior to that generated by steam in every par- 
ticular except cost and, therefore, water-driven serv- 
ice must be cheaper than steam driven in order to 
justify its existence. The price for service depends 
primarily on cost, and cost divides itself naturally into 
two main items, namely, operation (including main- 
tenance) and fixed charges. As a hydroelectric plant 
consumes no fuel, its operating cost is less than that 
of an equivalent steam-driven plant. On the other 
hand, a steam plant costs usually only from one-fifth 
to one-half as much per unit of capacity as a hydro- 
electric plant, so that the latter must carry very much 
heavier fixed charges. This disability of water service 
is usually even greater than the ratio of the costs of 
two equivalent complete developments. A power en- 
terprise seldom comes into being with a market for 
its entire ultimate output. Therefore. when steam is 
to be the motive power, only such capacity is installed 
as initial demands require and the cost per unit is 
fairly proportional to that of the ultimate develop- 
ment. In a water development, on the contrary, a 
large part of the cost is for riparian rights, for the 
dam, impounding reservoir, flume, forebay, etc., and 
for the transmission right-of-way, lines, etc., which 
must be at the start, largely provided and constructed 
for the complete installation. The obvious result is a 
greater fixed charge per unit of capacity and a higher 
cost per horsepower delivered for sale. 

In forecasting the commercial prospects of a power 
enterprise, the possible market must be studied and, 
of course, a sale price for power decided upon. As 
this price is controlled by the cost of similar service 
from other sources, usually from steam, and as it must 
be attractive from the start, the additional burden of 
fixed charges on the initial part of a hydroelectric 
installation frequently forces the sale of its power 
below cost. The projectors of the enterprise then 
must relv for success on a sufficient subsequent in- 
crease in their markets. The possibility of an incor- 
rect forecast of the extent of such increase and of the 
time when it may come imposes a serious business 
hazard against water and in favor of steam. 


EFFICIENCY OF STEAM PLANTS Has IMPROVED. 


It has been frequently pointed out that as the na- 
tion’s coal supply is depleted, the cost of coal must 
rise, thus increasing the cost of steam-electric power 
as a competitor and raising the market value of hydro- 
electric power accordingly. The rising price of coal 
is a matter of record, but it is not so generally known 
that the improved efficiency of steam-producing ma- 
chinery (boilers, engines, generators and auxiliaries) 
has more than kept pace, so that the net cost of pro- 
ducing electric power from coal has steadily. declined. 
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As applied to the pre-war period, it may be stated that 
over a period of ten years the cost of coal has risen 
on an average I per cent per year, while the cost of 
electric power produced from coal has fallen on an 
average 214 per cent per year. In addition to these 
facts—still referring to pre-war conditions—the cost 
of steam-electric generating equipment has been greatly 
reduced. This fact is due partly to the introduction 
and subsequent improvement of the steam turbine, 
and in part to the great increase in the size of the 
units now available. There is nothing to indicate that 
the limit of improvement in the design of steam prime 
movers has been reached or is even in sight. It is, 
therefore, a reasonable assumption that further ad- 
vances in the art will continue to occur and to cut 
down both the fixed charges and the operating cost of 
steam power as a competitor of water. The largest 
modern steam turbine has now some twelve times the 
capacity which the largest reciprocating engine had 
15 years ago. Stated another way, the cost of a steam- 
electric plant per unit of capacity just before the war 
was about one-third what it was 15 years previous, 
while the energy it produces per pound of coal has 
increased 50 per cent. 

In addition to the development of steam prime 
movers, the Diesel or the internal-combustion engine 
is now coming largely into use as a further competitor 
of water power where fuel oil is available, as in the 
southwestern district of the United States. The eff- 
ciency of these engines is considerably higher than 
that of the small size steam turbine and reciprocating 
engine. There has not been a like improvement in the 
efficiency nor a comparable reduction in cost of the 
small reciprocating steam unit and a natural result has 
been expansion of the central stations. 


WATER Power Not ALways CHEAPER. 


As bearing on the water-power situation, obviously 
many sites which 15 years ago might have been devel- 
oped to sell energy in successful competition with 
steam at its then cost could not now be so developed, 
and in consequence their development is no longer 
commercially possible. The cost of producing power 
from either water or steam is a function of load. Fixed 
charges remain practically unchanged in both instances 
where the output in energy be large or small, but with 
a steam plant increased output means increased fuel 
consumption, while a water plant operates either with 
or without load with but little variation in expense. 

To illustrate by a concrete example representing 
not unusual conditions, suppose we assume a steam 
plant using two pounds of coal per kilowatt-hour at 
a price of $3 per short ton and having a plant or out- 
put factor of 35 per cent—that is to say, an output 
equal to 35 per cént of its theoretical output if every 
unit were loaded to capacity 24 hours each day of the 
year. Under these assumptions the cost of fuel per 
unit of installed capacity per year would be $11.50 and 
if the other operating and maintenance charges be as- 
sumed to fairly offset those of a water installation of 
equivalent size, $11.50 represents the additional fixed 
charges which the hydroelectric plant could carry and 
produce power at an equal cost. If the fixed charges 
(interest, taxes. insurance and amortization) total 
1114 per cent, therefore, the hydroelectric investment 
per kilowatt of capacity could exceed that of steam 
by $100. This is not an abnormal excess. Many 
hydroelectric developments exceed the cost of equiva- 
lent steam-driven systems by much greater amounts 

in which cases they become commercial prospects only 
if either coal be more expensive per unit of output, or 
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the plant-factor be higher, or some other operating or 
maintenance condition be more favorable. Further, 
as has been previously stated, hydroelectric power is 
inferior to steam-electric power. The reasons are ele- 
mentary. Stream flow is subject to seasonal varia-` 
tion, and therefore to complete or partial interruption 
by drought in summer and by ice in winter. Floods 
are a menace. Long transmission lines may break 
from wind or sleet or the service be disarranged by 
lightning. The losses on such lines vary with load and 


are frequently responsible for annoying pressure varia- 


tions. On account of these and other reasons, hydro- 
electric power cannot prevail against steam competi- 
tion at the same or a slightly lower price. It must be 
inaterially lower. 


CAREFUL INVESTIGATIONS NECESSARY. 


We do not mean to imply that water power may 
not be a commercially practicable competitor of steam. 
Many successful hydroelectric installations give sub- 
stantial proof to the contrary. We do wish most em- 
phatically to combat, however, the widely held but 
mistaken view that any water-driven plant will pro- 
duce power at lower cost than steam can and that the 
margin is so large investors generally are eagerly seek- 
ing a chance to put money into hydroelectric projects. 

The most careful investigation, frequently demand- 
ing substantial expenditure and the keenest scrutiny 
by experts, is needed to discriminate between worthy 
and commercially impractical projects, and the differ- 
ence is often so small that the imposition of even what 
seem to be minor burdens is sufficient to turn the 
scale in favor of steam and entirely prevent what 
might otherwise be a desirable hydroelectric develop- 
ment. 

INADFOUATE LAWS RETARD DEVELOPMENT. 


The second condition which vitally affects develop- 
ment is statutory. After 10 years or more of discus- 
sion it has come to be generally agreed that our Fed- 
eral laws discourage the development of a large pro- 
portion of the nation’s water powers and remedial 
legislation has been considered at every session of 
Congress for many years. The legal obstacles are 
quite distinct and separate from the economic facts 
described and are in addition thereto. 

Of the estimated 65,000,000 undeveloped water 
horsepower in the entire country, approximately 
40,00C,000 is located within the boundaries of the 13 
so-called western water-power states. In these same 
states the Federal Government still retains as pro- 
prietor 760,000,000 acres, or over two-thirds of the 
aggregate acreage of all these states taken together. 
In order to develop power in that section it is there- 
fore nearly always necessary to use some part of this 
public domain, if not for the dam site itself, at least 
for flowage, for transmission right-of-way or for 
some other purpose. Existing law forbids such use 
except under permit issued by the Secretary of the 
Interior and revocable without cause, at any time, by 
himself or his successor in office. It was once be- 
lieved that revocation would only follow gross abuse 
well established by evidence, but the drastic action of 
a one-time secretary of the interior some years since 
to the contrary, disabused investors of this confidence 
and demonstrated by a sad object lesson the insecure 
tenure afforded by existing law. 

As funds for hvdroelectric development must come 
from private sources, the unstable tenure imposed by 
this condition has constituted so great a hazard of loss 
that the private investor has been loath to assume it. 
The unfortunate—almost .disastrous—result (has; been 
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practical stagnation in water-power development for 
many years. 


Provisions NEEDED IN NEw Law. 


Many available power sites not in the western 
states, or not on the public domain, are on navigable 
streams. For each such project a special act of Con- 
gress is necessary. The difficulty of obtaining suit- 
able rights by this means has been found so very 
great as largely to discourage, even if not entirely to 
prevent the developments affected. The several reme- 
dial laws recently considered by Congress recognize 
the essential facts and agree that the remedy is a new 
law containing the following provisions, namely: An 
indeterminate permit irrevocable during 50 years ex- 
cept for cause judicially determined, and continuing 
thereafter unless and until the Federal Government 
either renews its permit on mutually agreeable terms 
or for itself or through a new permittee takes over 
at its fair value the hydraulic works and certain other 
parts of the development. The various proposed laws 
differ as to what parts of the development may be 
taken; as to whether or not rentals shall be paid and 
their basis, and in many other particulars. 

A hydroelectric enterprise being once successfully 
established, it 1s alike to the interest of the owners, of 
the Government and of the public that it should con- 
tinue indefinitely without interruption. There is no 
economic reason to be served by a cessation and the 
only reasons for providing a legal means of recaptur- 
ing the installations and the water rights are, first. to 
preserve an additional measure of government control 
against possible abuse by the permittee, and, second, 
against a remote contingency which might make it 
desirable that the Government would want to use the 
power for some other purpose. 


Lonac-TERM PERMITS NECESSARY. 


A successful power enterprise at the end of 50 
years will have multiplied the capacity of its initial 
installation many times, variously estimated at from 
five to twenty. In doing so, it is almost certain that 
not only will the entire power available at the original 
site be fully developed, but other powers as well, 
which latter may or may not be dependent upon gov- 
ernment permits. Still further, in nearly all cases 
steam plants as well as water plants are necessary. 
These steam plants are necessary to supplement hydro- 
electric power at periods of low water and in case of 
interruption, as well as in some instances, to provide 
increased capacitv. In fact, modern practice is rap- 
idly approaching that of providing steam capacity 
equal to 100 per cent of hydroelectric for the pur- 
poses stated. In anv event, the growth of the enter- 
prise over a term of vears will be continuous and 
progressive. There will never come a time when it 
may be said to have been completed and subject to no 
further expansion. This continuing growth makes 
burdensome and usually abortive any attempt to amor- 
tize the investment, while the investment in other 
water power or in steam plants, or both, intercon- 
nected with and generally dependent for their eco- 
nomic operation on the original development, renders 
the right to recapture that development only very 
onerous and one which constitutes a serious impedi- 
ment to the free and full development of an enter- 
prise which is otherwise most desirable from all stand- 
points. 

With respect to power sites on the public domain 
and on navigable streams, the Government is in the 
position of seeking to have its resources developed 
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without assuming any business hazard and without 
contributing either capital or credit. It would be un- 
fortunate, in the light of past experience, if any new 
laws which may be enacted should put the Govern- 
ment in the position of bargaining with capital and 
of offering just sufficient incentive not to induce cap- 
ital to undertake the developments desired, thereby, 
while apparently providing a remedy, in reality insur- 
ing a continuance of the present undesirable condi- 
tion. 

Hydroelectric enterprises must compete with the 
demands of other industries for capital. Experience 
has shown that even without the imposition of addi- 
tional financial burdens many of them are not suff- 
ciently attractive to secure development and as the 
attractive prospects grade by imperceptible degrees 
into the unattractive ones, it is perhaps self-evident 
that every additional burden, however small, transfers 
a percentage of such projects from commercial into 
uncommiercial prospects. 


THe War’s LEsson. 


The benehts afforded the communities served by 
cheap power, and to the nation by the conservation 
of coal resulting from the substitution of a self- 
renewing for a non-renewable natural resource are 
far more valuable than is the exact solution of the 
question of restricting the returns to capital to their 
irreducible minimum. The present emergency due to 
the progress of the war has forcibly illustrated the 
importance of having developed the greatest possible 
number of water powers as a source of industrial 
power supply. As it consumes no fuel, the substitu- 
tion of water for steam power would release to other 
uses all the extensive railroad and water facilities now 
engaged in transporting coal. It would similarly re- 
lease a corresponding volume of labor now occupied 
in mining this coal and in operating such transporta- 
tion agencies as well and the boiler-room forces of the 
steam-power plants themselves. 

[The forcgoing is taken from a report submitted 
to a special committee of the United States Chamber 
of Commerce on behalf of the Engineering Council.] 


Photometry and Photometric Development Ex- 
plained.—At the meeting of the Chicago Section of 
the Illuminating Engineering Society held in Chicago 
on January 17, W. A. Durgin gave an illustrated lec- 
ture on “Balancing the Light Ream.” With the aid 
of ingeniously constructed special apparatus he demon- 
strated the principles of photometry. Special empha- 
sis was laid on the inability of the eve to judge bright- 
ness values with any accuracy and of the relatively 
very low order of precision of all photometric meas- 
urements. The construction and use of various types 
of photometers was explained and the details were 
shown of the Sharp-Millar and Macbeth portable 
photometers, the foot-candle meter and the new rela- 
tive-brightness meter or comparator which is now be- 
ing developed by Mr. Durgin. In the discussion which 
followed the lecture, E. H. Freeman, J. R. Cravath 
and A. L. Arenberg called attention to numerous pre- 
cautions that must be taken to enhance the accuracy 
of light measurements. Mr. Durgin admitted that 
most stich work is comparatively rough, but usually 
answers all purposes if it shows the order of the in- 
tensity or brightness. After all. too much stress has 
been laid on the comparative efficiencies of competi- 
tive lighting equipments and not enough on their rug- 
gedness, maintenance, ease of cleaning and other im- 
portant operating features. 
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Weather and Economic Conditions Co- 
Operating to Boost Artificial Ice 


T seems as if nature is co-operating with the eco- 
] nomic conditions throughout the northern part of 

the country in boosting the artificial ice at the ex- 
pense of natural ice. Natural ice there is a-plenty, 
Lut it is largely un-get-at-able. The intense cold of 
the last few weeks, the universal and abnormal snow- 
fall and blizzards instead of making ice plentiful for 
harvesting have had the opposite effect. The ice is 
(rere hut it cannot be harvested. In many places it 
is so thick that ice cutters are unable to cut it, nor 
men to handle it. Deep snow has covered not only 
the ice but everything around it, and persists in doing 
so as often as cutting space and roadways are cleared. 
The cold has been so intense that the old-time way of 
sending ice to the store house, namely, by water chan- 
nel, is now impracticable. The result is that the diff- 
culties of cutting natural ice in these northern climes 
have increased many fold, whilst the labor for har- 
vesting it is scarce and to large extent unprocurable. 

The season when natural ice should be harvested 
1s already well spent, with comparatively little ice cut 
and poor prospects of improvement in the near future. 
From all indications the season’s harvest of natural 
ice must fall far short of preceding vears, even after 
allowing for normal decrease due to competition with 
artificial ice. 

The artificial-ice industry is not without its diffi- 
culties, however. Many of those plants that ordinarily 
would have operated are now closed under the coal 
conserving law. With present labor and material con- 
ditions few additional ice plants are in the building. 
-\t least one large central-station company has ceased 
encouraging or taking on of additional ice loads dur- 
ing this year, feeling uncertain of its ability to carry 
the load. 

These things all mean that plants already in ex- 
istence or those in course of completion will reap a 
harvest during the coming year because of the smaller 
quantity of natural ice available, because of the -in- 
creasing use of ice per capita as the high price of food- 
stuffs proves the economy of the ice box, and, lastly, 

because of the curtailed growth of new plants. 


The Maximum of Coal Production 


A MEM BER of one of the industrial war boards, 


at a recent coal-consumers’ conference, is re- 
ported as stating that the present rate of coal 
production in the United States was absolutely at the 
maximum. His statement may accurately apply to 
established mining properties under prevailing condi- 


tions, but apparently no account is taken of the possible 
output of new mines, nor of the development of coal 
lands to the stage of production. Our coal lands have 
been opened only partially. 

The Alaskan coal fields, which might be made to 
yield a heavy output, have been merely scratched. The 
government railway, partly constructed between 
Seward and Fairbanks, will afford access to some of 
Alaska’s greatest coal resources this year. Develop- 
ment of coal lands in that region was virtually stopped 
a few years ago by severe government restrictions: 
and now when the country’s coal supply seems inade- 
quate to meet the demands, these northern coal meas- 
ures are stil] non-productive. | 

Alaska’s coal resources are not a myth and, if 
ever, they should be drawn upon now to help meet the 
existing war-time demands, particularly for all bunk- 
ers on the Pacific Coast. 

The opening of those coal veins and the haulage of 
coal to the seaboard are among the purposes to be 
served by the completion of the Seward-Fairbanks 
railroad and its branches. The Government owns and 
will operate that railroad, and experienced coal oper- 
ators await the Government's initiative in a plan under 
which, the co-operation of private capital may be se- 
cured. While methods of economy in the use of coal 
are being put in effect, the greatest improvement for 
the future depends upon an increased production, 
which is practicable, and the Alaskan situation offers 
only a tithe of the possible solutions. There are many 
other fields near the great manufacturing centers 
which should receive immediate attention. 


The New Contractor-Dealer Organiza- 
tion 

E VOICE the sentiments of the entire elec- 

trical industry in extending a hearty welcome 

to the new National Association of Electrical 
Contractors and Dealers, which became a reality this 
week in St. Louis. While the association is new in 
name only it has adopted a constitution which has 
given the organization an entirely new scope of work 
and a much more extensive field in which to extend 
its influences. 

The most important change over old conditions 1s 
the provision for extending the membership to include 
ali retailers of electrical goods, whether such retailers 
be department stores, hardware stores, central stations 
or dealers exclusively in electrical supplies. 

The crying need for such an organization has been 
obvious for many years, but it remained for W. L. 
Goodwin with his convincing exposition of the prin- 
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ciples of scientific merchandising to stir the retailers 
to action. 

It is needless to refer to the effect that must result 
when manufacturers, jobbers, central stations and 
dealers all attempt to sell directly to the public, each 
with a different scale of prices, based on costs which 
are partially or wholly absorbed by other branches of 
their business. The chaotic conditions that have pre- 
vailed have undoubtedly greatly retarded the devel- 
opment of the industry. We are prone to boast of the 
wonderful progress of our industry which is still “in 
its infancy,” but as a matter of fact our development 
has been largely engineering and we are far behind 
much younger industries which have not been ham- 
pered by internal friction. 

The organization of the electrical retailers is there- 
fore a step of the greatest importance to the industry. 
Backed by a great organization and fortified with 
statistics to prove their case they will be in a position 
to stabilize the distribution of merchandising through 
legitimate channels and thus work in harmony with 
the manufacturers, jobbers and central stations in 
serving the public. 

It should, however, be clearly understood that the 
mere formntion of the new association is not a “cure- 
all” for all of the ills of the industry. Conditions 
which have existed for 10 or 15 years cannot be 
changed over night. On the Pacific Coast it has taken 
practically five years to attain the ideal conditions 
which now exist. There is a vast amount of hard 
work to be done and every one must put his shoulder 
to the wheel. 


Giving the Railroads a Chance 


Fo first staggering surprise occasioned by the 
order for complete cessation of industrial and 
commercial activity through the East and Mid- 
dle West is past. The enforced idleness, so-called holi- 
day, is over. Industry is once again getting into stride 
for the one big job that faces it—to win the war. 
Whether such a radical and sudden commana as 
was issued from Washington was necessary, wise or 
justified matters not. The question is whether the 
sacrifice by capital and wage earner has attained the 
set purpose. The order was given as a necessity to 
winning the war, and outside of tirades here and there 
and hysterical, unwise and hasty criticism, has accom- 
plished its purpose. Iad more time been given for 
preparing for an unprecedented situation less surprise 
and hardship might have been encountered; but then 
so also would greater opposition have had to be over- 
come, more appeals, and possibly less success. The en- 
forced shutdown came suddenly, but conditions leading 
up to it have been forming gradually but surely. Then 
came the severe and sustained snowstorms and bliz- 
zards that have held the country in their grasp for 
more than two weeks. That was the crowning defeat 
for a failing transportation system. And the railroads 
failed. Then after days of sustained cold and snow- 
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blocked railroads the Weather Bureau forecasted a 
mild spell with threatened return of a further blizzard. 
The Fuel Administrator saw the opportunity—and 
took it. While the milder weather endured all railroad 
traffic was devoted to clearing tracks and terminals of 
freight that had accumulated during weeks and months 
of almost hopeless muddle, and making clear a way 
for the passage of coal. The shutdown accomplished 
its purpose, in so far as time and weather permitted. 
But it was a big job; and time was short. Perhaps 
the country stands today where it would have stood 
had there been no blizzard, and no congestion on its 
account. Notwithstanding adverse criticisms and 
frenzied tirades, the action of the Fuel Administrator 
was a master stroke of strategy, for he promptly and 
bravely grasped an opportunity where with hesitation 
it would have been lost. 

To call the shutdown a coal-conservation measure 
is, however, a misnomer. The shutdown was primarily 
to reduce the congestion of railroads and terminals of 
the promiscuous muddle of coal and freight that coal 
could be carried without undue obstruction. Nar- 
rowed down, the situation, as the Middle West sees 
it, is one created solely by failure of the national trans- 
portation system. The railroads are not big enough 
for the job. The movement of freight, raw materials, 
finished materials and fuel have assumed greater pro- 
portions than the railroads are capable of handling. 
Industry can produce faster than the railroads can 
transport their products and supply their needs. Goods 
have been delivered to the eastern docks faster than 
ships could take them away, and have piled up on 
wharf and track. Ships have been unable to get away 
for want of coal, coal within reach but unable to get 
to bunker because of the tracks ahead clogged with 
cars awaiting unloading upon an already overloaded 
wharf. Still cars and locomotives have been taken 
from the West to the already overcrowded East, while 
each additional car load of freight has multiplied dif- 
ficulties and caused further congestion. England has 
had to send us coal to enable her ships to get away 
with their cargoes for the soldiers, while our coal has 
been within easy reach, so near and yet so far. 

Co-operation is needed. Unified effort must ob- 
tain if further lost motion and still more hopeless con- 
fusion are not to result. It must now surely be under- 
stood that the coal miner, the railroad and the move- 
ment of cars, the coming and going of ships, the 
prompt unloading of raw material and loading of fin- 
ished wares at the factory is each a link in the long 
chain that leads to victory. Lost motion and needless 
effort must be eliminated. Supply and demand, pro- 
duction and disposal must be synchronized, and the re- 
quirements of East and West harmonized into a 
homogenous unit, united, efficient and alert. 

Transportation is the weakest link in our national 
status today. Through the fuel-saving order the rail- 
roads have been granted a respite, but how long before 
another may be required we cannot tell. The shut- 
down has partly served its purpose. 
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Week’s Events 


OCOTTD Phe BER ONL n e d a T 


SUIDE THNAA ANANN OAOA UDa CAUR ARLA A U UDR N La OAAR a 


Utilities Co-operating with Government—Contractors and 
Dealers Meet in St. Louis—Other Electrical Happenings 


ORGANIZED CO-OPERATION OF ELECTRIC 
AND GAS UTILITIES WITH THE 
GOVERNMENT. 


Memorandum from the National Committee on Gas and 
Electric Service. 


The subject which is probably paramount in the 
minds of every utility company throughout the United 
States is the coal situation. This has become so acute 
and the storage and supply of the various companies 
have become so diminished that many of them are 
facing an absolute shutdown. The reasons for this 
have been various—shortage of man power ,at the 
mines and on the transportation lines, lack of car sup- 
ply, congestions and embargoes, and other troubles 
that have worked to the particular disadvantage of 
public utilities. 


THE SttUTDOWN ORDER AND Its EFFECT. 


The Fuel Administration on January 17 issued 
what was considered by many as one of the most 
drastic regulations that any governmental agency has 
put into effect since the declaration of war. Most of 
the readers are undoubtedly familiar with the condi- 
tions of the order referred to, which is intended to 
help the situation. We would, however, call the atten- 
tion of public utilities to the fact that by the issuance 
of this order the Fuel Administration has given par- 
ticular preference to coal supply of public utilities; in 
fact, has advanced them to the place where their im- 
portance would seem to justify in the distribution of 
coal, and as this order is understood to cancel and 
suspend all previous priority orders that have been 
issued on the various coal operators to ship under 
special direct orders of the Fuel Administration, the 
coal supply for the various utility companies should 
go forward at a vastly increased rate during the life 
of this order. 

There has been very little perceptible relief in the 
transportation of coal, lack of motive power and man 
power apparently being the principal cause of the 
trouble. Efforts are being made by the Director- 
General of Railroads to avoid cross-hauling and to 
use direct routes which in time should be very helpful. 
As an evidence of the unfortunate condition in which 
some of the railroads are in, a report was made to 
this committee within the last week that in one of the 
gas-coal mining regions there were 50 trainloads of 
coal waiting to be moved without any apparent motive 
power available for the purpose. 

This committee has, a previously stated, placed 
at the disposal of the Fuel Administration two repre- 
sentatives who have their offices continuously in that 
bureau to handle the complaints of the public utilities 
and endeavor to obtain such relief as mav be possible. 
The complaints that have reached Washington, both 
direct through the Fuel Administration and through 
the National Committee on Gas and Electric Service. 
from various public utilities vary from 100 to 200 per 


day. These complaints are promptly investigated and 
taken up in consultation either with the Fuel Admin- 
istration or the Commission on Car Service as the 
nature of the complaint may warrant. 


PRIORITIES In Gas SUPPLY. 


Several of the gas companies throughout the coun- 
try are finding themselves rapidly getting into the 
same condition that some of the electric light and 
power companies have been in for some time—that is 
a demand for gas for industrial purposes which their- 
plants are inadequate to take care of without some 
governmental agency or priority board making an 
investigation and deciding as to who shall be consid- 
ered essential and who non-essential, and giving 
preference with governmental authority to those in- | 
dustries in the order of their importance in the manu- 
facture of war material. This has been done, as is 
well known, in several of the large electric light and 
power companies, namely, Pittsburgh, Buffalo, Canton 
and other cities. This matter is now under consid- 
eration as to having investigations made in some of 
the gas companies where such demands are so rapidly 
increasing and having reports made as to just the 
status of the industrial and domestic consumption of 
gas in those communities. : 

At the very urgent request of Dr. Garfield, Federal 
Fuel Administrator, this committee has been asked to 
Procure from the various gas companies throughout 
the United States the percentage of their output as 
accurately as possible that is supplied to industrial 
concerns manufacturing or producing war material. 
The questionnaire used by this committee to obtain 
the information is not at all complicated, and the 
replies should be forthcoming immediately. 

The Fuel Administration has recently added to its 
staff a public utility representative in the Conserva- 
tion Department of that Bureau, whose particular 
duties shall be to work out as much as possible the 
conservation of fuel in the operation of public utili- 
ties. Every assistance toward this end will be ren- 
dered bv this committee. 

Another member has been added to the National 
Committee on Gas and Flectric Service, in the person 
of H. G. Bradlee. of Stone & Webster. Mr. Bradlee, 
as 1s well known. brings to the committee a vast 
knowledge and experience along public utility lines. 


REQUISITIONS OF ELECTRICAL APPARATUS FOR War 
NEEDS. 


The War Department in increasing the facilities 
for the production of important war material is con- 
structing and considering the construction of manv new 
plants which will require either the installation of a 
complete new power plant, or additions to present 
existing steam plants. This has brought about the 
necessity of requisitioning large electrical apparatus. 
including steam turbines, which are at present under 
order by the various public utilities with electrical 
manufacturers, and in order-to-disturb centra station 
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conditions as little as possible, this committee has been 
asked to co-operate with the War Department and on 
receiving its requests as to size and type of machinery 
required, the committee takes it up with the various 
central stations who may have orders placed for de- 
livery at about the dates these machines are required 
by the Government, and selections are made that will, 
as above stated, disturb central-station conditions as 
little as possible. 


PREFERENCES IN ELECTRIC POWER SUPPLY. 


Some disturbance has been caused recently to elec- 
tric light and power plants owing to manufacturers, 
who are at present being served by them, going ahead 
with additional construction work and extensions to 
their plants without first conferring with the centra!- 
station officials as to whether the power which they 
apparently depended upon getting for their extensions 
would be available. This has happened in a number 
of cases, and through no fault of the public utilities 
they have suddenly been called upon for a supply of 
electrical energy which their generating capacity is 
unable to meet, and the situation thus becomes com- 
plicated through it being necessary for certain indus- 
tries who have enjoyed an uninterrupted service to 
have their service curtailed or even discontinued in 
order to take care of the additional demands made by 
the enterprise of greater importance who had made 
the more recent demands for service. 

Several delegations of steel manufacturers and 
others making necessary war material have visited the 
committee with requests that it use its influence and 
assistance to render possible the extensions to certain 
central stations upon which they expect in the near 
future to make heavy demands for service. This is 
a much better method of approach than by going ahead 
with their own extensions without first finding out as 
to whether the electric power 1s available. 

The committee is still endeavoring to obtain all the 
information possible regarding any excess supply of 
hydroelectric energy that may be available, which 
information is very much sought for by the Govern- 
ment with a view to establishing munition plants and 


other war-material manufacturing plants in the vicinity — 


where such power would be available. 


ENTHUSIASTIC MEETING OF CONTRAC- 
TORS AND JOBBERS HELD IN 
ST. LOUIS. 


Goodwin Plan Discussed and Ratified by Missouri Con- 
tractors—Routine Business Taken Up. 


A most successful and enthusiastic meeting was 
held in St. Louis, Mo., January 5 by the Co-operative 
Committee of the St. Louis Electrical Contractors, 
Jobbers and Dealers, and the state association of the 
National Association of Electrical Contractors and 
Dealers. 

The meeting, which consisted of two-day sessions 
held in the Century Building, morning and afternoon, 
and a night session held in the form of a banquet at 
the American Annex, was well attended. 

Fred Adam, state chairman of the Missouri Asso- 
ciation, and also chairman of the Co-operative Com- 
mittee, presided at both sessions. He was ably as- 
sisted in arranging for the meetings by W. F. Ger- 
ster, secretary of the state association, and by the 
local committees and members. 

Beginning with the morning session, the follow- 
ing chairmen of standing committees delivered re- 
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ports: Industrial Development, Gus Schwedler, of 
the Sparks Electric Company, Kansas City; Uni- 
versal Data and Sales Book, O. L. Fickie, Union 
Electric Company, Kansas City; Liability Insurance, 
W. L. Hutchinson, Kansas City Electric Construction 
Company; Merchandising, J. J. Magee. 

In the absence of E. L. Heath, chairman of the 
Credit Committee, W. J. Burton, of the Frank Adam 
Electric Company, St. Louis, presented a paper on 
“The Value to the Contractor of Trade Acceptances.” 

The time being limited, the following committees 
were unable to report: House Wiring, chairman, 
Robert B. Randall; Jobbers, W. A. Koeneman; Cen- 
tral Stations, George Gamp; Architects and Engi- 
neers, W. J. Sutter. 

Additional committees were created as follows: 
Unit Prices, Chairman Fd. Allison, of the W. A. 
Corrao Flectric Company, St. Louis; also Standard 
Forms; Accounting and Standard Costs, with the 
selection of chairmen deferred. 

Three hundred and forty members of the indus- 
try attended the evening banquet, which was under 
the auspices of the Co-operative Committee of St. 
Louis Electrical Jobbers, Contractors and Dealers, 
whose Conventions and Meetings Committee, A. J. 
Burns, chairman, W. A. Koeneman and C. J. Sutter, 
was in charge. 

Wiliam L. Goodwin was the speaker of the occa- 
sion, and presented the “Goodwin Plan” in a very 
clear manner. 

At the conclusion of his address a general dis- 
cussion of the plan was indulged in. 


ELECTRICAL EXPORTS MAINTAIN FAIRLY 
LEVEL FIGURE. 


September and October Totals Only Few Per Cent Below 
Average of Year. 

Statistics of the foreign commerce of the country 
for last September and October just published by the 
sjureau of Foreign and Domestic Commerce show 
that electrical shipments in those months were con- 
siderably higher than during July and August, in fact, 
coming close to the average of the last 16 months. 
The following table shows the detailed figures for 
September and October and the comparative data for 
the corresponding months of 1916. 


r—September—, -———October———_, 


Articles. 1917. 1916. 1917. 1916. 
BatterieS ...sessessess... $ 187,665 $ 157,051 $ 275,721 $ 173,734 
Carbong* Jiscenecesiserih 96.297 aaan. 127,271 aaa’ 
Dynamos or generators.. 106,784 108,453 196,146 249,281 
Fans cs eae t areae er en 65,558 23,593 29,276 13,949 
Heating and cooking ap- i 

paratus®* ..,.essssere. SO, 927 mireasa 68,840 ....... 
Insulated wire and cables. 773,217 513,946 306,713 079,024 
Interior wiring supplies 

(inciuding fixtures) 64,713 71,840 100.345 $9,214 
Lamps— 

AFC senean aea waelteee 1,193 982 737 644 

Carbon-filament °..... 6,948 7,541 18,023 22,417 

Metal-filament ....... 205,793 86,539 240,686 103,655 
Magnetos, spark plugs, 

CLOT > 55:4, peta We ea dt ose 239,724 a.a... 283I usea 
Meters and measuring in- 

struments cided ee sue 111,996 $5,595 80.689 80,895 
Molor 6 cbe Vedi kas 456,117 327,727 546,255 528,665 
Rheostats and controllers* Ce a eee 23,343 aaan.’ 
Switches and accessories* 166,299  ....... 82,782 laaan. 
Telegraph apparatus (in- 

cluding wireless) ..... 17,797 10,671 16,609 18,266 
Telephones ...........00- 106,758 69,933 210.276 105,148 
Transformers ........... 88,660 103,251 224,975 90,287 
All other 44435. nebeeeens ds 1,450,962 1,924,295 1,324,676 1,996,722 


SEEST $4,190,110 $3,491,217 $4,151,635 $4,048,080 


*Included in “AI Other” prior to July, 1917. 

The comparative electrical-export totals for the 
ten-month periods ended October 31 for the last three 
years are as follows: 1917, $44,377,586; 1916. $31, 
975.703; 1915, $19,419,403. 
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REDUCE EXTENSIONS AS WAR MEASURE. 


Commonwealth Edison Company Asks Utility Commis- 
sion to Suspend Territorial Expansion. 


As a war ‘measure the Commonwealth Edison 
Company has appealed to the IHinois State Public 
Utilities Commission to allow it to refuse to extend 
its service into new territory except where the cus- 
tomer will bear the cost of extension. In giving testi- 
mony Mr. Insull said: 

‘Irrespective of the position of the public utilities 
companies as regards finances, I believe as a duty 
that all extensions requiring an outlay of money 
should be furnished by the consumer until after the 
war.” 

The petition asks the repeal of the rule which re- 
quires the companies to install extensions by erecting 
poles and lines to connect customers outside their 
zones of service and authorizing a system of reim- 
bursement at certain intervals. 

“Every dollar spent in extending our lines means 
just that much less of war business we can take care 
of,” said Mr. Ferguson. “New and urgent demands 
are being made on us. One gun carriage factory, a 
$1,400,000 institution, surely a necessity of war, and 
a $500,000 chemical factory have arranged for power. 
They must be served. 

“It is a question purely of finance, of raising 
money. We all hear about conserving food, coal and 
other necessities, but little about conserving money. 
The average man may not be as much concerned as 
the operators of large industries requiring large cap- 
ital. 

“We are manufacturers, sellers and transmitters, 
and in a business which with growth requires addi- 
tional capital. Our 1918 budget as figured in the sum- 
mer and fall was $7,770,000, but we postponed the 
installation of four large turbines and reduced our 
budget to approximately $3,500,000. Could capital be 
obtained under favorable conditions they would have 
been included. To put them in would mean more 
power with less consumption of coal, a matter in which 
the public is concerned as much as we.” 

The Public Service Company of Northern Illinois 
is seeking similar relief. 


HEAVY INCREASE IN GENERATING CA- 


PACITY IN THE NORTHWEST. 


New Equipment Being Installed by Puget Sound Traction, 
Light and Power Company and Municipal Plants. 


About March 1, the Puget Sound Traction Light 
and Power Company, Seattle, will have completed its 
new unit at the White River or Lake Tapps hydro- 
electric station. As before stated the foundations 
have been placed for a 16.000-kilovolt-ampere gen- 
erator and water wheel. The generator unit has a 
capacity of 23.000 horsepower. Two generators, each 
with a capacity of 20,000 horsepower are already in 
operation at this station. To meet the industrial needs 
of Seattle and Tacoma a 13,000-horsepower generator 
will also be installed at the Georgetown steam plant 
and this additional capacity is to be in operation by 
summer. When this development is completed the 
hydroelectric plants supplying Seattle and Tacoma 
with power for industrial needs will have a combined 
capacity of 107,997 horsepower, divided as fo'lows: 
White River, 63,000: Electron, 18,667, and Snoqual- 
mie Falls, 26.330. The steam plant capacity will 
amount to 38,264 horsepower, 24,000 at the George- 
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town plant, 6,667 at Western avenue, 4267 at Post 
street and 3330 at the Tacoma steam plants. This 
will make a total capacity of 146,261 horsepower, 
which is considered ample to take care of possible 
future demands of Seattle and Tacoma industries. 

The White River or Lake Tapps development is 
the largest power project in the Northwest and its 
complete development is far from being attained. It 
is located midway between Seattle and Tacoma and 
was made by diverting the flow of White River at a 
high point in its channel into three natural lake beds 
lving high on the plateau, overlooking the !ower 
White River valley. Twelve dams were built to create 
a reservoir and a channel cut from the upper river to 
this reservoir. By this means 2,500,000,000 cubic feet 
of water is impounded. The station is located on the 
valley level of the lower river and the water enters 
the penstocks from an outlet on top of the high ridge 
or plateau on which the lakes, Tapps, Kirkley and 
Church, now composing one body of water, are lo- 
cated. It has a head of 440 feet. and its large storage 
capacity makes it capable of still greater development. 

In addition to the development of the traction 
company, the Seattle municipal plants, hydroelectric 
and steam, have a combined capacity of 24,000 horse- 
power. This the city is seeking to largely increase 
by the develpoment of a $5,000,000 project on the 
Skagit River. 


a Ial Á mase mamaaa 


Many New Members Secured by New York Elec- 
trical Society. 


While the thermometers around New York Citv 
were registering extremely low temperatures early this 
month, the membership thermometer of the New York 
Electrical Society climbed steadily toward the boiling 
point. The mercury has passed the 180 mark and the 
top, 500, is certain to be reached long before the time 
set if the present pace is maintained. At the meeting 
of the Membership Committee held on January 16. 
plans were laid that should result in the enrollment of 
a great number of new members. Each committee- 
man pledged himself to enlist ten new members before 
the next weekly meeting. The responses received 
from the letter sent to members of the society urging 
them to secure new members, greatly exceeded the 
committee's expectations. Among those now enrolled 
are the names of some of the most prominent and 
influential officers of the railroad, telegraph, telephone., 
storage-hattery and other electrical industries of the 
community. It was proposed at the meeting that a 
special effort be made to interest electrical contractors. 
This suggestion was followed up and the citv divided 
into sections, each of which is to be thoroughly can- 
vassed by one member of the committee. To these 
contractors will be explained the special benefits they 
are bound to derive from connection with an organ- 
ization of this kind. 


Schenectady Section, A. I. E. E. Meets.—At the 
TO6th meeting of the Schenectady Section of the A. I. 
E. E. held on January 24 in Schenectady. Eskil Berg 
gave a lecture on “Advantages of High Steam Pres- 
sure and Superheat as Affecting Steam Plant Ef- 
ficiency.” The lecture was generously illustrated by 
lantern slides, and dealt with the distribution of losses 
in the turbine and to what extent and how stuperheat 
affects them. It was further explained how fuel econ- 
omies approaching those of the Diesel engine can be 
approached by the use of higher steam pressures and 
superheat. 
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Organization of Contractor- Dealer 
Association Perfected . 


Executive Committee Meeting in St. Louis, 
January 22-23 Inaugurates New Organization 


HE National Association of Electrical Contrac- 

| tors & Dealers became a reality on January 22, 

at which time the National Executive Commit- 

tee meeting in St. Louis, Mo., concluded the official 

life of the old Electrical Contractors’ Association of 

the United States, elected new officers and entered into 

a strenuous program for the continuation of the organ- 
ization work of the new regime. 

The St. Louis meeting, held in the club rooms of 
the Missouri Athletic Association, was an epoch-mak- 
ing one, which not only ushers in a new era in the elec- 
trical contracting and retailing field, but, it is expected, 
will be the first step in the ultimate reorganization of 
the entire electrical industry along more scientific lines, 
with the view to complete harmony between all of its 
branches. . 

The meeting was attended by the members of the 
Executive Committee and five invited guests, including 
James R. Strong, Ernest McCleary and W. L. Good- 
win, who constituted the committee which drafted the 
new constitution. Col. Robley S. Stearnes, of New 
Orleans, who at the expiration of his term as president 
last October was induced to continue until the re- 
organization could be effected, called the meeting to 
order with the announcement that 22 states had ratified 
the new constitution. As the approval of only 14 
states was necessary before final action and reorganiza- 
tion could be effected, the Executive Committee met 
with the feeling that the new work was being under- 
taken with even greater enthusiasm than had been ex- 
pected, and the ratification by the remaining states was 
only a matter of arrangements to accord with existing 
state constitutions. 


ELECTION OF OFFICERS. 


The first business of the meeting was the election 
of national officers for the new association. A nomi- 
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C. W. Pee 
National Chairman. 
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nating committee, composed of J. A. Fowler, W. D. 
Kohlwey and J. N. Pierce was appointed and after 
brief deliberations, the following nominations were re- 
ported and unanimously elected : 

National Chairman, C. W. Peet, of New York City. 

National Secretary, Harry C. Brown, of Utica, 
N. Y. 

National Treasurer, Earnest McCleary, of Detroit, 
Mich. 

At the New Orleans convention of the Electrical 
Contractors’ Association, last October, it was decided 
to move the office of the Secretary from Utica, N. Y., 
where it has been located for the past several years, to 
Chicago, but in view of the need for the closest co- 
operation between the National Chairman and the Sec- 
retary during the coming year, and also because of the 
location of W. L. Goodwin in New York, this action 
was rescinded and a motion to move the office to New 
York City was unanimously carried. It was agreed by 
the Executive Committee that this was in the nature 
of a temporary measure and that ultimately headquar- 
ters would be permanently established in Chicago. 


REPORT oF PRESIDENT. 


In turning over the affairs of the association to 
Chairman Peet, Colonel Stearnes presented a report 
summarizing the affairs of the organization and em- 
phasizing numerous suggestions for needed measures. 
This communication was referred to a committee of 
two, whose report thereon recommended specific action 
on many of the features presented. Colonel Stearnes 
called attention to the increasing volume of work han- 
dled by the Secretary’s office and the need for ad- 
ditional clerical help. He suggested the issuance of 
frequent bulletins from headquarters, dealing with 
current association topics ; closer co-operation with the 
Conference Club in its relations with Government 
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work; the sale of the association data book to new 
members ; greater membership activities, etc. 


AMENDMENTS TO CONSTITUTION. 


James R. Strong offered some minor amendments 
to the constitution, which have been found necessary 
in the light of. practical application. A new constitu- 
tion was presented for adoption by the district asso- 
ciation within states. Under Section 3 of the state con- 
stitutions a change was made to the effect that branch 
houses within the state shall pay dues based on the 
business transacted by such branch house, although no 
additional membership fee is required. A change was 
made in Article 6, Section 1, of the state constitution, 
providing for the management of the association. In- 
stead of the Executive Committee being composed of 
one member elected by each district it was decided to 
make the election of Executive Committee members 
dependent upon population, rather than upon geo- 
graphical considerations. The ultimate interpretation 
of this provision was left to the discretion of the state 
organizations. 

On Wednesday mornmg there was a discussion of 
a suitable meeting place for the 1919 annual conven- 
tion, numerous invitations being presented from vari- 
ous cities. 

Other association details occupied the remainder of 
the session and the meeting adjourned to meet again 
in three months. 


ENTERTAINMENT FEATURES. 


Interesting diversions from the strictly business 
sessions were a meeting of the St. Louis Electrical 
League on Tuesday noon, at which members of the 
Executive Committee were guests, and a dinner ten- 
dered the Committee by St. Louis contractors on Tues- 
day evening. At the luncheon brief addresses were de- 
livered by R. S. Stearres, J. R. Strong and Earnest 
McCleary. W. N. Mathews, president of the League, 
occupied the chair and Fred Adam, of St. Louis, was 
chairman of the day. 


ADDRESS OF Mr. GooDwIN. 


The dinner was held at the Missouri Athletic Asso- 
ciation. J. A. Fowler acted as toastmaster and at the 
close of an interesting entertainment program, pro- 
vided by Mr. Sutter, addresses were delivered by C. 
W. Peet, R. S. Stearnes, J. R. Strong, Earnest Mc- 
Cleary, Mr. Tomlinson and W. L. Goodwin. 

Mr. Goodwin's message was particularly impressive 
and sounds a warning that must be heeded if the work 
already accomplished is to be continued. He pointed 
out that the accomplishment of the new organization 
was but the beginning of the work which confronts the 
industry. First a strong organization, entirely repre- 
sentative of the field, must be built up and this natural- 
ly entails the accumulation of a bank balance. One of 
the first and most important duties then is the com- 
pilation of statistics relative to the contraeting and re- 
tailing business, so that the contractor-dealer will him- 
self know the importance of his field and, secondly, 
will be able to convince the other branches of the in- 
dustry and obtain the consideration that is due. 

He cautioned the association as individuals and 
collectively, not to be impatient, for immediate results. 
The creation of a new organization he said did not 
signify that the innumerable ills of the industry will 
be at once relieved. It takes considerable time to ef- 
fect lasting reforms and the co-operation of all mem- 
bers of the industry is essential. 
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ORGANIZATION OF THE WAR INDUSTRIES 
BOARD SHOWN. 


Its Relation to the Nation’s Chief Executive and Its Vari- 
ous Sub-divisions Made Clear by Diagram. 


Much has been printed in relation to the War In- 
dustries Board and its various subdivisions and their 
activities. Not many who read of the doings of the 
Raw Materials Committee, the Priorities Board, the 
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Diagram Showing Organization of War Industries Board of 
Associated Manufacturers of Electricai Supplies. 


Clearance Committee, etc., have a clear conception 
of the relationship between these and all the other 
ramifications of the system which are being co-ordi- 
nated by the War Industries Board, and the workings 
of which are placed under the immediate observation 
of the President through the Council of National De- 
fense. 

The unofficial diagram here presented shows in 
skeleton form the organization of the War Industries 
Board as it was on December 6, 1917. It ‘will prove 
of interest to many who are following this important 
work. 


WAR [INDUSTRIES MEETING. 


The chairmen of the War Service Group Commit- 
tees of the Manufacturers of Electrical Supplies met 
Friday, January 11, at the offices of the Associated 
Manufacturers of Electrical Supplies. J. R. McKee 
and R. K. Sheppard, representatives of the Associa- 
tion on the General War Service Committee of the 
Electrical Manufacturing Industry, were present at 
this meeting. Further plans were outlined for mo- 
bilizing the electrical industry for the benefit of the 
Government. . 

All the manufacturing groups are now well on.the 
road to effective organization. In this direction the 
Associated Manufacturers of Electrical Supplies is 
doing very effective work in this direction, both in and 
outside the industry. Data on the facilities of the 
various manufacturers, materials, etc., are being rap- 
idlv collected, segregated and tabulated. 

The Board of Governors of the Associated Manu- 
facturers of Electrical Supplies held their regular 
monthly meeting January 18, war service matters 
being the principal topic. 
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NEWS NOTES 


General War Service Committee Appointments. 
—QOn January 4, R. K. Sheppard of the Simplex Wire 
& Cable Company was appointed chairman of the 
General War Service Committee and W. W. Nichols 
of the Allis-Chalmers Manufacturing Company was 
appointed secretary. 


Minneapolis Meeting of A. I. E. E.—R. F. Pack, 
general manager of the Northern States Power Com- 
pany and the Minneapolis General Electric Company, 
was one of the speakers at the meeting of the Amer- 
ican Institute of Electrical Engineers at Minneapolis 
January 11. His subject was “Public Service Cor- 
porations and What They Have Done in the War.” 


New Oregon Power Site Reserve.—The Secre- 
tary of the Interior recently recommended, and the 
President has approved, the inclusion within a power- 
site reserve of about 196 acres of public land in the 
Big Sandy River Basin, Oregon, in order that this land 
may be used in connection with the development of 
power, but not for other purposes. Big Sandy River 
has its source on the western slope of the Cascade 
Range, and its principal tributaries are fed by the 
glaciers of Mount Hood. The land recommended for 
withdrawal is located near or adjacent to Big Sandy 
River below the mouth of Salmon River. The with- 
drawal for power-site purposes of a tract within the 
Eldorado National Forest, California, has also been 
recommended by the Secretary of the Interior and ap- 
proved by the President. 


More Illinois Central Stations Ask Rate In- 
creases.—The Illinois State Public Utilities Com- 
mission has postponed the increase in rates sought by 
the Southern Illinois Light & Power Company, with 
headquarters at Hillsboro, until May 15, 1918. The 
Homer Light & Power Company, Homer, has applied 
for permission to increase rates on lighting in Homer 
and Sidney. Southern Illinois Light & Power Com- 
pany, Morrisonville, has been authorized to increase 
its rates in Morrisonville. Saline Electric Company 
has applied to the Commission to increase its rates 
in Sparta, Ill. The Illinois Public Utilities Commis- 
sion has accepted a new schedule of rates proposed by 
the Central Illinois Public Service Company for 
Girard, Til. 


Research Fellowships at University of Illinois.— 
C. R. Richards, dean and director of the College of 
Engineering, and Engineering Experiment Station, of 
University of Illinois, has issued a circular letter out- 
lining the conditions of appointment to the Research 
Fellowships maintained bv the Engineering Experi- 
ment Station of that institution. Attention is called 
to the fact that twelve vacancies will be filled in Re- 
search Fellowships at the close of the current academic 
year: and in addition to these there will be two Re- 
search Fellowships in Gas Engineering in that sta- 
tion, which feature is supported by the Illinois Gas 
Association. Nominations to these fellowships are 
made from applications received by the director of 
the station each vear, not later than the first day of 
February, by the Station staff, subject to the ap- 
proval of the executive faculty and the president of 
the university. Research work may be undertaken in 
electrical engineering, and virtually all other branches 
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of engineering, and in theoretical and applied me- 
chanics. The work of the Engineering Experiment 
Station is closely related to the College of Engineer- 
ing. Further information may be obtained by ad- 
dressing the director of the Engineering Experiment 
Station, at Urbana, Il. 


Utah Electrical Contractors and Dealers Meet.— 
Members of the Salt Lake district of the Utah Society 
of Electrical Contractors & Dealers held a meeting 
recently in Salt Lake City, in the rooms of the Com- 
mercial Club. Offcers elected for the ensuing year 
are as follows: George R. Randall, president; G. W. 
Forsberg, vice-president; E. C. Wolters, secretary- 
treasurer; E. M. Dobb, R. C. Carter and James 
Swyers, members of the executive board. 


Milwaukee Jovian League Hears War Address. 
—Dr. Lidgen, of the French army, was the principal 
speaker at the meeting of the Milwaukee (Wis.) 
Jovian League on January 17. He recited his expe- 
riences while at the front. The meeting was known as 
“Henry Newgard & Company Day,” in accordance 
with a plan of the League to hold each of its regular 
meetings under the auspices of one of the prominent 
electrical companies of the city. 


Doherty Club Established at Washington, D. C. 
—The Doherty Men's Club has been established at 
1329 K Street. N. W., Washington, D. C., for the 
convenience of the men of the Doherty organization 
who have occasion to visit Washington. The ‘phone 
number of the club is Franklin 1331. An average of 
half a dozen Doherty men from all sections of the 
country are in Washington at the same time and as 
hotel accommodations are not always convenient, this 
club will eliminate such difficulties, bringing the men 
together and mail or telegrams will be promptly taken 
care of. J.C. McDowell, in general charge of Doherty 
natural gas and oil operations, is president of the club; 
H. D. Williams, Buffalo, N. Y., counsel for the Do- 
minion Natural Gas Company, Ltd., etc., is vice-presi- 
rent; George Williams, manager of the New Business 
Department, is chairman of the House Committee, and 
Carl H. Henrichson, formerly of the Toledo New 
susiness Department, is secretary. The latter resides 
at the club and is responsible for its maintenance. 


Many Central Stations Ask for Rate Increases.— 
A concerted move on the part of various [Illinois 
hight and power companies to ask a much needed in- 
crease in the sale of electric light and power will be 
made soon, it is believed. A preliminary conference 
regarding the greatly increased costs of operation and 
the stationary price for output has been held. Among 
those interested are H. E. Chubbuck, Peoria, vice- 
president executive of the Illinois Traction System; 
Marshall Sampson, Chicago, president of the Illinois 
Public Utilities Company, and R. S. Wallace, Peoria, 
general manager of the Central Illinois Utilities Com- 
pany. The petition of the Perry Light & Power Com- 
pany, Perry, to increase its rates has been deferred 
until the Illinois Public Utilities Commission can 
make investigations. The Canton Gas & Electric Com- 
pany, Canton, has filed petition asking permission to 
increase rates in Canton, Bryant, Glasford, Norris and 
St. David. Saline Electric Company’s (Chester) pe- 
tition for advance in light and power rates has been 
postponed by the Commission until May 10, 1918. The 
Commission has also suspended until March 19, 1918, 
the increase sought for light and power service in 
Charleston and Pana, IIl., by the Central Illinois Pub- 
lic Service Company. 
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Laying-Up Boilers Safely—Indicating Romote Water Levels 
Simply—Seepage from Coal Causes Cable Failures 


SAFETY METHODS FOR LAYING-UP 
BOILERS. 


Suggested Precautions for Preventing Corrosion of Boilers 
While Out of Service. 


By LIoNeL LINNELL. 


Scarcity of coal has increased the prospect that 
factories not actually engaged in making necessities 
and materials for the prosecution of the war may be 
forced to close down, temporarily at least. In a num- 
ber of cases this winter, shortage and in some instances 
actual cessation of natural-gas supply has necessitated 
gas-fired boilers shutting down for from several days 
to weeks. So too oil-fired boilers are finding it in- 
creasingly difficult to obtain supplies of oil due to labor 
shortage, demand in excess of supply and railroad 
congestion. The result of all this is that boilers 
throughout the country are having to face the prospect 
of being laid-up for short periods, or periods of un- 
known duration. 

Laving-up a boiler may be done in such a way that 
the boiler suffers no harm from remaining inactive; 
or it may be done so that the boiler deteriorates more 
rapidly than while in active operation, and very much 
more so. The way to protect a boiler from deteriora- 
tion when laid-up depends upon how long it 1s to 
remain laid-up. In both cases it is rust, corrosion and 
chemical action that causes the trouble, but the way 
of overcoming these objectionable influences is dif- 
ferent in the two cases. Where a boiler is to be 
laid-up for a short time, say, for example, for one to 
three months, the boiler is kept wet on the inner side 
of the heating surfaces; if for longer periods they 
should be kept scrupulously dry. 


SHort PERIOD Lay-UP. 


When a boiler is to be taken out of service for only 
a short time it should first be emptied of water and 
- heating surfaces both inside and outside cleaned thor- 
oughly, of scale and sludge on the inside and soot and 
slag and ash on the outside. The boiler should then 
be filled with water, clean and pure, to which has 
been added a fairly large quantity of soda ash. A 
fire should then be started in the furnace, a slow fire 
whose function is to drive out air entrained in the 
water and around the heating surfaces of the boiler. 
After this is accomplished the fire should be drawn 
and the boiler filled with water to the limit. A boiler 
so treated will stand laid-up for weeks without deteri- 
oration. The furnace should, however, also be cleaned 
and furnace doors left open so as to assure ample circu- 
lation of air through the gas passages. 


Lonc Periop Lay-UP. 


When a boiler is to be laid-up for any length 
of time, as for example for six months, which is com- 
monly the case with boilers used to assist hydroelectric 
plants during the summer shortage of water, etc., every 


part of the boiler should be kept scrupulously dry, 
both inside and outside. 

The internal parts should be carefully and com- 
pletely emptied of water and all deposits removed. All 
inner parts should then be washed out and the surface 
mopped to assure complete removal of water where it 
is thought water could lie stagnant. All ashes and 
other matter should be removed from the furnace 
chamber and grates should be cleaned, as also flues 
and brickwork. Soot should receive special attention 
because soot is liable to hold moisture as well as absorb 
it, and thus cause concentrated corrosion where such 
occurs. Tubes should be carefully cleaned and rubbed 
down for the same reason. Every precaution to pre- 
vent steam and water from entering the boiler from 
the feed-water system or the steam header should be 
taken, also that furnace gases from the breechings and 
stacks are not entering and condensing in the passages 
of the laid-up unit. Frequent inspection should be 
made whether water is leaking into the boiler through 
defective valve seatings. Many engineers take every 
precaution that air does not enter the boiler, whilst 
maintaining good air circulation through the furnace 
chamber and up the flue is advantageous, preventing 
condensation of moisture upon the surfaces. Many en- 
gineers place trays of lime in the boiler drums, thus 
absorbing whatever moisture exists. They also cover 
the furnace grates and place on top a quantity of lime, 
and keep the doors closed. Others again keep the 
furnace doors open, on the theory that ample ventila- 
tion is beneficial. 

In inspecting a boiler, any boiler so far as that 
goes, after being laid-up, care should be taken not to 
use a naked flame as there is always a possibility of an 
explosive mixture existing within the furnace. Before 
laying-up a boiler it is, of course, advisable to inspect 
it carefully both before and after cleaning it and 
making whatever repairs are considered necessary. 
The unit will then be available for service on short 
notice. 


A Simple and Reliable Water-Level Indicator. 


By Davip R. SHEARER. 


The accompanying sketch illustrates a remote 
water-level indicator which may be operated over three 
wires for any reasonable distance, although, of course, 
the voltage is. necessarily increased with the distance. 
The mechanism may be operated by a battery or in 
some instances by current taken from an exciter set 
through a suitable resistance. 

The sending instrument is nothing more than a 
wheel with two grounded contacts over which the cord 
carrying a float and weight moves. The two grounded 
contacts operate against three brass-strip brushes, 
making contact in the sequence 1, 2, 3 when the wheel 
revolves in one direction and in the sequence 3, 2, I 
when operating in the other direction. 

The indicating arrangement is composed of a num- 
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ber of magnets set on end in circular form over which 
a soft-iron armature forming the indicating hand 
moves. The magnets may be placed on a hardwood 
board or other suitable support. The armature 1s 
pivoted in the center and balanced on this pivot so that 
opposite magnets may act with equal force at any in- 
stant. The magnets are connected very similarly to 
any three-phase winding of the star type and two are 
energized at all times, holding the pointer firmly. If 
the contactor moves one way, as for instance clock- 
wise, the pointer moves in the same direction because 
the magnets are consecutively energized in that direc- 
tion. 

Any number of magnets can be used and each may 
be made to represent any number of inches or feet 
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Wiring and Detalis of Water-Leve! Indicator. 


variation in the water level by proportioning the wheel 
over which the float cord passes. As a usual thing 
each step represents one foot rise or fall of the water 
level. 

As will be noted from the sketch any contact ener- 
gizes all the magnets of that phase but only the two 
contiguous to the armature have any effect in chang- 
ing the pointer. If the two ahead become magnetized, 
the pointer is moved up one step and, if the two be- 
hind are energized, the pointer is moved back one step. 
No matter which way the contactor turns it must ener- 
gize two magnets either directly behind or directly 
ahead of the pivoted armature, thus moving the point- 
er to correspond. | 

The instrument is easily made, accurate and 
durable and requires only three wires and a ground 
and the current consumption can be made very little 
by using magnet windings of high resistance. 


A COAL PILE CAUSES CORROSION. 


Cable Failures Emphasize Need for Draining Seepage. 


A story comes from one large operating company 
concerning a coal pile that differs somewhat from 
ordinary ideas and considerations concerning the stor- 
age of coal. The coal, which had been obtained from 
Illinois and Indiana, was stored to the extent of about 
20,000 tons in close proximity to the power house. The 
pile had been protected against spontaneous combus- 
tion by grading of sizes, by keeping the height of pile 
down to about 15 to 18 feet, and the exclusion of air 
as far as reasonably possible. In fact, all usual pre- 
cautions for the coal had been taken. 

From the power house a number of underground 
lead-covered paper-insulated cables passed alongside 
and very close to the pile of stored coal. Soon after 
the coal had been stored, ready for use in the spring 
„or whenever necessity required, came the Indian sum- 
mer, and then heavy rains. 
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Not long after the rains one of the cables broke 
down in the manhole nearest to the coal pile, and very 
soon another cable broke down in exactly the same 
place in the same manhole. Almost immediately the 
same thing happened again, but with a different cable. 
Now it is not uncommon for the same cable to break 
down twice and possibly three times in succession, the 
cause being charged to poor workmanship, damage by 
surge, absorption of moisture, and so forth. How- 
ever, in the present instance it was a different cable 
each time, and as none of the three cables served the 
same load nor had, in fact, been heavily loaded, the 
cause of the trouble appeared to come from an exter- 
nal source rather than an internal one. 

With the third cable failure came an investigation. 
The manhole was nearly full of water, the water level 
being, in fact, that corresponding to the height of the 
cables in the manhole. It was also noted that the odor 
in the manhole was more than ordinarily strong with 
an odor suggesting illuminating gas and sewage. The 
cable sheath of the broken-down cable was found badly 
corroded on the outside around the rupture due to the 
explosion following or rather accompanying the break- 
down. Incidentally a closer examination of the splice 
showed that an exceptionally weak spot existed due 
to the solder between cable sheath and sleeve cap not 
having been wiped with sufficient care. Moreover, it 
was noticed that the corrosion was not confined to 
comparatively small areas here and there as is cus- 
tomarily the case where electrolysis is the cause of 
corrosion, but in rather extensive patches, suggesting 
attack by a corrosive liquid. There was also a strong 
suggestion that the seat of the trouble was at the 
water level of the water in the manhole. It was also 
noticed that the iron pipes used to support the cables 
in the manhole were badly corroded. 

Samples of the water were taken and analyzed, 
also a section of the supporting iron pipe, and sec- 
tions of the lead sheath of the cable taken out. The 
analysis of the water from the manhole showed brine 
and sulphates of iron and magnesium. Analysis of 
the deposits on the cable sheath showed the presence 
of sulphides of tin and lead, formed probably by the 
action of the hydrogen sulphide in the gas and water 
contained in the manhole. The presence of tin is most 
easily explained in that the solder of the cable sleeve 
had been corroded by the action of the brine and hy- 
drogen sulphide upon it, and as this was eaten out, 
water seeped it—there is considerable capillary attrac- 
tion in paper-insulated cables—causing immediate di- 
electric failure. The iron pipe supporting the cables, 
which was badly corroded, showed the deposits upon 
it to consist of oxide of iron and also the sulphates 
and sulphides of iron. The caps and sleeve of the 
cable splice contained sulphides of tin and lead with 
traces of iron, magnesium and calcium. 

The explanation of this—the most probable ex- 
planation—is that the large quantity of brine contained 
in the manhole water was due to seepage from an 
adjacent sewer. The sulphates in the manhole water 
came from the coal pile. Presumably the sulphates 
aided corrosion, and due to local deposition and de- 
composition of the salts with free acids or brine weak 
places in the cable sleeves were found out. The 
reason as to whv the manhole should be partially 
full of water after coal had been stored nearby. 
whereas it had been previously comparatively dry, is 
probably explained by the fact that the heavy rains 
had caused the coal pile to hold the water, which would 
otherwise have been drained off more quickly, the effect 
being equivalent to increased ground surface. while 
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d 
the drainage has been concentrated into existing chan- 
nels. 

_ The remedy seems under these circumstances to at 
least try the use of asphalt paints around such cable 
sheaths as may be expected to be seasonally submerged 
in water. This coating of paint might with advantage’ 
be re-enforced with a wrapping of tape or similar 
binder. The possibility of corrosion from coal piles 
should, however, be borne in mind and cables kept as 
far as possible from large quantities of coal in storage. 
However, the choice of cable routing or space for coal 
storage are usually not matters of any degree of flex- 
ibility, hence it would seem advisable to consider the 
question of proper drainage from coal piles to make 
the cable sheaths, also gas and water pipes, as immune 
as possible from stagnant and corrosive fluids. 


COMPARATIVE COST OF STEEL AND 
WOODEN POLE TRANSMISSION LINE. 


Actual Costs of 100,000-volt Transmission Line of Mon. 
tana Power Company Using Steel Towers 
and Cedar Poles. 


Amongst the materials now extremely difficult to 
obtain is steel; moreover its price is high. The high 
cost and difficulties of obtaining supplies are prevent- 
ing much construction work from being done in every 
field of activity. However, many central-station com- 
panies are having to meet additional loads and in- 
creases of those that already exist. Often the demand 
is sudden, urgent and unexpected; not infrequently 
the load will be for the duration of the war only, 
hence low initial cost is of added importance, always 
a wise and necessary measure irrespective of ‘the 
extent or duration during which revenue will be ob- 
tained. Of late considerable thought has been given 
the subject of interconnecting various electrical pow- 
er houses and transmission systems with the object 
of improving load-factor, reducing duplication and 
operating expenses generally and at the same time 
conserving capacity and fuel. 

With the unsettled conditions, economic and indus- 
trial, at the present time, with the scarcity and high 
price of steel, difficulties as to delivery, and condition 
of the railroads, the choice between the use of steel 
towers or cedar poles is one that embraces not life 
alone, but such matters as that of delivery, ease of 
erection, initial cost of the line, etc. 

The following figures should be of interest as show- 
ing the actual cost of constructing two transmission 
lines by the Montana Power Company, Butte, Mont., 
the one using steel towers, the other cedar poles. Both 
lines have the same cross-section of copper, the same 
insulators, and are in every respect similar as to 
carrying capacity except that in the one instance the 
supporting structures are single-circuit steel towers 
with horizontal cross arm, in the other cedar poles, two 
45-foot poles being used to support an 8-foot cross 
arm. 

The Great Falls-Butte transmission line uses the 
steel towers, which are spaced with a standard spacing 
of nine towers to the mile, with a spacing of 1000 feet 
over rough sections of the country. The East Helena- 
Josephine line using double poles has 45-foot cedar 
poles spaced 12 to the mile as standard spacing with 
spans of 1000 feet over rough country. These poles 
were supplied by the Linsley Brothers Company. In 
the following, to make the costs of the two lines strictlv 
comparable, the cost of copper wire for the steel tower 
line has been corrected so as to be the same as that 
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of the line employing cedar poles, a change made 
necessary due to variation in the market value between 
the time the two lines were built. 


UNIT COST PER MILE OF WOOD POLE TRANSMISSION 
LINE NO. 0 COPPER WIRE, 100,000 VOLTS. 


SÜPPOLİS 2636 see hs iad peo eae Ewa eee een rea EA $ 203.80 
Power Wire sisenes seek eut ea See BO Ea ok Ga PORTS 955.00 
Ground wire .......ssesssssenossossescenrosssoeecesssesoo 141.95 
Telephone system <6. 6268S Sc Se ee Se hE EER SA 121.20 
Power insulators ........ ccc cece ec wet cece cen ceeeeeees 239.50 
Power Cross arm8 65505552 ents Pao BE ite Be ON OES 29.45 
Power hardware ........ ccc cece cece wwe ete eseeacees 28.75 
Line BWUCCHES .....c.uesnessesesecsesoesoseeseseoserseso 21.55 
Creosote treatment ....... ccc ccc cc ccc cect terete eeees 60.50 
Clearing onr ereer tid Se ole ead MES eae CAG CaO 30.80 
Hauling aona ees eee ioe a cae shade Saran mee oad nee wS 149.40 
BOTA aes hoa BEERS ee ELSES LEER EENE 61.20 
Framing sieri oe eens downoad meek Roe ae ge plant hs Sal OR oe tac 40.20 
SECUNDE: or ere aan eho Srinate ah Sean REY Sais ee wey bd A es sap 43.80 
CET ie YN oss eee ss Eee hh AG Ses) ek BA 87.50 
Guüuving 5c -g ese es eda ded ale Si as Ske. Cee & RGAE oe eee Pe eee 21.38 
Guarding Set iiioh so. tenean aa een aos ae ek ele Dees 3.59 
BUPVOEV od ew aes $4G6 waa S a Ea Mea we eae adele ee eis 39.80 
Camp cSt AWA eee oe he a ea eee ee eee we bas We 67.50 
TOOTS. 5.0 iy kt tes, Contato es Bie esd LERA OE A a ne wag ied ecg ord arg Pease aoe 14.62 
Hospital—inj. and damages .............-cccccccecccece 6.10 
Roäds cats otal ce Sean oe ows praia: cates sae. ata E TE ė 0.13 
General expense «46 cies eid ce eee eda neceteiaeeabeewes 55.00 
Injuries during construction ........... ccc ccc cece cee > 0.77 

TOUAE 6 esate ah a eae Rad Pasa hoe Ga weed wae e ee »$2,423.49 


UNIT COST PER MILE OF STEEL TOWER TRANSMISSION 
LINE NO. 0 COPPER WIRE, 100,000 VOLTS. 


TOWT 5 ssid Goda 8 aS ee OO ORS aL A eee EIS Eee $ 615.38 
Copper Wire 454. 055 6S 5 Oe Ro aT 6A ed HR SH CRT ews 955.00 
Steel WIFE: oon. 95 66 se prea eae eR Pew ey a Ole Ome ee OLES « 141.96 
Insulators 655 ce Satie cee oe bua CRSA Oh cata be aa S alela 108.85 
PEAR Sigg Soa coe he a See BOE RA ORAS eo ae 181.33 
Enloäding | ecocesy eee oie 6 Se eS Mae eG cee oa a o a 14.23 
DOP N Ss ee sh aloes Bn Se Se Sd oe EGG a E ROO ORs 165.55 
POULIN. orie darea ee oe SA ae ee Ree eae eet se 31.90 
Assembling 652 bees ca ates dba owed E AAE SEE eae ee "47.17 
Irectine ea eid a 6 5 eee Sree Sas org wise E ee ata 60.25 
PUVINGINE «phos Sackace WR Ghee RUNES wR ANS SOR ek Mi cau Base 117.52 
SURV OY: sranane Ae a coheed oe ne Se Sees Cash eae 20.40 
COM: = 64s ole cee awe Oui we oes os wa ee ee LOS a east AANS 122.33 
TEOONS: seeren erre ee ae Nae OR GAS AR OP SR E Dee aa Sa eas 28.71 
Switches 66 fic to nenea a Rh oceania SE S a als 115.38 
GUVINZ iio bo Re iw Oy eS Re SS a ee aed 46.24 
PCED ONE 640s Skies cian Kee ee Hae ee See Cees Fee Oe EON yok 259.05 
General expense 26 46460.b6 Geese eta e ee Dads Kaew ewes 128.52 

Total ouu rae aa ora 8 Se Wee Pe a Fa Pe ae $3,189.76 


Entrained Air Causes Boiler Corrosion. 


Air, which contains oxygen, 1s one very great 
source of corrosion, and it 1s the entrained air in water 
that causes so much trouble in boilers in the way of 
pitting. It has probably been noticed that pitting 
occurs most rapidlv in the shell and other parts of a 
boiler at the prevailing water line. The reason usuallv 
advanced for this, and a sound one, is that the mate- 
rials in the water become oxidized at the water line 
from contact with air and gas bubbles liberated from 
the water which gather and adhere at the surface and 
cause corrosion. 

Entrained air is particularly likely to exist where 
exhaust steam from auxiliaries, hot-water drips and 
similar sources of waste are used for boiler feed. This 
entrained air may cause trouble by corroding and pit- 
ting boiler surfaces, valve seats, etc., and rust out the 
pipes through which the water flows. unless it 1s sus- 
pected and precautions are taken to guard against cor- 
rosion. One common way of getting rid of the en- 
trained air consists of boiling the feed water at atmos- 
pheric pressure and in this wav eliminating the dis- 
solved oxvgen. Boiling out the entrained air—de- 
aeration of the water—can be done by the open-tvpe 
of. water heater. 


Girls for Meter Readers. 


The Binghamton Light, Heat & Power Company, 
of Binghamton, N. Y., has employed girls to read 
meters and deliver bills. It has been found advisable 
to do this on account of the general labor condition 
and it is in line with the policy adopted about six 
months ago of emploving girls in all branches of the 
work where it is feasible to do so, thereby releasing 
as many men as possible for Federal service. 
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Bending—Syracuse Code—Ideas for the 


Home Electrical—_Improved Hickey—Among Contractors 


METHODS OF BENDING CONDUIT. 


Third of a Series of Articles Describing the Best 
Practice. 


By TERRELL CROFT. 


To Shorten a Bend which has already been formed, 
for example the one shown in Fig. 11, a tube T of 
such diameter that it will slip over the conduit is used 
as a lever (see Fig. 12) and the end of the conduit, 
with the operator standing on it to hold it to the floor, 
is bent back so that the angle A is somewhat less than 
go degrees. Then the lever tube (T in Fig. 13) is 
slipped down further on the conduit and the latter 
then bent back to a vertical position. Thus the radius 
of the bend may be decreased from that of R, of Fig. 
11 to R, of Fig. 14. That is, in this case the offset 
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g. 13.—Shortening the Bend—Second Operation. 


has been decreased from L, or 19 inches to L, or It 
inches, a shortening of 8 inches. 

In a Multiple-Conduit Run the Conduts Should 
Lie Parallel, both in the straight portions of the runs 
and at the turns. Fig. 15 shows the appearance of a 
turn in a multiple run where the conduits do lie paral- 
lel to one another, while Fig. 16 indicates how the 


Fig. 14.—The Completed Bend. 


same run would look if standard elbows or bends, 
formed without any reference to symmetry, were used. 
To insure the systematic construction outlined in Fig. 
I5 it is necessary to lay out the contour of each bend 
with a chalk line on the floor and then form the turn 


, to it. How this mav be done will now be described. 


J a , ; 


Fig. 15.—Showing a Right-Angle Turn Made in a Conduit Run 
with Symmetricaliy Bent Condults. 


In Laying Out Right-Angle Bends for conduit 
runs the procedure is as follows: First, see Fig. 17, 
draw a chalk line OA of any length (preferably 4 or 
5 feet long) on the floor. Second, lay off the distance 
OB (Fig. 18) 4 units long. The units may be of any 
dimension. That is, 1 foot may be taken as a unit, or 
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7 ee... > I inch or 6 inches. However, 1 foot ordinarily affords 
Gens a TT a convenient unit. With a piece of chalk tied on the 

Cee sng end of a length of string for a compass, and with O 
as a center and a radius of 3 units describe the arc 
YZ. With B as a center and a radius of 5 units 


-ngt 


Floor of Buding- 


Fig. 20.—Fourth Operation in Laying Out a Multiple-Conduit 
Bend. 
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Fig. 16.—Showing a Right-Angle Turn Made in a Conduit Run describe the arc WX. Now, draw a line OD through 


with Condult Elbows. the intersection (C, Fig. 19) of the two arcs. The 
line OD will then be at right angles to OA. Now OD 
Floor of Buiatng ., and OA may be prolonged to any required length. 


Then, with O as a center, the different arcs, to which 
the conduits of the multiple run are to be formed, 
are drawn on the floor (Fig. 20) with the chalk-line 
compass. 

As suggested in Fig. 21, when a bend is being 
formed it must, from time to time, be laid on the 
floor at the side of the chalk line drawn for it, to 
insure the proper contour. It is usually desirable to 


Fig. 18.—Second Operation in Laying Out a Right-Angle Mul- Fig. 21.—Showing How the Bend Shouid Be Formed to a Chaik 
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New Electrical Code in Use in Syracuse, N. Y. 


Commissioner Nicholson, of the Department of 
Public Safety of Syracuse, N. Y.. has announced that 
the new electrical code adopted by the Common Coun- 
cil has been put into effect January 9. The code pro- 
vides, among other things, that “It is no longer neces- 
Fig. 19.—Third Operation in Laying Out a Multiple-conduit Sary for hotel owners, owners of factories, etc., where 

Bend. electrical changes are frequent, to have an inspection 
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each time a change is made. If a licensed electrician 
is employed and a $10 license fee paid to the city, such 
owners mav make changes at will, providing there is 
inspection each three months by the Bureau of Gas 
and Electricity.” 


THE HOME ELECTRICAL—IDEAS FOR 
ARCHITECT AND CONTRACTOR ON 
THOROUGH EQUIPMENT OF 
THE HOME. 


Fine Publication by the Habirshaw Electric Cable Com- 
pany and the Western Electric Company. 


A publication of unusual character has been pre- 
pared jointly by the Habirshaw Electric Cable Com- 
pany, manufacturer of wires and cables, and the 
Western Electric Company, the distributor of these 
products and of many useful electrical household ap- 
pliances. It is entitled, “The Home Electrical” and 
contains plans and specifications for a typical resi- 
dence. These two ‘companies have established a 
definite working policy designed to deliver complete 
electrical equipment to the ultimate consumer at the 
lowest possible cost, consistent with dependable ma- 
terial and skilled workmanship. In carrying out this 
policy three features have been especially planned. 
(1) Preparation and distribution of correct plans and 
specifications for the use of the architect. (2) A 
duplicate of the architect’s plans and specifications to 
be placed in the hands of the electrical contractor. 
(3) A practical working plan of distribution and a 
stabilized basis of cost from which contractors and 
architects can closely estimate their investments in 
materials and appliances in each installation. 

The publication, which is being distributed to 
architects and contractors, contains typical complete 
plans and specifications that may be used by these in- 
terests, either in whole or in part, as an example to 
clients of an installation for a thoroughly modern 
home electrical. The data contained have been com- 
piled from the most reliable sources and represent the 
best modern practice. The information supplementing 
the plans is intended to answer all questions that may 
arise between architect, contractor and owner in con- 
sidering electrical equipment for the home. This is 
probably the only available compilation of this kind 
and has been indorsed by leading architects, contractors 
and electrical associations throughout the country as 
a constructive contribution to the industry. 

It is realized that the electrical contractor and the 
more enterprising architect appreciate the value of 
electricity in the home, but the owner as a rule needs 
to be educated. To carry out this educational work 
these two companies have launched extensive adver- 
tising in popular magazines of very wide circulation. 
A number of these typical advertisements are shown 
in the manual. 

The plans shown are not detailed wiring plans. but 
are intended to show locations of outlets for lighting 
fixtures, wall receptacles and other convenient elec- 
trical household devices. such as washing and vacuum 
cleaning machines, refrigerator, ice-cream - freezer, 
mangle, etc. A typical residence is shown and detailed 
plans are given of the basement, first, second and third 
floors, all being to scale and having in the margin 
numerous notations, symbols and other explanatory 
matter. Then follow two illustrated pages of wiring 
data, giving pithy suggestions for complete and first- 


class wiring of residences. 
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Improved Hickey Construction. 


By A. PERTLE. 


The usual form of home-made hickey consists of 
about 3% to 4 feet of 1-inch pipe and a “tee” fitting, 
as shown in the upper part of the accompanying 
sketch. I have found that a better way to make the 
hickey 1s to use about the same length of pipe with a 
bend or kink in it and a four-way pipe fitting instead 
of a tee. The lower sketch shows my construction. 


Lee 


Common and Improved Forms of Hickey. 


The advantage of this is that the bottom hole can be 
used instead of reversing the hickey, as is frequently 
done (see Fig. 5 of Mr. Croft’s article in the January 
12 issue). The kink near the fitting often permits a 
stronger or more convenient hold to be obtained on 
the hickey and a more powerful bending action brought 
to bear on the conduit. 


Among the Contractors. 


The Blumenthal-Kahn Electric Company, Balti- 
more, Md., is nearing completion of the wiring in an 
ordnance factory for the Poole Engineering Com- 
pany at Woodberry, Md. This is a conduit job 
throughout and costs about $25,000. 


The Central Electric Company of Peoria, IN., has 
the contract for rewiring about 700 outlets in a large 
store building for Clarke & Company, in Peoria. In- 
cluded in the wiring is installation of an automatic 
call system and several outlets for tailors’ electric 
pressing irons. 


The United Electrical Construction Company. 
Philadelphia, Pa., has under way the contract for elec- 
trical installation in a large factory for the Lanston 
Monotype Company in that city, the cost of the build- 
ing being about $140,000. The company is also wiring 
a $100,000 naval storehouse at Hampton Roads, Va. 


The Freeman-Sweet Company, 608 South Dear- 
born Street, Chicago, Ill., has the contract for fur- 
nshing and installing all the electrical equipment in- 
the new motor service building of Marshall Field & 
Company, the largest department store and wholesale 
drvgoods establishment in Chicago. The building will 
cost about $400,000. 


Russell & Company, 56 West Forty-fifth Street. 
New York City, have been awarded the contract for 
the electrical work in the new residence at 95 Maple 
Street, Flatbush, Brooklyn, N. Y., for William H. 
Todd. M. Trautschold is the architect. The work is 
being installed with rigid conduits for the feeders and 
BX cable for the branch circuits. The lighting fix- 
tures will also be furnished by the Russell company. 
Bells and telephones are likewise included in this con- 
tract. 
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New Appliances 
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S ign Receptacles—Coffee-Urn Heater—Improved Three- 
Core Cable Construction—A Modern Electric Washer 


New Sign, Outlet-Box and Concealed Receptacles. 


Pass & Seymour, ‘Inc., Solvay, N. Y., which was 
one of the first electrical manufacturers to make what 
is now known as sign receptacles, is about to place on 
the market a receptacle that will be known as No. 437. 
This device is of the well known screw-ring type 
which fits the common 14-inch hole. The principal 
advantage of this device lies in the fact that the body 
of the receptacle proper is but 13/16 inch in depth. 
This allows the wires to be carried the proper distance 
from the surface wired over and effects a material 
economy of space because it does not extend back far 
from the face of the sign or, when used in outlet 
boxes, it does not extend from the outlet-box cover as 


New Short-Backed Sign and Outlet-Box Receptacles, Nos. 437, 
40003 and 4035. 


far in the box as the common receptacle. The new 
device may well be classified as a “short-backed re- 
ceptacle.” 

Provision is made in the back for pouring in 
weatherproofing compounds, thereby entirely covering 
the metal parts. The manufacturer states that the 
receiving shell for the lamp is very rich in copper and 
yet has sufficient alloy to render it a dependable and 
rigid member. This lamp shell is retained in the 
receptacle by means of phosphor-bronze screws of 
special strength, which readily permit the removal of 
the shell for the lamp, without disturbing the terminal 
plates in the back of the receptacle. 

A ball-tipped spring-center contact of phosphor 
bronze guarantees continuous contact with the base of 
the lamp. This is an important item because the usual 
location of these receptacles, when installed, is remote 
and hard to get at, therefore any feature which adds 
to the durability and permanency of the device makes 
frequent attention unnecessary by the caretaker. 

The terminal binding screws are sturdy, broad- 
headed screws with a massive shank carefully threaded 
into the heavy terminal plates and so located that the 
wires, when connected, center exactly in the deep race- 
ways in the porcelain body. 


New Porcelain Concealed Receptacles, Nos. 4000 and 4001. 


Another new receptacle, P&S No. 4003, which is 
a companion piece of No. 437, is a short-backed re- 
ceptacle furnished with six-inch leading-in wires. 
P&S No. 4035 is a new screw-ring sign and outlet- 
box receptacle of the same family as Nos. 437 and 
4003 and differs from the latter only in that it has a 
one-inch back. 

Two other new devices (P&S Nos. 4000 and 4001) 
are new porcelain concealed receptacles. The wires 
are introduced from the back of these receptacles. 
The outer porcelain shell entirely conceals the sup- 
porting screws as well as the binding screws and 
terminals. No. 4000 is without shade-holder groove 
and No. 4001 has a shade-holder groove. The outside 
eae aga of the base of these receptacles is 2 5/16 
inches. 


Electric Heater for Coffee Urns. 


Herewith is illustrated the practical use of the elec- 
tric coffee-urn heater, a new device of the Edison 
Electric Appliance Company, successor to the Hughes 
Electric Heating Company, Chicago. The heater has 
an adjustable base, whereby the burner may be raised 
to contact with the urn. The burner is heavily in- 


Hughes Electric Coffee Urm Heater. | 
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sulated with an asbestos composition block, thereby con- 
serving the heat and confining it to the bottom sur- 
face of the urn, giving little, if any, radiation at the 
sides and bottom. Three separate heat temperatures 
are available, with perfect control. Thus, a test with 
an 880-watt heater under a 3-gallon urn, with the three 
temperatures, gave these results: Urn contained 3 
gallons of water at 120 degrees F. High heat, or 880 
watts, brought water to boil, at 212 degrees, in 75 min- 
utes; medium heat, or 440 watts, maintained the boil- 
ing temperature of 212 degrees; low heat, or 220 
watts, held a temperature of 170 degrees for 16 hours. 
Other tests were made with a 1500-watt heater under 
a 5-gallon urn. The electric coffee-urn heater is made 
in four sizes of 880, 1100, 1500 and 1800 watts, and 
has black enamel base, with switch finished in gun 
metal. 


IMPROVED CONSTRUCTION OF THREE- 
CONDUCTOR, THREE-PHASE CABLES. 


Development of Hochstadter and Davis Patents for Sur- 
rounding Each Insulated Conductor with Metal Wrap- 
ping to Eliminate “Hot Spots.” 


In the London Electrician of May 19, 1916, there 
appeared an article by M. Hochstadter on high-ef- 
ciency three-core cables. This article called attention 
to the tendency of three-conductor, three-phase cables 
of ordinary type to develop “hot spots” and resultant 
charred insulation at the center of the cable under cer- 
tain conditions. Mr. Hockstadter called attention to 
the fact that this detrimental action may be eliminated 
by the simple expedient of dispensing with the belt 
insulation and increasing the insulation on the con- 
ductors, each of the separately insulated conductors 
then being wrapped with a metal covering, which 1s 
grounded continuously or at intervals to the sheath of 
the cable. The author pointed out that by this type of 
construction the rotary field at the center of a three- 
core cable, when operating three phase, is eliminated. 

Others have noted the same tendency in three-core 


‘cables of ordinary type to overheat at the center, and 


Davis in his patent No. 1,132,451, specifically referring 
to this tendency, proposes to minimize it by increasing 
the distance between the cores, and in his second patent 
of the same date, bearing No. 1,132,452, he suggests 
another alternative, namely, the use of copper cover- 
ings of high thermal conductivity over portions of the 
boundary of the conductor insulation. 

A perusal of the above mentioned article and of the 
patents issued to Mr. Hockstadter (German patent 
No. 288,446 of November, 1915, and United States 
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patent No. 1,199,789 of October, 1916), makes it ap- 
parent that while he had in mind the use of wrappings 
of material of high thermal conductivity, such as cop- 
per (mentioned in his German patent), he apparently 
relies for his improvement in cable construction less 
upon their thermal conductivity than upon the benefits 
derived from the improvement in the electrical condi- 
tions. Contrasted with this we have Davis’ improve- 
ment. In the latter’s second patent, referred to above, 
he apparently adopts the point of view that the over- 
heated central portion of a cable is more or less directly 
the result of the inability of that portion of the cable 
to dissipate its heat, and he provides paths of high 
thermal conductivity from the center of the cable to 
the sheath. 

It need not concern us which of these two points 
of view is correct. The main thing to be borne in 
mind for present consideration is that by the adoption 
of this construction, as shown in the cuts herewith, 
using those metals for Hochstadter’s metallic shield 
which will have the highest thermal conductivity and 
in sufficient thicknesses to dissipate the heat from the 
center of the cable in an adequate manner, there is 
secured in a highly perfected form, cable which for low 
and high voltages, particularly on grounded-neutral 
systems, is a distinct step in advance in the art of cable 
manufacture. 

The thickness of copper required in this construc- 
tion to adequately perform the functions of field con- 
trol and thermal conductor is at most but a few thou- 
sandths of an inch. Even with very heavy currents in 
the conductor, of the highest frequencies used in prac- 
tice today, namely, 60 cycles, the eddy-current loss in 
a ‘continuous sheath of this sort, when made of high- 
conductivity copper of a few thousandths of an inch in 
thickness, will be but a few per cent of the I?R loss in 
the conductor. Obviously, the production of a con- 
tinuous copper sheath is unpractical. The natural 
method of applying such a covering is to make use of 
tapes of such width, and applied in the same manner, 
as would naturally be pursued by those familiar with 
the art of cable manufacture in order to secure suf- 
ficient flexibility. A small space is preferably left be- 
tween the edges of such tape by means of which im- 
pregnation of the paper insulation of the cable may be 
better accomplished. The application of the Hoch- 
stadter shield in this manner obviously still further re- 
duces the eddy-current losses, as is pointed out by 
Field (English patent No. 319 of 1904), in connection 
with a somewhat similar construction he makes use of 
for a ground shield on three-core cable. In point of 
fact this method of construction practically eliminates 
eddy-current losses, even under the worst conditions, 


Hochstadter Type Cable 
Copper conductor (9534. mm.) 
9mm.impregnated insulation. 
Metallic covering. 
FiHine. 


3-2 mm. lead covering. 


Section of Hockstadter Type of Cable. 


January 26, 1918. 


namely, where the Hochstadter shield is applied to 
cables carrying very heavy currents, such as might be 
used in three-conductor low-voltage service. 

The Hochstadter United States patent, referred to 
above, was applied for March 27, 1913, and allowed 
October 3, 1916, and is owned by the Standard Under- 
ground Cable Company, of Pittsburgh, Pa., to which it 
was assigned by the inventor in 1913. This company 
calls attention to the many advantages to be derived 
from the use of this type of construction. Cables made 
by this company, after the teaching of Hochstadter and 
Davis in the early part of 1914, where the wrappings 
were made of copper tape 0.5 inch in width and 0.002 
inch in thickness, have a degree of flexibility which is 
entirely suitable for most purposes and, while the 
wrappings are thin enough to make good contact with 
the insulation, they are sufficient in thickness to give 
ample thermal conductivity for carrying away the heat 
generated at the céntral portions of the cable. 

It will be noted that while this type of construction 
more directly applies to high-voltage cables it may, un- 
der certain conditions, be advantageously used on low- 
voltage cables of three-conductor construction, since, 
even where the dielectric loss may be inappreciable at 
high temperatures, there will nevertheless be an ad- 
vantage in securing the lower insulation temperatures 
attainable by this method. Obviously, the greatest gain 
in low-voltage cable using this type of construction will 
be where only one or two cables are installed and where 
it is desired to operate them at very heavy current 
loads. Where a great many low-voltage three-con- 
ductor cables are operating in adjoining ducts, the ad- 
vantages attainable by this type of construction are less 
pronounced and in some cases hardly warranted by the 
increased expense, because in congested duct systems 


the temperature drop between the conductors and the. 


cable sheath 1s usually but a small portion of the total 
drop of temperature between the conductors and the 
surrounding earth, and thus, even if the copper wrap- 
pings increased the thermal conductivity of the insula- 
tion to infinity, the gain in carrying capacity for equal 
insulation temperatures would of necessity be small . 

Were the metallic wrappings nothing but heat con- 
ductors, their presence would be of the same but no 
greater value in high-voltage cables than just indicated 
for low-voltage cables. The fact that they are elec- 
trical conductors also, however, entirely changes the 
matter and high-voltage cables thus constructed are ad- 
vantageously used either when operating singly or 
when operating in large groups in close proximity as 
may be necessary in congested duct systems. 

The Standard Underground Cable Company ex- 
pects to issue a bulletin and other data in the near fu- 
ture giving more details concerning these cables. 


Motor-Driven Dolly-Type Washers. 


Scarcity of household servants and especially of 
laundresses is causing housewives to undertake their 
own clothes washing and this means a greatlv increased 
demand for washing machines, of which the electric- 
ally driven ones are the ideal type. A new electric 
washer has been placed on the market by the Thistle 
Manufacturing Company, 325-329 North Curtis 
Street, Chicago, Ill., which incorporated manv of the 
best features of washing-machine construction, for 
which reason it is known by the trade “Up-2-Date.”’ 

This machine has a tub of kiln-dried red cypress 
mounted on well braced legs with casters for easv 
movement about the laundry. The driving motor is 
of 1/6 horsepower rating, either direct current or 
alternating current. It is belt-connected to a large fly- 
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wheel, thus giving a flexible drive and relieving the 
motor of excessive sudden strains. The gears are all 
machine cut to give smooth, efficient running and they 
are well covered to guard against damage to the clothes 
or operator. The bearings are babbitted. For clothes 
agitation there is a self-adjusting dolly, which makes 
from 8o to 9o rotations and reversals per minute. A 
galvanized cap covers the dolly shaft, preventing injury 
to the clothes. 

The wringer is of good construction with rolls ot 
the best quality rubber obtainable. It is controlled by 
a handy lever at the side, which starts, reverses and 
stops it instantly. There is also a safety release lever, 
a slight pressure on which loosens the wringer rolls 
and thus prevents injury to the mechanism or to the 
clothes should the latter become choked in the rolls. 
The wringer can be operated while the washer is run- 
ning or independently and can be swung around to 
convenient positions by merely pressing a special 
lever. This latter feature permits wringing from the 
machine to the rinsing tub, from the rinsing tub to the 


The ‘‘Up-2-Date”’ 


Electric 
Wringer. 


Home Washer With Swinging 


bluing tub, and from the latter to the clothes basket; 
both the two latter operations can be performed while 
a new batch of clothes is being churned and washed 
in the machine. thus effecting a great saving of time. 

Every part of the machine is substantially built and 
well finished, so that with the up-to-date features it 
possesses it makes a high-grade appliance of great 
utility and value. 


Big Increase in Electric-Cooking Load of California 
Company. 


Eight hundred and ten kilowatts of electric cook- 
ing and heating apparatus were added to the lines of 
the Western States Gas & Electric Company in the 
Lodi, Cal., district, during 1917. The following appli- 
ances were placed in active use during the period: . 83 
electric ranges, 7I water heaters, 75 room heaters, I 
disc stove and 231 other appliances. 
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‘Bulletins, Calendars and Catalogs Distributed—Manufact- 
urers Opening Branches and Appointing Representatives 


The Crescent Electric & Manufacturing Company, 
Pittsburgh, Pa., is reported to have bought the entire 
stock of the Pittsburgh Armature Works. The Crescent 
company with this added equipment is in position to take 
care of any kind of armature work. 


l The Wagner Electric Manufacturing Company, St. 

Louis, Mo., announces the opening of a service station at 
535 First Avenue South, Seattle, from which to handle 
service in the State of Washington and the Northwest. 
It announces, also, the removal of its Seattle sales office 
to the location given herein, to continue in charge of C. 
Kirk Hillman. 


Trimont Manufacturing Company, 55-71 Amory, Rox- 
bury, Boston, Mass., is sending out a catalog on its tools, 
imade under the trade-mark Trimo. Trimo basin, chain, 
giant chain, monkey, pipe and wood handle narrow Jaw 
wrenches and accessories are described, priced and illus- 
trated. A table of standard wrought iron and steel pipe 
dimensions is also given. 


Frankel Solderless Connector Company, Inc., with 
offices and works 177-179 Hudson Street and 27-29 Vestry 
Street, and sales rooms 733-35 and 1140-46 Broadway, 
New York City, advises that the Westinghouse Electric 
& Manufacturing Company, East Pittsburgh, Pa., is now 
its exclusive sales agent in the United States for all its 
manufactured products. The Frankel company’s material 
will be stocked by the Westinghouse company at all its 
branches. 


United Printing Machinery Company, with main office 
100 Summer Street, Boston, and branch offices in Chicago 
and New York City, has issued a folder on the Chapman 
electric neutralizer. This is a simple equipment for elim- 
inating troubles duc to static electricity on rotary, flat- 
bed, lithographic and offset presses, which are extremely 
annoying during the cold, dry months of winter. The 
action of the neutralizer is explained and the experience 
of one printing establishment is given. A partial list is 
also given of printers who have used Chapman neutral- 
izers for several vears. 


Stow Manufacturing Company, Binghamton, N. Y., 
inventor and manufacturer of the Stow flexible shaft, and 
said to be the oldest portable-tool manufacturer in Amer- 
ica, is distributing a booklet on Stow portable tools. This 
booklet illustrates and describes various types of drills 
for different uses, bench and tool post grinders, Stow flex- 
ible shaft center grinder, portable emery grinders (elec- 
tric and rope driven), electric hand buffer, flexible shafts, 
clamp spindle stop clutch, motor-driven Stow screw 
driver, Gee Whiz machine and other tools, which are 
mostly electrically operated. The company will supply 
Bulletins 101 and 102, describing its tools, which are pro- 
duced by the builder, backed by 42 years’ experience. 
Many manufacturers are successfully using them every day 
and they play a prominent part in the production of 
munitions. 


The Fidelity Electric Company, manufacturer of mo- 
tors, generators, fans, rotary converters, electrical ma- 
chinery, etc., of Lancaster, Pa., is finishing the erection 
of a new. factory building adjoining its old buildings, with 
a floor space of about 27,000 square feet and two stories 
high, so as to permit ample daylight. The building just 
completed, which is 240 feet long. extending one-half 
block, will be used for the assembling and winding de- 
partments, giving increased space in the old buildings for 
the other departments, including the machine shop. It 
will be occupied immediately following the Lancaster 
County Automobile Show in the company’s building, 
which will be held next month. The company found it 
necessary to add this space to enable it to care for its 
rapidly increasing business since it added to its line of 
polyphase motors in all sizes up to and including 30 
horsepower. 


V. V. Fittings Company, Philadelphia, Pa., is now 
represented on the Pacitic Coast by the Baker-Joslyn 
Company, 526 First Avenue South, Seattle, Wash. The 
Baker-Joslyn Company, with headquarters at San Fran- 
cisco, and of which H. H. Manny is Seattle manager, 
has taken on the complete line of conduit and marine 
httings of the V. V. Fittings Company. 


Superno Company, Inc., 52 Broadway, New York 
City, is distributing a catalog on its Syperno patented steel 
superheaters. This catalog, which has a number of illus- 
trations and installation diagrams, shows the application 
of Superno superheaters to boilers of the stationary type, 
but they are, however, as readily adapted and installed in 
boilers of the marine type and locomotive type, using 
either coal or oil for fuel and information regarding such 
applications will be furnished upon request. 


United Gas & Electric Engineering Corporation, 61 
Broadway, New York City, presents much interesting 
matter in its January issue of The Bulletin, its monthly 
publication. This covers facts about the various depart- 
ments of the utility concerns operated under the super- 
vision of the principal corporation. The matter comprises 
current information relating to sales records made, co- 
operation in aid of government war preparation, new 
equipment installed, work planned for 1918, window dis- 
plays, the development of small power business, and per- 
sonal sketches. 


Wirt Company, manufacturer of electric lighting ap- 
pliances, Germantown, Philadelphia, issues a letter of Jan- 
uary @ to its fricnds, the sales managers, commenting on 
one of the new ways of putting the salesmanship idea, 
which is: “Very little is bought in these days. Things 
are sold.” Emphasis is placed on the proposition that the 
salesman must sell. The sales booster, who signs this 
letter, not only urges the sale of the company’s Dim-a- 
lites, but all other lines of its products, thus rounding out 
results desired. These constitute the introductory to an 
appeal to salesmen to pull together for business results 
for 1918. 


Edison Lamp Works of General Electric Company, 
Harrison, N. J., is sending out a very artistic 1918 calen- 
dar. The picture shows a maiden at sunrise on a ledge of 
rocks hanging over water. The mountains in the distance, 
a tree nearby, and the water are radiant with the sun’s 
early morning rays. The top of the picture shows an 
Edison Mazda lamp casting its beam in all directions. The 
picture proper is a reproduction of an oil painting specially 
designed for the Edison Lamp Works by Maxfield Parrish, 
illustrator and mural painter. This beautiful calendar is 
unusually interesting from the fact that it has been re- 
produced in 17 printings, something that it is said has 
never before been attempted in commercial lithography. 
The inspiration of it is aptly expressed by the words of 
Shakespeare, “And night is fled, whose pitchy mantle over- 
veiled the earth.” 


George Cutter Company, South Bend, Ind., is dis- 
tributing copies of its new bulletin No. 3337 on Sol-Lux 
industrial lighting reflectors and fixtures. This bulletin 
will appeal to users of this line of lighting equipment. 
which is exceptionally complete. Considerable informa- 
tion on the subject of industrial lighting is given and its 
value is pointed out in a clear way. The characteristics 
of Cutter reflectors and holder sockets are explained with 
the aid of distribution curves and illustrations, showing 
details of construction, so as to guide the purchaser in 
the proper selection of the reflector best suited for his 
purpose. Among tne reflectors and fixtures listed and 
illustrated are reflectors made of one piece, reflectors 
with standard heels, also with snap-ring holders; fixtures 
of the pendent, bracket, entrance and store sign types: 
Reflecto-Cap Diffusers are also shown and described. 
Copies of the bulletin can be had on application to the 
company. 


January 26, 1918. 


Western Electric Company has leased 45,000 square 
feet on the thirteenth and sixteenth floors of the building 
just completed on the north side of Twenty-first Street, 
from Broadway to Fifth Avenue, New York City. This 
lease is for a term of years at an aggregate rental of 
$200,000 for a distributing office. 


Harvey Hubbell, Inc., Bridgeport, Conn., is distribu- 
ting a new folder on the Hubbell line of interchangeable 
attachment plugs and T-slot receptacles. The advantage 
of having plenty of convenient outlets is pointed out and 
_the adaptability of the Hubbell devices clearly set forth 
by aid of over 30 illustrations of flush and surface wall 
receptacles, fixture and other receptacles, current taps, 
attachment plugs, multiple plug bases, etc. The construc- 
tion of “Knostrain” caps is also well shown. 


Westinghouse Church Kerr & Company, Inc., engi- 
neers and constructors, with main office 37 Wall Street, 
New York City, are distributing a brilliant color print 
of the potash works of the Mineral Products Cor- 
poration, the first refined potash plant in the United 
States, located at Marysvale, Utah, 200 miles south of 
Salt Lake City. Upon the discovery of a 28-foot vein, of 
alunite in Marysvale, the enginecring ingenuity and abil- 
ity of Westinghouse Church Kerr & Company was em- 
ployed to design and construct a plant to convert this ore 
into potash. The processes involved in the conversion of 
alunite are intricate and the difficulties, due to the inacces- 
sibility of the location, were many, but these engineers 
and constructors, as usual, proved equal to the situation 
and the new plant is now treating 150 tons of ore a day, 
which means a yield of 30 tons of potash in the form of 
sulphate. Owing to the war stopping our importation of 
potash, of which in normal times the United States im- 
ported from Germany about $12,000,000 worth, and 
its great importance in application to soil to yield 
food for ourselves and our allies, and its other uses, the 
significance of producing our own potash can readily be 
realized. 


The Robbins & Myers Company, with main office and 
factory at Springfield, Ohio, and with branches and 
agencies in all the principal cities of the United States 
and foreign countries, has just issued a striking little 
catalog, No. 1117, on Robbins & Myers’ electric fans. 
These fans, which are for alternating and direct-current 
circuits, are of the non-oscillating, oscillating, ceiling and 
ventilating types. They can be furnished in special 
sprayed enamel or electro-plate finishes to match the fin- 
ish of interiors where appointments require particular 
harmony of finish. Each fan is carefully made and thor- 
oughly tested before entering the packing room. The 
catalog gives a number of clean-cut illustrations and de- 
scriptions of the various types and accessories, and tells 
of their particular uses. The Robbins & Myers’ hat-clean- 
ing motor is also described and illustrated. Telegraphic 
code for quotations, orders, shipments, express companies, 
etc., is conveniently listed in the back part of the booklet. 
The cover designs of this catalog are very appealing and 
show two youngsters in their cribs, scantily clad, sur- 
rounded by toys and kittens, presumably on a very warm 
night, joyfully reaching out toward the cool currents pro- 
duced by nearby active Robbins & Myers’ electric fans. 


Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa., to stimulate dealer interest and co- 
operation has begun the issuance of a monthly publica- 
tion, January, 1918. This new paper is to be known as 
“Contact,” and is the same size as the Saturday Evening 
Post, to permit effective display of its contents and full 
scale reproduction of advertisements in national mediums. 
The new magazine will replace the Westinghouse Com- 
pany’s monthly, “Merchandising Calendar,” and also the 
special publications distributed on merchandising cam- 
paigns, which are issued from time to time throughout 
the year. The intention is to make “Contact” a clearing 
house of ideas for Westinghouse distributors. Whether 
these ideas cover window display, stock accounting, stock 
arrangement, canvassing or any merchandising problem, 
they will be welcome in its columns. New sales ideas, 
successful campaigns, plans for more business, for bigger 
profits, for better service from employees are being so- 
licited by Westinghouse representatives throughout their 
trade. The first issue contains articles on getting rid ot 
after-Christmas stock; bigger profits by better planning of 
advertising according to a definite schedule; sales letters 
that “bring home the bacon,” and the value of the proper 
spending of our money in winning the war. “Contact” is 
sent gratis to dealers in Westinghouse supplies and 
appliances. 
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Menominee Electric Manufacturing Company, manu- 
facturer of motors, telephone and electrical goods, is re- 
moving from Menominee, Mich., to Cairo, Ill. It is 
reported the company is building a plant at Cairo, which 
is being erected for it by the Kelly Construction Company. 


Driver-Harris Company, Harrison, N. J., maker of 
wire, strip and strand, announces that it is now prepared 
to supply 99 per cent cold rolled pure nickel sheets. Many 
former uses for this metal have been abandoned, due to 
the inability of manufacturers to secure the necessary raw 
material, since the start of war. This new and reliable 
source of supply will be appreciated by manufacturers 
who are interested in the use ot the metal. 


Beardslee Chandelier Manufacturing Company, Chi- 
cago, announces that it has secured the services of J. B. 
Beel, one of the best known fixture designers in the 
country. Mr. Beel was for twelve years with the T. W.- 
Wilmarth Company. During that time he designed some 
of the most artistic fixtures in use in the electrical field, 
among them being the lighting fixtures used in the Cook 
County Court House; the Blackstone Hotel, Chicago; 
Davenport Hotel, Spokane, Wash.; Oregon Hotel, Port- 
land, Ore., and many other notable installations. 


George Cutter Company, with main offices in South 
Bend, Ind., is sending out the second edition of Cutter 
Handy Wiring Tables and Illumination Data. The first 
edition was compiled and issued in 1896. The tables have 
now been brought up to date and additional material has 
been included, especially on the subjects of illumination 
and on the application of lighting equipment to industrial 
and other purposes. The booklet, which also shows a 
part of Cutter electric lighting fixtures, such as holder- 
sockets, Sol-Lux reflectors, Universal flood-lighting pro- 
jectors, wall brackets, etc., is issued complimentary to 
those interested in the more efficient use of electric light. 


The Cutler-Hammer Manufacturing Company, of Mil- 
waukce, Wis., has just published two small six-page circu- 
lars. One of these is entitled “C-H Electric Space Heater 
Unit,” and describes a steel-jacketed unit, which is ap- 
proximately the size of a two-foot rule. A number of 
applications of this unit are described, giving several sug- 
gested ways of mounting. The circular also makes note 
of the fact that these heater units are now put up in 
standard packages of ten units each, carrying a label at 
each end so that the boxes can be easily identified when 
on the shelves of the stockroom. The capacity of each 
unit is 500 watts and they may be used on either alter- 
nating or direct-current circuits. The other circular is 
entitled “C-H Electric Air Heaters.” These heaters are 
divided into a number of groups, several being for indus- 
trial or miil use, made in capacities of from 2 kilowatts 
to 10 kilowatts. Other heaters are illustrated and are 
particularly desirable for offices, bedrooms, bathrooms, 
etc., and have a better appearance than the mill and in- 
dustrial type of heater. The dimensions, ratings and 
prices are given in the folders referred to. 


The Trumbull Electric Manufacturing Company, oi 
Plainville, Conn., has accepted an invitation of member- 
ship in the Rice Leaders of the World Association, New 
York. This company enjoys a distinctive position the 
world over as a manufacturer of electric switches, panel 
boards, armored cable and kindred specialties. As a 
member of this organization its position will be enhanced 
by an afhliation with other worthy concerns making up 
the membership. The association 1s an organization of 
leading manufacturers, co-operating to maintain the high- 
est business standards in every department of operation. 
Members are identified by a co-operative emblem which 
sets forth by word and symbol the qualifications for mem- 
bership in the association as follows: A laurel wreath 
stands for Honor—“A recognized reputation for fair and 
honorable business dealings.” A wheat sheaf represents 
Quality—“‘An honest product of quality truthfully repre- 
sented.” A lion rampant, signifies Strength—“‘A respon- 
sible and substantial financial standing.” Mercury, a 
speed courier, typifies Service—“A recognized reputation 
for conducting business in prompt and efficient manner.” 
elhe mission of this association is not only to point out 
worthy products, but to indicate to all men the sterling 
principles which underlie the manufacture of these prod- 
ucts. It tells the world the truth about its members, and 
that truth is simply and convincingly expressed in the 
association emblem and defined in the qualifications for 
membership. The Trumbull company has joined in the 
work of the Rice Leaders of the World Association to 
co-operate with other high-grade manufacturers in keep- 
ing before the public mind high standards of business 
principles and merchandise quality. 
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Men in Service 


E. B. and W. A. Strong in Service—United Gas & Electric 
Engineering Well Represented—G. E. Tripp Appointed 


W. H. Stevens and CLARENCE C. 
SALISBURY, who were two of the six 
draftsmen of the Rochester Railway & 
Light Company, Rochester, N. Y., chos- 
en to go to Washington recently to as- 
sist in the Ordnance Bureau of the War 
Department, report being engaged in in- 
teresting work. Mr. Salisbury is at 
work in the Trench Warfare Depart- 
ment. 


Lieur. Epwarp B. Strone, JR., of 
Company F, 159th Infantry, and W. A. 
Strone, electrician in the U. S. Naval 
Radio Service, are members of the 
editorial and managerial staff of the 
Journal of Electricity that have entered 
service. Lieut. Strong is treasurer of 
the Technical Publishing Company, pub- 
lisher of the Journal of Electricity, and 
has been actively engaged in its behalf 
for several years prior to his present 
service with the Government at the 
National Army Camp at Linda Vista. 
W. A. Strong, his younger brother, is 
now somewhere in the Pacific, in charge 
of radio service for the Government. 
These young men are sons of E. B. 
Strong, president of the Technical Pub- 
lishing Company, and are typical of the 
spirit of the Great West in their enthus- 
iasm and patriotic fervor for service in 
the cause of democracv. 


Unitep Gas & ELECTRIC ENGINEERING 
CorPoRATION, with headquarters 61 
Broadway, New York City, in its Janu- 
ary issue of The Bulletin, lists the names 
of 389 men, employees of the company 
and subsidiaries, who have entered Gov- 
ernment service. The number of em- 
ployees listed from the various com- 
panies represented are as follows: 
Birmingham — Birmingham’ Railway, 
Light & Power Company, 98; Bloom- 
ington—Union Gas & Electric Company, 
2; Buffalo—International Railway Com- 
pany, 50; Colorado Springs—Colorado 
Springs Light, Heat & Power Company, 
0; Elmira—Elmira Water, Light & Rail- 
road Company, 10; Harrisburg—Harris- 
burg Light & Power Company, 2; Hous- 
ton—Houston Lighting & Power Com- 
pany, 18; Houston Gas & Fuel Com- 
pany, 12; Knoxville—Knoxville Railway 
& Light Company, 9; Lancaster, Pa— 
Conestoga Traction Company, 23: Edi- 
son Electric Company, 7; Lancas- 
ter Gas, Light & Fuel Company, 
5; Leavenworth—Leavenworth Light, 
Heat & Power Company, 1: Little Rock 
—Little Rock Railway & Electric Com- 

any, 23; Lockport—Lockport Light, 

eat & Power Company, 1; Memphis— 
Memphis Street Railway Company, 52; 
New Orleans—Consumers Electric Light 
& Power Company, 8; New Orleans Gas 
Light Company, 4; New Orleans Rail- 
way & Light Company, 45; New York— 
United Gas & Electric Engineering Cor- 
poration, 4; Richmond — Richmond 
Light, Heat & Power Company, 1; 
Terre Haute—Citizens Gas & Fuel Com- 
pany, 2; Wilkes-Barre—Wilkes-Barre 
Company, 7 


ROLL OF HONOR. 


The electrical industry, perhaps 
to a greater extent than any other 
industry, has answered the call 
of the Nation for Men. As this 
is a war of engineers, naturally 
the technically trained men in the 
electrical industry have been in 
great demand and they have re- 
sponded with splendid patriotism. 
Many of the large utility and 
industrial corporations have as- 
signed men for Government serv- 
ice aside from those who have 
voluntarily entered or been called 
for service. 

Tue ELectricaL Review will 
welcome news concerning men 
who have entered the service or 
who are engaged in any patriotic 
duties. 


Guy E. Tripp, of New York, hereto- 
fore chairman of the Westinghouse 
Electric & Manufacturing Company, 
East Pittsburgh, Pa., has been appointed 


Guy E. Tripp. 


by the War Department as chief of the 
Production Division of the Ordnance 
Bureau, intrusted with the task of 
supervising and stimulating the produc- 
tion of all ordnance supplies. The ap- 
pointment of Mr. Tripp, who is com- 
missioned colonel, is one of the im- 
portant steps in the reorganization of 
the Ordnance Bureau, announced re- 
cently by its chief, General Crozier. 
Mr.~ Tripp wag selected for this im- 
portant duty because of his experience 
in the manufacture of munitions of all 
kinds, the Westinghouse company hav- 
ing obtained large contracts from the 
British and Russian Governments im- 
mediately on the outbreak of the Euro- 
pean war. He is credited with bringing 
to the Department the highest obtain- 
able type of experience and ability to in- 
sure speedy and careful production of 


munitions. The board of directors of 
the Westinghouse company has given 
him a leave of absence for the duration 
of the war. 


J. A. Royster, electrical inspector for 
Martinez, Cal., for the last three years, 
is now with the U. S. Army. Mr. Roys- 
ter is master signal electrician of Com- 
pany C, 322d Field Signal Battalion, sta- 
tioned at Camp Lewis, Wash. 


A. R. THompson, of the distribution 
department of the Pacific Gas & Electric 
Company, has resigned to accept a com- 
mission as captain of engineers in the 
United States Reserves. S. J. Lisberger, 
of the distribution department of the 
company, will have direct charge of Mr. 
Thompson's former duties and will act 
as chief engineer of the San Francisco 
district in both steam and electric work. 


Guy A. RICHARDSON, superintendent 
of railway, of the Puget Sound Traction, 
Light & Power Company, Seattle, 
Wash., has been called to Philadelphia 
by the International Mercantile Corpo- 
ration to assist for a time in solving the 
problems of transportation to and from 
its plant at that place, where thousands 
of men are employed in constructing 
steel ships for the United States. 
Charles A. Stone, of Stone & Webster, 
is president of the International Mer- 
cantile Corporation. 


H. O. CLARKE, Jr., commercial man- 
ager of the Houston Lighting & Power 
Company, Houston, Tex., has received 
an appointment from the Government to 
assist the local aviation construction and 
field officers in an advisory capacity in 
problems concerning their electrical in- 
stallations at the local army canton- 
ment. This appointment follows closely 
Mr. Clarke’s election as Jovian States- 
man for Texas, in recognition of his 
activity in electrical and business affairs 
in Houston. 


F. Emerson Hoar, who for the last 
five years has been head of the gas and 
electric department of the California 
Railroad Commission, has left for 
Petersburg, Va., for three months’ train- 
ing as a Captain in the Engineers’ Corps. 
Mr. Hoar, who was born in Kern Coun- 
tv, California, 40 years ago, served dur- 
ing the Spanish-American War with 
Company I, First California Volunteers, 
the regiment which took Manila. After 
the war he remained at Manila for two 
vears, working there as a civilian in 
engineering work. Within the last year 
Mr. Hoar has had charge of very im- 
portant studies in connection with oil 
resources, industrial power rates and, in 
fact, all of the larger problems brought 
before the commission in which gas and 
electric utilities are involved. The Cali- 
fornia Railroad Commission released 
him with great reluctance from his im- 
portant work, which also included the 
investigation of the feasibility of inter- 
connecting transmission line systems of 
California and otherwise conserving 
fuel and power generally. 


January 26, 1918. 
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Personal 


V. R. Despard Opens Own Business—F. H. Smock Sec- 
retary of Sheboygan Contractors—M. Rupert Promoted 


W. R. PutNaAm, division manager of 
the Utah Power & Light Company, Salt 
Lake City, Utah, has been made a di- 
rector of the Utah Manufacturers’ As- 
sociation. 


O. S. YAGER is now municipal super- 
intendent of Eaton Rapids, Mich., hav- 
ing resigned as assjstant to general 
manager of the Logan County Light & 
Power Company, Logan, W. Va. 


J. H. DuFresneE has become auditor 
of the Minneapolis General Electric 
Company, Minneapolis, Minn. He re- 
signed as auditor and assistant treasurer 
of the Choctaw Power & Light Com- 
pany, McAlester, Okla. 


FREDERICK W. JoHNSON of the Puget 
Sound Traction; Light & Power Com- 
pany, has been appointed assistant to E. 
C. Macy, in charge of construction work 
for Stone & Webster in the Northwest, 
and will have his headquarters in Se- 
attle, Wash. 


A. C. BrapbLey, superintendent of the 
northern division of the Pacific Electric 
Railway, Los Angeles, Cal. has also 
been appointed superintendent of the 
eastern division of the company, to suc- 
ceed M. P. Groftholdt, the two divisions 
being consolidated. 


Norton L. Taytor, who has been en- 
gineer in the department of light and 
water, Tacoma, Wash., for several 
years, has been appointed special en- 
gineer to make the surveys and esti- 
mates on the increasing of the storage 
of the Nisqually basin of the power 
plant. 


James E. Davipson, vice-president and 
general manager of the Nebraska Pow- 
er Company, of Omaha, Neb., has been 
elected president of the Nebraska Sec- 
tion of the National Electric Light As- 
sociation. He was president of the Ver- 
mont Electrical Association in 1909 and 
president of the New England Section 
of the National Electric Light Associa- 
tion in 1910-1911. 


F. H. Lane, who is manager of H. 
M. Byllesby & Company’s department 
of exemptions and reports, New York 
City, will have temporary charge of 
the engineering and construction depart- 
ment, succeeding W. R. Thompson, now 
captain in the Army, located at Battle 
Creek, Mich., and A. H. Sayce, who has 
joined the second officers reserve camp 
at Fort Sheridan. 


D. C. Jackiinc, San Francisco, who 
has been given charge of facilities for 
supplying explosives needed by the Gov- 
ernment, will supervise the construction 
of a government powder plant near 
Nashville, Tenn.. estimated to cost 
$60,000,000. Mr. Jackling formerly was 
managing director of the Utah Copper 
Company, and in a similar manner con- 
trolled extensive mining and milling 
operations in Arizona and New Mexico. 
In these operations he directed large 
forces, was a heavy user of explosives, 
and provided electric power on a big 
scale at those properties. 


M. C. McEL.ticorr has resigned as su- 
perintendent of employment of the Ma- 
honing & Shenango Railway & Light 
Company, Youngstown, Ohio. Mr. Mc- 
Elligott has become interested in the 
Dominion Bronze Company, Ltd., Pres- 
ton, Canada. He has been with the 
Mahoning & Shenango Railway & Light 
Company for the last 14 years. Previous 
to holding the position which he has 
just resigned, he was superintendent of 
transportation. 


Victor R. DespArp, manager of the 
Chicago office for Pass & Seymour, Inc., 
Solvay, N. Y., since 1911, has resigned, 
effective February 1, to enter business 
for himself. Mr. Despard is one of the 
most widely known and popular mem- 
bers of the electrical fraternity in the 
Middle West. As a representative of a 
broad-minded organization he has had 
an opportunity to do much constructive 
work in the direction of greater co-op- 
eration in the industry and better stand- 
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Victor R. Despard. 


ardization in merchandising and sales 
methods and his efforts in this direction 
have made him a factor in electrical de- 
velopment. Mr. Despard entered the 
electrical business in 1906 as a salesman 
for the Mohawk Electrical Supply Com- 
pany. After serving two years with this 
company at its original location and 
later at Syracuse. N. Y., Mr. Despard 
became associated with Pass & Seymour, 
Inc., in the sales department. For three 
years he covered territory in Syracuse 
and vicinity and then, in 1911, was ap- 
pointed manager of the Chicago office, 
which position he has filled continuously 
since. Mr. Despard will enter the man- 
ufacturing field, namely to manufacture 
electrical wiring devices. The name of 
the new company is Despard & Gordon 
Company, incorporated in the State of 
Illinois, with headquarters in Chicago. 
The company expects to have its prod- 
uct ready for the market in May. Mr. 
Despard will enter his new work with 
the confidence and best wishes of a host 
of friends. 


W. D. Crark has succeeded R. S. 
Dunning as secretary of the Cleveland 
Electric Club, Jovian Chapter, Cleve- 
land, Ohio. 


Wittram M. Watson has been ap- 
pointed superintendent of the municipal 
electric light plant at Owensboro, Ky., 
succeeding E. H. Briedenbach. 


Harry F. Butter, Lehighton, Pa. 
formerly connected with the Consoli- 
dated Telephone Company, has been ap- 
pointed manager for the Lehighton Elec- 
tric Light Company. 

N. C. Kinospury, vice-president of 
the American Telephone & Telegraph 
Company, tendered an address at a 
luncheon held by the Rotary Club, Buf- 
falo, N. Y., on “The Telephone in 
War.” 

S. A. Kercuum, sales manager of the 
Western Electric Company, 500 South 
Clinton Street, Chicago, has been made 
a member of the Civic Industrial Com- 
mittee of the Chicago Association of 
(Commerce. 

Epwarp M. Cooke, second vice-presi- 
dent and general manager of the Key- 
stone Telephone System, has been elect- 
ed a director of the Keystone Telephone 
Company, Philadelphia, Pa. and the 
Keystone Telephone Company of New 
Jersey. 

P. H. Cuase, formerly assistant engi- 
neer with the Public Service Electric 
Company, Newark, N. J., has become 
associated with the American Railways 
Company, with headquarters at Phila- 
delphia, Pa., in the capacity of electrical 
engineer. 

T. R. STEINGOETTER has been appoint- 
ed manager of the St. Louis County 
Gas & Electric Company at Edwards- 
ville, Ill. He has been serving the com- 
pany as a traveling auditor and more 
recently as general auditor in East St. 
Louis. He began with the company as 
messenger boy in the Belleville (II.) 
office. 

C. E. Grorsseck, vice-president and 
general manager of the Utah Power & 
Light Company, Salt Lake City, has re- 
signed. About February 1 Mr. Groes- 
beck goes to New York City to join the 
Electric Bond & Share Company. The 
latter company is the fiscal agent of the 
Utah Power & Light Company and the 
Utah Light & Traction Company. Syd- 
ney R. Inch succeeds Mr. Groesbeck 
with the Utah Power & Light Company. 


F. H. Smock, sales manager of the 
Eastern Wisconsin Electric Company, 
Sheboygan, Wis., has been elected sec- 
retary of the Sheboygan division of the 
Wisconsin Association of Electrical 
Contractors & Dealers at a recent meet- 
ing of that body. The division over 
which Mr. Smock will have supervision 
includes the counties of Calumet, Door, 
Manitowoc, Kewaunee and Sheboygan. 
At the meeting the members went into 
the Goodwin plan of securing harmoni- 
ous action among the various interests 
of the electrical industry. 
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Wriiitram S. Kies, vice-president of 
the American International Shipbuild- 
ing Corporation, Philadelphia, Pa., has 
resigned as a vice-president of the Na- 
tional City Bank and will hereafter de- 
vote all of his time to the work of the 
American International Shipbuilding 
Corporation. 

Mark L. Regvua, Oakland, Cal., re- 
cently appointed head of the oil 
division of the national fuel adminis- 
tration, by which fuel oil supply will 
be controlled, is a mining engineer with 
much experience in oil production. An 
investigation of all phases of petroleum 
production, distrıbution and consump- 
tion will be made under Mr. Requa’s 
direction. Power production on the 
Pacitic coast is divided between fuel oil 
steam plants and hydroelectric generat- 
ing staticns. 


CHARLES WELLMAN Parks, the well 
known engineer, has been named by the 
President to be Chief of Bureau of 
Yards and Docks, Navy Department, to 
succeed Rear Admiral Frederick R. 
Harris, who resigned several weeks ago, 
when he became general manager of the 
Fleet Corporation. Civil Engineer 
Parks is now public works officer at the 
naval station at Honolulu, Hawaii, 
which position he has held since Janu- 
ary, 1915, and has had charge of the 
building of the dry dock at Pearl Har- 
bor and other important works. 


A. S. Linpstrom, who is now general 
manager of the Thordarson Electric 
Manufacturing Company, of Chicago, 
which has recently undergone a reor- 
ganization in all departments, is well 
known in the industry through his con- 
nection with the St. Louis and San 
Francisco World’s Fairs. He was as- 
sistant chief and director of high-volt- 
age research work in the Machinery 
Palace at the San Francisco fair. After 
the fair he became western representa- 
tive for the Thordarson Electric Manu- 
facturing Company, which position he 
held until he came to Chicago to take 
up his present work. 


W. H. McGratn, vice-president of 
the Puget Sound Traction, Light & 
Power Company, has been named Wash- 
ington State representative of the traf- 
fit committee of the American electrical 
railway board with offices in Seattle. 
One of the first duties which will fall to 
him will be the carrying out of the 
scheme suggested by A. L. Valentine, 
superintendent of public utilities, who 
requested that steam railroad transpor- 
tation be. provided for employees of the 
shipbuilding plants and other industries 
in the manufacturing center to the heart 
of the city. 


A. R. Bone, general commerciai 
superiatendent of the Chicago Tele- 
phone Company, has been elected gen- 
eral secretary of the Chicago Associa- 
tion of Commerce. Mr. Bone has beer 
connected with the Chicago Telephone 
Company for abcut 20 years, first as a 
solicitor, next as manager of the 
Aurora District, then as special agent 
in the suburban division and later as 
special agent in charge of collections 
and special matters in the City of Chi- 
cago. He became commercial super- 
intendent September 1, 1912, and gen- 
eral commercial sunerintendent April 1, 
1914, succeeding W. Rufus Abbott. He 
is a prominent worker in the Electric 
Club-Tovian League of Chicago and 
December 4. 1913. was elected its presi- 
dent. He also has considerable drama- 
tic talent and has taken an active part 
in various entertainments. 


ELECTRICAL REVIEW 


WnmiuiAm D. Reynos, Freehold, N. 
J., has been reappointed engineer for 
the court house and jail heating and 
power plant. 


RusseLL T. Gray, formerly with the 
Shuman Advertising Company, has em- 
barked in business for himself as an ad- 
vertising engineer, with offices in the 
First National Bank Building, Chicago. 
Mr. Gray, who is a well known engineer, 
believes that there is a wide feld for 
that particularly specialized branch of 
engineering he has entered. 


MILTON Rupert recently was elected 
vice-president and assistant treasurer of 
the R. D. Nuttall Company, of Pitts- 
burgh, Pa., manufacturer of gears, pin- 
ions and trolleys. Mr. Rupert has been 
with the Nuttall company since March 
4, 1893, filling various positions. In 1903 
he was appointed head of the general 
offices, being directly in touch with all 


` office matters and also manufacturing 


operations. During the latter part of 
this period he was assistant to president 
and general manager. In his new po- 


-~ sition Mr. Rupert will have charge of 


sales and manufacturing activities. 


ALFRED D. FLYNN, deputy engineer 
of the Board of Water Supply, New 
York City, has been elected secretary 
of the Engineering Council, secretary 
of the Engineering Foundation, and 
secretary of the United Engineering 
Society. The Engineering Council was 
formed in the fall of 1917. The United 
Engineering Society is the governing 
board of the Engineering Societies 
Building into which the Civil En- 
gineers recently moved, and the Engin- 
eering Foundation is the founder or- 
ganization of the societies which ori- 
ginally combined into the one organiza- 
tion. These activities therefore now 
center in one man. 


F. M. Nourse has joined the adver- 
tising department of the Cutler-Ham- 
mer Manufacturing Company, of Mil- 
waukee, Wis., in the capacity of techni- 
cal writer. Mr. Nourse is a graduate 
of the electrical engineering course of 
the University of Illinois, class of 1912, 
since which trme he has been engaged in 
various branches of engineering work. 
After graduation, several years were 
spent with the Northern Illinois Utili- 
ties Company, after which he became a 
motor sales engineer for Roth Bros., 
Chicago. In 1915 Mr. Nourse took 
charge of the Portage (Wis.) division 
of the Wisconsin Power, Light & Heat 
Company, and later became associated 
with the Electrical Engineers Equip- 
ment Company, of Chicago. 


OBITUARY. 


Frank N. VoSHELL, connected with 
the Public Service Electric Company, 
Camden, N. J., in the capacity of engi- 
neer at the power plant, died January 
11 at his home, 1181 Lawrence street, 
aged 42 years. 


WLii1AM H. TrRUSWELL, a member of 
the firm of William Truswell & Sons, 
New York, electrical contractors, died 
January 13 at his home, 446 Fourteenth 
street, South Brooklyn. 

MALCOLM ALEXANDER, formerly super- 
intendent at the plant of the Brooklyn 
Union Gas Company, died January 11 
at the home of his daughter, Mrs. Grace 
Parkin, 721 Sterling place, aged 88. 


James Epwarp Latta, general agent 
of the Underwriters’ Laboratories, died 
after a short illness at Washington, D. 
C., January 17. He was a graduate of 
the University of North Carolina, the 
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state of his birth, and of the Graduate 
School of Harvard University. His en- 
gineering training was obtained at the 
Polytechnic Institute of Brooklyn, at 
Stevens Institute of Technology, and at 
the shops of the Westinghouse Electric 
& Manufacturing Company, and those 
of the Hooven, Owens, Rentschler Com- 
pany. In 1903 he was appointed assis- 
tant professor of physics in the Univer- 
sity of North Carolina, soon becoming 
acting head of the department of physics 
and applied electricity and after a year 
and a half being made professor of elec- 
trical engineering. While serving his 
old alma mater until 1909, Mr. Latta 
frequently was called upon as a con- 
sulting and supervising engineer in va- 
rious parts of the country. In 1909 he 
became associated with the Harrison 
(N. J.) works of the General Electric 
Company, where for seven months he 
conducted an employees’ educational 
course in applied electricity and illumi- 
nating engineering. Subsequently he 
was engaged in power-plant construc- 
tion and operation in the Southwest. 
In the summer of 1911 he became tech- 
nical editor of ELEcTrocraArt; when that 
publication was consolidated with ELec- 
TRICAL REVIEW AND WESTERN ELECTRI- 
CIAN six months later, Mr. Latta be- 


James E. Latta. 


came an associate editor on the staff of 
this journal, having charge especially of 
the sections on electrical construction 
and inspection. In December, 1913, he 
was appointed special agent of the Un- 
derwriters’ Laboratories, Inc. and 
about a year ago was advanced to the 
important position of general agent. 
While making his headquarters at Chi- 
cago, Mr. Latta had traveled very ex- 
tensively in all parts of the country in 
the last“ four years, representing the 
Laboratories at a great many conven- 
tions, meetings and conferences and 
helping to spread the gospel of conser- 
vation by elimination of the fire hazard. 
It was a trip of this kind that brought 
him to Washington, where on January 
12 he was taken down with pneumonia, 
to which he succumbed five days later. 
He was buried last Sunday at his old 
home, Durham, N. C. Mr. Latta was a 
good speaker and writer and for nearly 
seven years had done much to promote 
good construction and safe operating 
practice. He had all the admirable 
qualities of a true southerner and made 
friends wherever he went by his kindly 
geniality. His sudden death at the age 
of only 45, the prime of life, comes as 
a distinct shock to his former associ- 
ates and other numerous friends. 
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Recent Patents 


Selected and Summarized by Albert 


Attorney, 79 


Bushing for Electric Wires (1,251,- ` 


487). —Instead of threading a bushing, 
John J. Duck, of Toledo, Ohio, splits 
the flange on it into spring fingers and 
forms these so that they can be 
snapped into place, after the manner 
of glove-fastener. 

Vapor Apparatus (1,251,628).—In- 
stead of using a solid metal cathode 
in a vapor rectifier, Wilfred T. Bird- 
sall, of Montclair, N. J., uses a cathode 
composed entirely of a jet of conduct- 
ing vapor, such as mercury vapor, and 
uses a pool of mercury as the anode. 
The patent stands assigned to the 
Westinghouse Electric & Manufactur- 
ing Company. 

Telephone Call Meter (1,251,644.)— 
A new call-metering system, devised 
by Henry P. Clausen, of Mount Ver- 
non, N. Y., for the Western Electric 
Company. The meter is either a sin- 
gle counter, arranged for only count- 
ing calls in excess of those made at a 
predetermined rate per unit of time; 
or a combination of such a counter 
with another which records those 
made within a certain rate per time 
unit. 


An Efficient Electromagnet (1,252,- 
312).—To avoid a sticking of the mov- 
able core due to the residual mag- 
netism in the latter, Henry E. War- 
ren, of Ashland, Mass., in a patent as- 
signed to the Lombard Governor Co., 


of the same city, also provides a de-. 


magnetizing winding having only suf- 


No. 


1,252,312.—Electromagnet. 


ficient ampere-turns to remove the 
remnant magnetism. Both this and 
the regular winding are designed for 
the same voltage, and contacts are 
provided for momentarily connecting 
either one or the other to the circuit. 

Loading Coil (1,251,651.) — Lloyd 
Esnerschied, of Hollis, N. Y., in a 
patent assigned to the American Tele- 
phone & Telegraph Company, shows a 
loading coil with a ring-shaped core 
split into two parts separated by gaps. 
These gaps are filled with minute par- 
ticles of magnetic materials separated 
by non-magnetic spaces, the aim be- 
ing to render the core self-magnetiz- 
ing. 

Shield for sig, Seago Coils (1,251,- 
700).—Allied to the foregoing Espen. 
schied patent, and assigned to the 


Scheible, Patent 


West Monroe Street, Chicago, Illinois 


A series of brief comments on 
some of the recently issued elec- 
trical patents which appear to be 
of particular interest to our read- 
ers, the number after each head- 


ing being that of the United 
States patent to which the sum- 
mary relates. Any correspondence 
regarding such patent matters 
should be sent direct to Mr. 
Scheible at the above address. 


same company, is one to Thomas 
Shaw, of Hackensack, N. J. He 
bridges the gaps in the core by shields 
of magnetic material and preferably 
makes each shield of laminations ex- 
tending parallel to the core. 


Electric Riveting Tool (1,251,665). 
—Leo Hirsch, of Chillicothe, Mo., has 
assigned to Robert J. Chamberlain, of 


~_ = Pead ainne bA | 
er je eee as 
ij 


)) saicwme UO A 


———— - ar 


No. 1,251,665.—Electric Riveting Tool. 


the same city, a half interest in an 
impact tool operated by a double- 
spool solenoid and having a novel ar- 
rangement of the contacts which 
make the connections for reciprocat- 
ing the core. 

Lightning - Arrester (1,251,754). — 
Two novel features are shown in the 
accompanying cut of a lightning-ar- 
rester patented by Nicholas J. Conrad, 
of Schweitzer & Conrad, Inc., Chicago. 
He breaks one of the horn-gap elec- 
trodes into a series of spaced pieces 
and connects these to one another 
through horizontal resistances. Then 
he also provides a pair of spherical 
electrodes arranged to have a lower 
breakdown resistance for certain 
types of disturbances, from which 
electrode the arc is transferred to the 
horn gaps above them. 


No. 1,251,754.—Lightning-Arrester. 


Diaphragms of Carborundum (1,- 
252,185).— The wide adaptability of 
carborundum and corundum is shown 
in a patent to Botho Schwerin, of 
Frankfort-on-the-Main, Germany, who 
molds the two ingredients in the form 
of porous and colloidal particles into 
diaphragms for electrolytic and elec- 
tro-osmotic purposes. 


Electric Arc Welding (1,251,764).— 
A welding system patented by Chas. 
F. Florandin and Alan M. Bennett, 
both of Westfield, N. J., the patent be- 
ing assigned to the receiver for the 
C. & C. Electric Manufacturing Com- 
pany. They provide two generators 
and connect them in series to afford a 
high striking voltage, after which the 
arcs are connected in multiple with 
one of the generators. 


Beating Gold Electrically (1,252,- 
076).—One of the few manufacturing 
processes which have hitherto baffled 
the substitution of mechanical power 
for manual labor is that of beating 
gold. Even this is now to be accom- 
plished electrically, according to the 
patent recently issued to Morris M. 

upperstein, of Hartford, Conn., who 
has designed a special gold-beating 
tool in which the hammer forms the 
core of a solenoid. 


Floor Outlet Box (1,251,497).—Slots 
extending about half way down along 
the inner sides of the box afford a seat 


No. 1,251,497.—Floor Outlet Box. 


for a yoke. This yoke carries the re- 
ceptacle with its usual contacts and 
wire terminals. Patented by James M. 
G. Fullman, Pittsburgh, Pa. 


Separating Suspended Particles 
from Gases (1,252,183).—To reclaim 
particles suspended in .gases, the gas 
is passed through tubes forming the 
collecting electrodes, while flexible 
filaments. suspended in the tubes form 
the discharge or ionizing electrodes. 
Each of the filaments extends beyond 
the farther end of the tube in which 
it is hung, and is thickened near that 
end of the tube so as to reduce the 
surface field intensity at that point. 
The patent was assigned by Walter 
A. Schmidt and George C. Roberts 
to the International Precipitation 
Company, of Los Angeles, Cal. 
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Current News 


Weekly Record of Construction A ctivities—Conventions 


EASTERN STATES. 


RUTLAND, VT. — Rutland Railway, 
Light & Power Company has announced 
that effective January 5, 1918, it will 
discontinue to furnish the first installa- 
tion of carbon lamps free of charge. The 
company will renew any 16 or 32 candle- 
a oes carbon lamps returned unbroken, 

ut will not furnish renewals for lamp 
stubs returned. 


PALMER, MASS.—Wright Wire Com- 
pany has awarded a contract to the East- 
ern Bridge & Structural Company, 88 
Crescent street, Worcester, for the erec- 
one a one-story addition at its local 
plant. 


WEBSTER, MASS.—Webster & South- 
bridge Gas & Electric Company has com- 
menced work on the construction of a 
large addition to its plant, to provide an 
increase in the present capacity of ap- 
proximately 2,000 horsepower. 


PROVIDENCE, R. I.—Providence Gas 
Company has awarded a contract to the 
H. Koppers COMPANY: Maple street, Pitts- 
burgh, Pa., for the construction of a large 
new coal gas plant at its works to cost 
about $1,500,000. 


ALBANY, N. Y.—Three bills designed 
to provide for the construction of a large 
hydroelectric plant on Goat Island, Ni- 
agara Falls, by the State, were introduced 
in the Legislature by Senator L. W. H. 
Gibbs, of Buffalo. As proposed by the 
bill. the plant would be operated either 
under State management or by lease, and 
is estimated to cost about $34,000,000. 
Plans are to be prepared by the State en- 
gineer and surveyor. 


BINGHAMTON, N. Y. — Binghamton 
Light, Heat & Power Company has com- 
menced giving employment to women to 
read meters and deliver bills, due to the 
general shortage of labor. The company 
has offered for sale about 1200 shares of 
its 6 per cent 
benefit of customers and employes, 
stock to be sold at 865. 


NEW YORK, N. Y.—Manhattan Fire 
Alarm Company, 44 East Twenty-third 
street, has filed notice of the dissolution 
of the company. 


NEW YORK, N. Y.—The Interborough 
Rapid Transit Company, 165 Broadway, is 
having plans prepared for the construc- 
tion of a one-story brick transformer 
station, about 50x100 feet, on Livonia ave- 
nue, near Rockaway avenue, Brooklyn. 
The structure is estimated to cost $40,000. 


TOTTENVILLE, STATEN ISLAND, N. 
Y.—Due to a break in the submarine 
cable running from the foot of Amboy 
Road to the foot of Smith street, Perth 
Amboy, all telephone service in the 
lower part of Staten Island from Tot- 
tenville to Huguenot on one side of the 
island and Rossville on the other side 


preferred stock for the 
the 


was badly crippled. It is probable that 
the New York Telephone Company will 
lay a new cable to replace the one 


broken. 


UTICA, N. Y.—The Utica Steam & Mo- 
hawk Valley Cotton Mills, 1000 Broad 
street, has awarded a contract for the 
construction of a one-story addition to 
its power house, about 31x73 feet, to cost 
$11,000. George Hopp, 1022 Seymour 
street, Utica, is the contractor. 


BORDENTOWN, N. J.—City Council is 
planning for extensive improvements in 
its electric street-lighting system, and 
will also utilize Mazda lamps to replace 
the arc lights now in use. Lightless 
nights are now being observed in the mu- 
nicipality, but the work has commenced 
and is progressing favorably in order that 
it may be completed and ready for op- 


eration as soon as the coal situation im- - 


proves. 


BRIDGETON, N. J.—Bridgeton Gas 
Light Company has made application to 
the Board of Public Utility Commission- 
ers for permission to increase its light- 


ing rate from $1.00 to $1.25 per thousand 
feet, due to the increased cost of labor, 
coal, and general supplies. 


BURLINGTON, N. J.—Fire, on January 
14, destroyed a portion of the power 
plant and laundry building at the Ma- 
sonic Home, just outside the city lim- 
its, with loss estimated at approximately 
$12,000. 


DOVER, N. J.—An appropriation of 
$7,770 to be used for street-lighting pur- 
poses has been approved by the Board 
te dermen in the annual budget for 


JERSEY CITY, N. J.—Ajax Electric 
Company has incorporated with a capital 
of $100,000, to manufacture electric gen- 
erating machinery. The incorporators are 
H. Shippen, W. C. Banks and D. C. 
Roberts, all of Hoboken. 


JERSEY CITY, N. J.—Pennsylvania 
Railroad Company is planning for the 
immediate installation of new electro- 
Pneumatic push-button machines at 
Hackensack Meadows, between Jersey 
City and Newark, to comprise a 48-unit 
machine at “MY” cabin for the western 
receiving yard: a 36-unit machine at 
“CA” cabin, and a 12-unit machine at 
“MW” cabin. Direct current for the de- 
tector locking will be supplied by the Edi- 
son storage batteries, charged in series, 
discharging in multiple, duplicate motor 
generator sets being used for charging. 


JERSBY CITY, N. J.—Public Service 
Electric Company has taken out a build- 
ing permit for the construction of a one- 
story brick shop building to be located at 
the foot of Duffield street. 


JERSEY CITY, N. J.—Hudson County 
Commissioners considering the issuance 
of bonds for $150,000 to provide for im- 
provements and extensions in the county 
electric plant. 


KEYPORT, N. J.—New York Telephone 
Company is planning for the installation 
of new underground conduit systems on 
a number of additional streets. Applica- 
tion for permission has been made to the 
City Council. 


LAMBERTVILLE, N. J.—Due to the 
shortage of coal, the Lambertville Pub- 
lic Service Company has been compelled 
to suspend the operation of the electric 
street-lighting system. 


NEWARK, N. J.—Terminal Electric & 
Autd Supply Company has filed notice of 
organization to operate at 605 Orange 
street. William Kirk, 82 Park avenue, 
East Orange, and Frank Palmietto, 886 
South Orange avenue, Arlington, head 
the company. 


NORTH ARLINGTON, N. J.—In_ its 
annual budget for 1918, requisition has 
been made for an appropriation of $2,737 
to be used for street lighting for the bor- 
ough. Approval has been granted by the 
Mayor and Council. 


PATERSON, N. J.—County Fuel Ad- 
ministrator William H. Kearns has sub- 
mitted a suggestion to the Public Ser- 
vice Corporation providing for the fur- 
nishing of power on three continuous 
days of the week, or for a half day daily, 
instead of on Tuesdays, Thursdays and 
Saturdays, as at present. It is held that 
industrial plants would be able to con- 
serve coal in heating if this plan were 
employed. 


TRENTON, N. J.—Public Service Cor- 
poration has completed all arrangements 
with the City, and is planning for the 
immediate installation of an electrolysis 
mitigation system. 


AMBLER, PA.—As a movement to con- 
serve fuel, the Town Council has or- 
dered all street lights to be extinguished 
at 10 o'clock. 


ASHLEY, PA.—Rapid progress is being 
made itn the construction of the one- 
story addition to the local power house of 
the Central Railroad of New Jersey. The 


structure will be 70x70 feet, and cost 
$10,000. John W. Ferguson, Paterson, N. 
J., is the contractor. 


BELLEFONTE, PA.—Due to the short- 
age of coal at the local plant, the Juniata 
Public Service Light, Heat & Power 
Company is shipping fuel from its plant 
at Millersburg, the latter plant being well! - 
supplied with coal reclaimed from the 
Wiconisco Creek during the past sum-- 
mer. 


CLIFTON HEIGHTS, PA.—Kent Manw- 
facturing Company is ee plans pre- 
pared for the.construction of a new one- 
story power house, about 40x67 feet, at 
its plant. The structure is estimated to 
cost $50,000. F. E. Hahn, 1112 Chestnut 
street, Philadelphia, is architect and en- 
gineer. . 


GREENCASTLE, PA. — The Green- 
castle Light, Heat & Fuel Company has 
filed with the Public Service Commission, 
a new tariff of rates for the sup of - 
electricity, effective February 1, making 
the following increases: Minimum charge 
for lighting increased from 60 cents net- 
to $1.00 net. Energy charges for power 
service up to 44-horsepower are increased 
one Nai cent to one cent per kilowatt 

our. ° 


HARRISBURG, PA.—The proposed im- 
provements at the plant of the Harris- 
burg Light & Power Company will in- 
clude the {installation of four new stok- 
ers, which it is anticipated will increase 
the capacity of the works by 2,000 horse- 
power. C. M. Kaltwasser is general man- 
ager. 


HARRISBURG, PA.—City Council is 
planning for the immediate installation 


of a 5,000,000-gallon capacity electric 
. pump at the municipal pumping station. 
It is expected that the work will be com- 


pleted within the next few weeks. 


KUTZTOWN, PA.—At a recent elec- 
tion, it was voted to issue bonds for $15,- 
000 to provide for the completion of the 
construction of its electric plant, which 
Will cost $38,000. 


MIDDLEBURG, PA.—At a recent meet- 
ing of the stockholders of the Middle- 
burg Creek Valley Telephone Company 
the following officers were elected: Harold 
McClure, president; James Magee, vice- 
president; George W. Wagenseller, secre- 
tary; John S. Kauffman, treasurer, and 
Frank A. Byer, general manager. 


NEW CASTLE, PA.—Connoquenessing 
Lawrence Light & Power Company has 
incorporated with a capital of $10,000 to 
operate a local plant. E. G. Dunlap is 
the principal incorporator. 


NEW CASTLE, PA.— Mahoning & 
Shenango Railway & Light Company has 
been granted permission by the Publie 
Service Commission to issue bonds for 
$2,000,008 to provide for improverserrts, 
betterments, etc. 


PHILADELPHIA, PA. — Philadelphia 
Electric Company has notified the Pub- 
lic Service Commission that it would re- 
fuse service to patrons who failed to 
obey the orders of the fuel administra- 
or as regards the lighting of display 
signs. 


PITTSBURGH, PA.—Electric Appliance 
Company has incorporated with a capi- 
tal of $25.000 and will manufacture elec- 
tric appliances. A. A. Meagher is treas- 
urer. 


PITTSBURGH, PA.—Electrical Engi- 
neering Company has incorporated with 
a capital of $30,000. The company 
engage in electrical engineering. Thomas 
G. Hodgdon is the principal incorporator. 


ST. MARYS, PA.—Franco Battery 
Company has incorporated with a capital . 
of $250,000, to engage in the manufac- 
ture of electric batteries. Lyle G. Hall 
is the principal incorporator. é 


WILMINGTON, DEL. — Whitewater. 
Power & Mining Company has incorpor- 


January 26, 1918. 


ated with a capital of $500,000, to engage 
in the distribution of electricity, steam, 
etc., and to engage in a general mining 
business. 


BALTIMORE, MD.—Consolidated Gas, 
Electric Light & Power Company, Lex- 
ington Street Building, has awarded a 
contract for the construction of a three- 
story brick and concrete substation on 
Postoffice avenue. The Cowan Building 
Company, 106 West Madison street, Bal- 
timore, is the contractor. 


BALTIMORE, MD.—Richardson Auto 
Electric Corporation has incorporated 
with a capital of $50,000, to manufacture 
and repair batteries. The incorporators 
are Donald R. Richardson, Frank L. Pol- 
lard and Carl C. Schmidt. 


WASHINGTON, D. C.—The United 
States Government, War Department, 
will build a three-story telephone build- 
ing on F street, near Seventeenth street. 
Contract has been awarded to M. A. Wel- 
ler Company, 816 Fourteenth street, 
Washington. 


RICHMOND, VA.—Virginia Railway & 
Power Company is planning for improve- 
ments at its power house at the foot of 
Twelfth street. A new concrete addition, 
about 21x116 feet, will also be erected. 


BEACH BOTTOM, W. VA.—Fire re- 
cently destroyed a portion of the sub- 
station of the Beach Bottom Coal Com- 
pany, with loss estimated at $15,000. 


CHARLESTON. W. VA.—Harris Popp 
Electric Company has incorporated with 
a capital of $10,000, to manufacture elec- 
tric fixtures, etc. The incorporators are 
A. Nornoff, T. H. Popp and Thomas Popp. 


MARLINTON, W. VA.—City is plan- 
ning for the early reconstruction of its 
light and water plant recently destroved 
b re Frank King is manager of the 
piant. 


SWITCHBACK, W. VA.—Fire recently 
destroyed the central plant of the Appa- 
lachian Power Company. This station 
has been supplying power to 81 mines in 
the Pocahontas and New River fields. It 
te Saig the plant will be immediately re- 

uilt. 


ESMERALDA, N. C.—Thomas F. 
Turner and J. T. Patrick will build a 
50-horsepower plant for electric lighting, 
heating and power purposes. They con- 
template installing water wheels, dy- 
namos, motors, electric lighting outfit, 
etc. Address J. T. Patrick, Southern 
Pines, N. C. 


RALEIGH, N. C.—North Carolina State 
College of Agriculture & Engineering is 
planning for the immediate installation 
of a new boiler in its heating plant to 
increase the capacity by 200 horsepower. 


GREENVILLE, S. C. — Gower-Mason 
Electric Company has incorporated with 
a capital of $35,000, to engage in a gen- 
eral electric contracting business. R. S. 
Huntington and Dupont Guerry, Jr., are 
the incorporators. 


HOLLY HILL, 8. C.—Holly Hill Elec- 
tric Service Company has incorporated 
by S. P. Wells, B. R. Bennett and R. G. 

arson. The capital stock of the com- 
pany is $10,000. 


COLUMBUS, GA.—The Columbus Pow- 
er Company has completed the erection 
of a three-story reinforced concrete addi- 
tion to its plant, about 40x40 feet, and is 
now installing a new 7500 K. W. steam 
turbine, two 600 horsepower boilers, and 
auxiliary apparatus. John G. Bleecker 
is general manager. 


SAVANNAH, GA.—City’s budget for 
1918 provides among other items the fol- 
lowing: street lighting, $49,000; orna- 
mental lighting, $3,000. 


NORTH CENTRAL STATES. 


CHADRON, OHIO.—The board of pub- 
lic affairs has considered the proposed 
specifications and plans for the new elec- 
tric lighting plant. E. A. Safford, mu- 
nicipal engineer and Mr. Segue, a Cleve- 
land engineer, have presented plans. 


CLEVELAND, OHIO.—Improvements 
are contemplated to the municipal elec- 
tric-light nt, involving an expenditure 
of $700,000. The work will include the 
installation of switchboard, generator, 
boilers and engines. 


CLARKSVILLE, IND.—Clarksville Tele- 
phone Company has increased its capital 
stock from $1500 to $3000. 


. MARION, IND.—The Indiana Public 
Service Ceremmsission has authorized the 
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DATES AHEAD. 


Association of Electrical 
Annual meeting, Mem- 
phis, Tenn., January 29-30-31. Sec- 
retary, W. S. Boyd. 175 West Jack- 
son Boulevard, Chicago, Hl. 


Western 
Inspectors. 


Ilinois Electrical Contractors’ AS- 
sociation. Semi-annual convention, 
Chicago, February, 1218. Seeretary- 
Treasurer, L. B. Van Nuys, 235 South 
Jefferson Avenue, Peoria, III. 


Vermont Electrical Association. 
Annual meeting February, 1918. 
Secretary-Treasurer, C. H. West, 


Rutland, Vt. 


National Association of Electrical 
Inspectors. Annual convention, New 
York, March, 1918. Secretary-Treas- 
urer, Wiliam L. Smith, Concord, 
Mass. 


Association. 
Annual meeting, Pfister Hotel, Mil- 
waukee, March 27-28, 1918. Sec- 
retary, George Allison, 1419 First Na- 
tional Bank Building, Milwaukee, Wis. 


Tri-State Water & Light Associa- 
tion. Annual meeting, Charlotte, N. 
C.. April, 1918. Secretary-Treasurer, 
W. F. Steiglitz, Columbia, S. C. 


National Electrical Credit Associa- 
tion. Annual meeting, June 1, 1918. 
Secretary, Frederic P. Vose, 1350 Mar- 
quette Building, Chicago, Ill. 


Texas State Association of Electri- 
cal Contractors. Annual meeting. Gal- 
veston, Tex., June 15, 1918. Secretary, 
H. S. Ashley, Fort Worth, Tex. 


Northwest Electric Light & Power 
Association; afħliated with N. EB. L. A. 
Annual meeting September 11, 1918. 
Secretary, George L. Myers, Pacific 
Power & Light Company, Portland, 
Ore. 


Wisconsin Electrical 


Indiana General Service Company, con- 
trolled by the interests represented by 
R. E. Breed, of New York, to purchase 
the plants and business of the Marion 
Light & Heating Company, of Marion, Ind., 
and the Muncie Electric Light Company of 
Muncie, Ind. The purchase price con- 
sists of the exchange of securities and 
the refunding of bonds heretofore issued 
by the companies bought. The cities in- 
volved in the transfer had protested to 
the Commission that they feared their 
rights to bring the utilities under muni- 
cipal control at some time in the future 
might be thrown into jeopardy by the 
transfer, and the order of the Commis- 
sion, authorizing the purchase, specifi- 
cally safeguarded these rights to the cities 
and towns involved. 


MARION, IND. — Rutenber Electric 
Company has increased its capital stock 
from $200,000 to $250,000. 


SOUTH BEND, Ind. — Fire recently 
destroyed the uane, occupied by the 
Indiana & Michigan lectrice Company, 
with loss of $120,000. 


AURORA, ILL.—United Gas & Electric 
Company has filed an application with the 
State Public Utilities Commission for 
permission to issue general mortgage 
bonds in the sum of $100,000. 


AURORA, ILL.—The Western United 
Gas & Electric Company has made ap- 
plication to issue $180,000 in bonds. Ad- 
dress Fred Bennett, secretary, 500 South 
Eastern avenue, Joliet. 


CAIRO, ILL.—Electric Manufacturing 
Company has incorporated with a capital 
of $550,000, by Henry Tideman, Charles 
M. Roos and James H. Galligan. 


CHICAGO, ILL.—Northwestern Elec- 
tric Company, 408 South Hoyne avenue, 
has increased its capital from $100,000 
to $200,000. 


CHICAGO, ILL.—The capital stock of 
the Midland Electric Steel Company has 
been increased from $40,000 to $160,000. 


HOMER, ILL.—Homer Electric Light 
& Power Company has incorporated with 
a capital of $30,000. The incorporators 
are J. M. Capel, U. S. Thompson and 
A. L. Vollborn. 


MATTOON, ILL.—Central Illinois Pub- 
lic Service Company has filed a petition 
with the Illinois Public Utilities Commis- 
sion for authority to execute a general 
mortgage on all of its property to secure 
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the issue of six per cent general mort- 
gage bonds in the amount of $500,900 
and for permission to issue and Sell $500,- 
000 of general mortgage bonds. 


GRAND RAPIDS, MICH.—Monarch 
Storage Battery Company has incorpo- 
rated with a capital of $20,000. It will 
manufacture and deal in storage batter- 


ies. The incorporators are T. H. Lavier 
H. B. Knowlson, H. G. Dykhouse and 
others. 


MANITOWOC, WIS.—The city plant 
will furnish the Manitowoc Shipbuilding 
Company with 100 horsepower to be in- 
creased to 250 horsepower later. The 
100 horsepower is to run new machinery 
being installed at the boiler works plant. 
The city decided to take the load and 
relieve the Wisconsin Public Service 
Company from stringing an emergency 
line down Franklin street. 


MENAHGA, MINN.—Menahga Electric 
Company has incorporated with a capital 


of $10,000. The incorporators are S. 
Zeeman and others. 
BEILMOND, IOWA.—A_ transmission 


line for electric current is being con- 
structed for a distance of four and one- 
half miles north and west of Belmond. 
Farmers are putting in motors for vari- 
ous purposes outside of the homes and 
in the homes, and in addition will light 
homes and other buildings electrically. 


CEDAR RAPIDS, IOWA. — Electric 
Service Company has incorporated with 
a cepa? of $20,000, by C. E. Rowe and 
others. 7 


GALESBURG, N. D.—Galesburg is in- 
stalling electric lights and poles for the 
wires are now being erected. 


SOUTH CENTRAL STATES. 


JACKSON, KY.—Jackson Light & Ice 
Company is planning for the reconstruc- 
con Pl its power plant recently destroyed 

y fire. 


CLINTON, TENN. — Clinton Power 
Company has incorporated with a capital 
of $20,000. The incorporators are R. A. 
Moser, J. W. Hil, H. D. Hicks, T. U. 
Cowley and C. J. Sawyer. 

ALEXANDER CITY, ALA.—The coun- 
cil is considering ways and means to im- 
prove municipal lights. 


ALEXANDER CITY, T is 
planning for a bond issue of $10,000 to 
provide for the construction of an addi- 
tion to the electric-light plant for in- 
creased capacity. 


MOBILE, ALA.—Mobile & Ohio Rail- 
road Company is planning for the recon- 
struction of its grain elevator and the 
installation of electrical machinery for 
its operation. 


RUSSELLVILLE, ALA.—Surveyors for 
the Alabama Power Company have ar- 
rived and will make their headquarters 
here while engaged in surveying out a 
route through Franklin county and Rus- 
sellville to extend the company’s line 
to Sheffield and Mussel Shoals, the site 
of the Government nitrate and powder 
plants now under construction. Several 
attempts have been made by the Ala- 
bama Power Company to buy the light 
and water plant in Russellville in the last 
year and now that the company is ex- 
tending its line through the city en route 
to Sheffield, where it expects to furnish 
practically the full amount of current 
used by the Government nitrate plants 
in all probability the present light and 
water system of Russellville will be sold 
to the Alabama Power Company. 


SOUTH FLORENCE, ALA.—In connec- 
tion with the construction of No. 2 dam 
at Mussel Shoals on the Tennessee River, 
about 5 miles from Florence, the United 
States Government is planning the erec- 
tion of a hydroelectric plant, the instal- 
lation of water power and electrical ma- 
chinery, and the construction of trans- 
mission lines. Estimated cost of the 
project is $13,500,000. 


FORT SMITH, ARK.—Fort Smith Light 
& Traction Company has a 10-year mu- 
nicipal contract for white way on Garri- 
son avenue. About 74 lamps of 400-can- 
dlepower each, with steel poles will be 
installed. 


OSCEOLA, ARK.—Town officials are 
contemplating the installation of a 200- 
kilovolt ampere generating unit in the 
municipal electric plant during the com- 
ing summer. E. Teaford is manager. 


TULSA, OKLA. — Southwestern Bell 
Telephone Company has had plans pre- 
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pared for the construction of a one-story 
addition to its telephone exchange plant 
at Fourth and Boston streets to cost 
$75,000. 


SAN MARCOS, TEX.—San Marcos 
Telephone Company has acquired the 
telephone exchange at Staples and will 
construct telephone system from San 
Marcos to Staples, a distance of 18 miles. 


SAN BENITO, TEX.—Commonwealth 
Electric Light & Water Company is plan- 
ning to enlarge its power house and will 
install a new 100-horsepower engine and 
other equipment in its plant. . 


WESTERN STATES. 
WOLF POINT, MONT.—J. E. Gale- 


house, of Carrington, and C. B. Aasness, 
of Bismarck, N. .. have bought the 
electric light plant here. Messrs. Aas- 


ness and Galehouse were partners in the 
light plant at Carrington for several 
years, selling it to the General Utilities 
Corporation. The transaction is said to 
have involved between $75,000 and 
$100,000. 


CASPAR, WYO.—The power house of 
the Natrona County Electric Company is 
reported to have burned with a loss of 
$150,000. 


DENVER, COLO.—Chemical Products 
Company, Louisiana and South Jason 
Streets, was visited by fire January 14, 
of incendiary origin. The loss is esti- 
mated at between $50,000 and $75,000. 
The company has been producing Vana- 
dium on sub-contracts for the British 
Government. The plant whl be rebuilt 
immediately to discharge contracts. 


SALT LAKE CITY, UTAH.—An addi- 
tion of 11,270 horsepower will be made 
to the commercial electrical energy to 
be supplied to Salt Lake City and vicin- 
ity in the immediate future. This added 
electrical power is to be developed on 
the west and north forks of the Duchesne 
River, near Stockman, and is to be 
brought to Salt Lake City by means of 
high-tension copper transmission lines 
running west across the western part of 
Duchesne and all of Wasatch counties. 
From the north fork of the Duchesne 
River it is proposed to take 200 second 
cubic feet by means of a concrete dam 
and a 60-inch wood stave or metal pipe 
line 32,000 feet long to convey the water 
to a point where a head of 400 feet will be 
available. At this int there are to be 
two 60-inch Allis-Chalmers turbines to 
generate and transmit 9000 horsepower 
of energy to proportionate electric gen- 
erators. From the north fork of the 
Duchesne River it is proposed to take 
50 second cubic feet of water by means 
of a concrete dam, and through a 36-inch 
wood stave or metal pipe line 27,720 feet 
long, to convey the water to the power 
house mentioned, where it is to feed two 
30-inch Allis-Chalmers turbines, which 
will generate 2270 horsepower for suit- 
able electric generators. 


ARLINGTON, WASH.—The 
the Washington Coast Utilities Company 
has had its power plant near here put 
out of commission by recent floods. It 
is said that a new site must be selected. 


CHEHALIS, WASH.—O. E. Anderson, 
of Portland and formerly of Chehalis 
appeared before the city commission an 
presented a 30-year franchise for an elec- 
tric light and power business in Chehalis 


lant of 


to compete with the North Coast Power 
Company. The franchise passed its first 
reading and was referred to the city at- 
torney. Its passage will depend upon a 
vote of the people. 


Pe ELL, WASH.—It is reported that 
the North Coast Power Company, operat- 
ing a net work of power lines in south- 
west Washington with headquarters in 
Chehalis is investigating the advisability 
ts oo eine its line to this place from 

es : 


SEATTLE, WASH.—It has been de- 
cided to submit the question as to 
whether or not $350,000 in general bonds 
shall be issued to build the city car line 
on Railroad avenue and Spokane street to 
the voters on March 5. 


SEATTLE, WASH.—Revised specifica- 
tions for the development of the Diablo 
Canyon power project on Skagit River 
were presented to the Board of Public 
Works by J. D. Ross, superintendent of 
the city lighting department. The board 
unanimously approved the specifications 
and copy was forwarded at once to 
Corporation Counsel Hugh M. Caldwell, 
now in Washington, D. C., for the pur- 
pose of completing the filings of the city 
on the site. While the specifications were 
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in general detail the same as those ap- 
proved by the board on May 18 they were 
revised to meet new conditions as fol- 
lows: ‘‘Instead of a lump sum bid for 
the plant and transmission lines, the 
specifications now call for separate bids. 
To put all bidders on the same basis, 
the specifications assume a standard price 
for steel. The interest on warrants has 
been raised from 5 to 6 per cent. The 
original ordinance has been amended and 
now authorizes an expenditure of $5,- 
000,000 instead of $3,000,000 and confines 
the plant to federal domain. Transmis- 
sion lines have been changed from steel 
tower. construction to wood pole lines. 
The time of delivery has been made the 
essence of the contracts and the bidder 
is to state whether he prefers payment 
bonds or in cash.” 


ONTARIO, ONT., CAN.—Stockholders 
of the Ontario Power Company and the 
Ontario Transmission Company have ap- 
proved the plan to expend approximately 
$1.800,000 on the construction of an addi- 
tion to the plant of the power company. 


PROPOSALS 


CONDUIT AND  LIGHTING.—Sealed 
bids will pe received February 14 for con- 
duit and lighting in the United States 
post office and court house at Elmira, 

. Y. Specifications and drawings may 
be obtained from the Acting Supervising 
a James A. Wetmore, Washing- 
ton, D. C. 


CABLE AND WIRE.—Bureau of Sup- 
plies and Accounts, Navy Department, 
Washington, D. C., will receive bids on 
the following: Plain interior-communi- 
cation cable, for delivery at Brooklyn, N. 
Y., schedule 1665; 16,000 feet single-con- 
ductor lighting and power wire, and 13,- 
000 feet, two-conductor lighting and pow- 
er wire, for delivery at Puget Sound, 
Wash., schedule 1663; 15,000 feet single 
stranded rubber-covered wire, for de- 
livery at Brooklyn, N. Y., schedule 1664. 


ADDITION TO POWER HOUSE.— 
Bids will be received in the spring for 
addition to power house at the State 
Hospital for Insane, Independence, Iowa. 
One generator and two boilers will be 
added. The architect is H. T. Liebbe, 
State House, Des Moines, Iowa. 


ELECTRICAL EQUIPMENT. — Bids 
will be received at the office of the gen- 
eral purchasing officer, the Panama Ca- 
nal, Washington, D. C., until February 2 
for railroad track scale, pressure gages, 
marine clock, thermometers, steam traps, 
air compressor, tandem, link pins, cable 


clips, pipe fittings (black, galvanized 
and brass), steam cocks, stop cocks, 
valves, etc. Blanks and information 


pertaining to this circular (1195) may 
be obtained at the above office or the 
offices of the assistant purchasing agents, 
24 State street, New York, N. Y., Audu- 
bon building, New Orleans, La., and 
Fort Mason, San Francisco, Cal. 


m 
INCORPORATIONS 


NEW YORK, N. Y.—Uneedus Mercan- 


tile Corporation. Capital, $30,000. To 
manufacture telephone and acoustic appa- 
ratus. Incorporators: H. J. Lucke. P E. 
A. Konigsberg, and S. M. Baeder, 2 Rec- 
tor street. 


NEW YORK, N. Y.—Inventions Board, 
Ine. Capital, $5,000. -To manufacture 
wireless apparatus. Incorporators: P. D. 


Strogoff, O. B. and M. Wiren, 5 Nassau 
street. 


FARGO, OKLA.—Eight Mile Mutual 
Telephone Company has incorporated with 
& capital of $5000. The incorporators are 
A. M. Harvey and others. 


GRAND RAPIDS, MICH. — Monarch 
aoo aee Battery Company. Capital, $20,- 


AUGUSTA, GA. — Whitnev-McNelll 
Electric Company. Capital, $6000. The 
company will manufacture electrical fix- 
tures. Incorporators: J. B. Whitney and 
Joseph B. McNeill. 


Vol. 72—No. 4. 


YONKERS, N. Y.—A. & C. Manufac- 
turing Company. Capital $9000. Incor- 
porators: E. Abraham and C. R. 
Abraham. 


CARLSBAD, N. M.—Carlsbad Light & 
Power Company. Capital, $150,000. Incor- 
porators: Mary E. Tansell, of Olympia, 
aa Herbert W. Tansell and Helen 8. 

ansell. 


Ei 


NEW PUBLICATIONS 


REPORT OF PUBLIC SERVICE 
COMMISSION. —Public Service Commis- 
sion, Second District, State of New 
York, recently sent out its Tenth Annual 
Report, for the year ended December 31, 
1916. It consists of a bound volume of 
300 pages. 


MISSOURI COMMISSION LAW.—The 
Public Service Commfssion of Missouri, 
Jefferson, Mo., has issued as a 163-page 
volume the Public Service Commission 
Law of that state passed in 1913 and 
amended in 1917. Cross references and 
annotations make this copy very valuable 
to all interested in this subject. Of 
special interest will be found references 
to court and commission decisions clear- 
ing up points that may seem ambiguous 
or subject to misinterpretation. A com- 
plete general index and case-title index 
are also included in the volume, which 
was edited by W. H. Bohling. 


THE CLEVELAND ELECTRIC RATE 
CASE.—F. W. Ballard, of F. W. Ballard 
& Company, engineers, Cleveland, Ohio, 
gives an historical review of the Cleve- 
lund Electric Rate Case, leading up to 
the findings of Public Utilities Commis- 
sion of Ohio, as to the valuation of the 
plant and property of the Cleveland Elec- 
tric Illuminating Company. The deter- 
mination of this valuation is as far as the 
case has progressed before the Utilities 
Commission. This case seems to be 
outgrowth of competition by the Cleve- 
land Municipal Light Plant, built by the 
city at a cost of $3,000,000, and which 
has been in operation 3% years. The 
municipal rate for power and light was 
fixed at 3 cents per kilowatt-hour; and 
in May, 1914, the City Council ordered 
the Cleveland Electric Illuminating Com- 
pany to lower its maximum rate to that 
figure. The latter company appealed to 
the Public Utilities Commission, and 
some of the main issues in the case are 
still before the Commission. The com- 
pany spent $150,000 in having a complete 
valuation of its property made as per 
order of the Commission. Another valua- 
tion was made by the staff of engineers 
of the Commission: another was made 
by F. W. Ballard & Company. The ques- 
tions involved in costs, deductions for de- 
preciation and other features considered 
in arriving at a valuation are presented 
and discussed by Mr. Ballard in a pam- 
phlet published. 


SOUTH DAKOTA’S WATER POWER 
POSSIBILITIES.—The undeveloped wa- 
ter-power resources of South Dakota are 
briefly set forth in a pamphlet published 
by the Department of Immigration of that 
state. Sketches are given, showing favor- 
able sites for dam construction and 
hydroelectric plants at a number of places 
on the Missouri River. The feasible sites 
mentioned are at Big Bend, between 
Chamberlain and Pierre; Little Bend, 
several miles above Pierre; Mulehead 
site, near the mouth of Sioux River; 
Chamberlain site, two miles above that 
city; Reynolds Creek site, 12 miles above 
Big Bend, and between Pierre and 
Chamberlain; Medicine Butte site, six 
miles above Pierre. The practicability 
of constructing water plants at the points 
named is supported by the opinions of 
good engineering authority. At Big 
Bend, and also at Little Bend, the river 
makes a detour of about 20 miles, leaving 
in each case a narrow neck of less than 
two miles, through which a tunnel may 
be driven, giving a net fall of 20 feet 
which could be utilized for developing 
power. The natural head might also be 
increased by dam construction. In ac- 
cordance with legislative enactment in 
1917, the citizens of South Dakota are 
to vote, in November, 1918, on a pro ed 
amendment to state constitution, where- 
by the state will be authorized to de- 
velop, own and operate water-power 
plants, and authorize the state to issue 
onds, with such proposed plants as se- 
curity, for raising funds necessary to 
develop and construct power stations. 


January 26, 1918. 
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Financial. News 


E N AE A 


Westinghouse Electric Paying Eight 


Per Cent. 


Westinghouse Electric & Manufactur- 
ing Company in its new financing is pay- 
ing 8 per cent for its money. This is 
retty definitely established for the time 
beine as price of new money for indus- 
trial and public service financing on any 
large scale. American Telephone & 
Telegraph Company has done the larg- 
est financing during the last three 
months. Its $40,000,000 notes went out 
with a snap because the company and 
its bankers did not quibble about a frac- 
tion of a point saving on a year loan. 
The company paid 8% per cent for its 
money, probably the highest price it ever 
paid. But the loan was a complete suc- 
cess and the banks getting 8% per cent 
through underwriting syndicate will be 
liberal purchasers of its securities when 
price of money is 5 per cent or less. The 
price to the public of new $15,000,000 one- 
year 6 per cent Westinghouse notes is 
99 to yield a flat 7 per cent. Banks get 
an 8 per cent discount. It is understood 
the banking syndicate which purchased 
notes paid 98, making cost to company 
8 per cent. > 

he next important financing was that 
of General Eiectric late in November. The 
company sold $10,000,000 6 per cent two- 
year notes. It is understood the money 
cost it between 7% per cent and 7% 
per cent. Interest rate was a full % per 
cent lower than it would be today. This 
financing has been rendered necessary 
by the remarkable gross business the 
companies are handling and to some 
extent by special war work. In the case 
of telephone its security issue was made 
imperative by $25,000,000 special war con- 
struction and by February maturities of 
nearly $20,000,000. 


Adirondack Electric Power Merger 
Near. 


Deposits of stock are coming in rap- 
idly for merger of the Adirondack Elec- 
tric Power Corporation with the five up- 
state New York companies now owned 
by the General Electric Co. In connec- 
tion with this merger, Robert W. Bab- 
son, one of the Adirondack directors, 
says: ‘Consolidation on the new basis 
should make a great saving in operating 
expenses, give all around better results 
in the developmen of the properties, and 
produce much better earnings for the 
Adirondack stockholders. It should give 
the Adirondack company a complete hold 
on the retail trade. At present about 35 
per cent of its output is retail. Under 
the proposed plan about 75 per cent will 
be of this class. This greatly strengthens 
the position of the company, as a loss of 
one wholesale customer might be serious, 
while the loss of a few retail customers 
makes little difference in earnings. ‘‘Pre- 
ferred stockholders have the opportunity 
of changing their 6 per cent stock to a 
7 per cent cumulative preferred stock, 
or to a 5 per cent 10-year bond. Present 
common stockholders exchange for new 
common stock, on which it is estimated 
earnings should be at least twice as 
much per share as on the old common. 
Considering the great coal famine in all 

arts of the country, it is the patriotic 

uty of every holder to deposit his stock 

and bring this merger to a prompt and 
successful conclusion so that the vast 
amount of water power in that district 
may be utilized to its fullest extent.” 


Pacific Gas & Electric Company. 


Following the action of the directors of 
the Pacific Gas & Electric Company in 
omitting the dividend on the company’s 
common stock, F. G. Drum, president of 
the company, issued a statement on the 
company’s financial affairs. The state- 
ment was dated January 3, and has just 
been received by mail. The statement in 

art follows: ‘During the past year our 

usiness has grown rapidly. Perhaps the 
best measure of this is the net addition 
of 26,699 customers to our lines in the 
eleven months to November 30, 1917, as 
compared with a net addition of 16,147 in 
the first eleven months of the preceding 
year. Every new customer represents 
the investment of a certain amount of 
new capital. The average new invest- 


ment per customer had been steadily in- 
creasing since 1914, and is now greater 
than it ever has been, owing to higher 
labor costs, and the practical doubling of 
the cost of materials. Public utilities are 


under certain obligations to serve the ~ 


public, and this fact partially limits the 
discretion which they might otherwise 
exercise in the expenditure of new capi- 
tal. War conditions which, on the one 
hand, have stimulated our growth and in- 
creased the necessity for new capital ex- 
Yenditures have, on the other hand, made 
t practically impossible for corporations 
generally to secure new money except at 
prohibitive rates, and under these circum- 
stances it seemed wise to your board to 
conserve the cash resources of the com- 
pany, and to do everything possible to 
avoid entering the money market for new 
funds at this time. In the eleven months 
to November 29, 1917, compared with the 
same period of the preceding year, gross 
operating revenues increased $1,096,617; 
expenses increased $1,661,813, and net op- 
erating revenues decreased $565,195. The 
cost of substantially everything entering 
into the manufacture and distribution of 
the company’s products has advanced 
tremendously. In the single item of oil 
alone advancing price added $1,171,252 to 
our operating expenses.” 


To Create Securities Board. 


Creation of a federal ‘‘securities au- 
thorization board,” which “shall be em- 
powered to approve or disapprove the is- 
suance of corporate, state and municipal 
securities for the period of the war,” un- 
der constitutional limitations, was recom- 
mended in a report adopted by the board 
of governors of the Investment Bankers’ 
Association of America at a meeting in 
New York recently. The report was pre- 
sented by a special committee appointed 
at the association’s last annual meeting 
to consider the question of ‘‘conservation 
of loanable capital in the United States 
for the period of the war.’’ The next an- 
nual convention will be held in St. Louis, 
the date to be fixed by the board of gov- 
ernors, i 


Goodyear Tire Stock Increased. 


Stockholders of the Goodyear Tire & 
Rubber Company at a special meeting ap- 
proved the proposed increase of $50,- 
000,000 in the authorized capital stock, 
the new stock to be in the form of $25,- 
000,000 common and $25,000,000 8 per cent 
second preferred stock. It is understood 
that $15,000,000 will be offered to holders 
of the common stock for subscription at 
par. The proceeds will enable the com- 
pany to capitalize to a large extent its 
floating debt. 


Detroit Edison Bonds Oversold. 


Spencer, Trask & Company announce 
that stockholders’ subscriptions and ad- 
vance applications were of such large 
volume as to heavily oversubscribe the 
$3,000,000 Detroit Edison Company ten 
vear 7 per cent convertible debenture 
bonds, so that all advance subscriptions 
were drastically cut down. 


Fall River Electric Notes. 


A syndicate headed by Merrill, Oldham 
& Company, Lee, Higginson & Company, 
and Guaranty Trust Company, is offering 
$1,000,000 of two-year 7 per cent notes 
of Fall River Electric Light Company 
at 99%, to yield about 7% per cent. 


Binghamton Company Offers Stock. 


Binghamton Light, Heat & Power Com- 
pany is offering for sale approximately 
1.200 shares of its 6 per cent preferred 
stock to customers and employes. Ar- 
rangements have been made so that this 
stock can be sold at 85, netting the pur- 
chaser 7.06 per cent on the investment. It 
can be paid for in full or on an install- 
ment basis. 


Copper Securities Active. 


There seems to be a pertinent demand 
for the copper securities. Specialized ad- 
vices suggest that the offerings in this 
group are comparatively small. Inspira- 
tion, Utah, and Anaconda are wanted. 
Information relative to copper metal 


prices does not indicate any change is 
near. 


Copper Prices and Production. 


The four-months’ period for which the 
Government fixed the price of copper at 
2344 cents expires with the closing week 
of January. ‘There are said to be urgent 
requests from the smaller producers for 
an advance to 25 cents, and it is claimed 
the heavy producers are satisfied with 
the existing price. Perhaps the strong- 
est argument in favor of no change from 
2312 cents is that conditions have gradu- 
ally adjusted themselves to that price. 

While the producers’ selling price and 
the Government’s buying price remain 
steadily at 23%, cents per pound, for 
Jake, electrolytic and casting copper, the 
jobber’s quotation is 24.67% cents, which 
represents a 5-per cent advance on the 
Government price. Under Government 
sanction certain jobbers, designated by 
the Copper Producers’ Committee, are 
authorized to buy copper in carload lots 
for distribution among the smaller con- 
sumers; and in these transactions they 
are alfOwed a margin of 5 per cent above 
the established price of 23% cents. Hence, 
the jobbers’ quotation of 24.6714 for de- 
livery in small lots. This arrangement, 
and the restrictions as to jobbers who 
have this distribution privilege, is found 
to be effective in preventing hoarding of 
copper for speculative purposes. She 
Copper Committee is charged with the 
duty of seeing that the privilege is not 
abused. During the last three months 
the copper mining, smelting and refining 
companies seem to have adjusted labor 
troubles by which their production was 
curtailed last summer, and are producing 
now at their normal capacities; and all 
current reports indicate that production 
of copper is about equal to the demand. 

Since the above was written the Gov- 
ernment has extended the period of 
23'44-cent copper to June 1. 


Dividends. 


There is talk that the Allis-Chalmers 
Manufacturing Company, having enjoyed 
a prosperous year in 1917, will soon con- 
sider liquidation of the 7% per cent ar- 
rears on the preferred stock. Payments 
that would put the common stock in line 
for dividends before the end of 1918 are 
considered likely. 


American Water Works & Electric 
Company has declared a quarterly divi- 
dend of 1% per cent on preferred stock 
payable February 26 to stock of record 
February 20. 


Cities Service Company has declared 
regular monthly dividend of % of 1 per 
cent in cash on the preferred stock; and 
% of 1 per cent in cash and & of 1 per 
cent in stock, on the common, all pay- 
able March 1 to stock of record February 
15. December earnings will be delayed 
for several days because of delays in the 
tab from the west, due to storm condi- 

ons. 


Columbus Railway, Power & Light 
Company has declared a quarterly divi- 
dend of 1% per cent on series pre- 
ferred stock, payable February 1, but de- 
termined that conditions do not warrant 
the declaration of a dividend on the com- 
mon. The reasons for this action are 
principally excessive costs of fuel, sup- 
plies, metals, etc. 


Fort Worth Power & Light Company 
declared regular quarterly dividend of 1% 
per cent, on the preferred stock, payable 

ebruary 1 to stock of record January 


21. 

Ilinois Northern Utilities Company has 
declared a quarterly dividend o 1% per 
cent on preferred stock, payable February 
1 to stock of record January 19. 


Illuminating Power & Securities Com- 
pany declared the regular quarterly divi- 
dend of 1% per cent on the preferred 
stock, payable February 15 to stock of 
record January 31. 


Kellogg Switchboard Company declared 
the regular quarterly dividend of 2 per 
cent and an extra dividend of 2 per cent, 
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both payable January 31 to stock of rec- 
ord January 26. 


Nevada-California Electric Corporation 
declared the regular quarterly dividend 
of 1% per cent on the preferred stock, 
payable January 30 to stock of record 
January 16. 


Pacific Gas & Electric Company has de- 
clared a quarterly dividend of 1% per 
cent on the first preferred and original 
preferred stocks, payable February 15 to 
stock of record January 31. 


Pacific Power & Light Company has 
declared a quarterly dividend of 13%, per 
cent on preferred stock, payable February. 
1 to stock of record January 22. 


Railway & Light Securities Company 
has declared a dividend of 3 per cent 
semi-annually on the preferred and com- 
mon stocks, payable February 1 to stock 
of record January 17. 


The Connecticut Power Company de- 
clared the regular quarterly dividend of 
$1.50 on the preferred stock, payable 
Maren D 1918, to stock of record February 
5, 1918. 


Texas Power & Light Company de- 
clared regular quarterly dividend of 1% 
per cent on the preferred stock, payable 
February 1 to stock of record January 21. 


Westinghouse Electric & Manufactur- 
ing Company has declared a quarterly 
dividend of 1% per cent, or 8714 cents 
per share, on common stock, payable 
at 31 to stock of record December 


West Penn Railways Company declared 
the regular quarterly dividend of 1% per 
cent on the preferred stock, payable 
March 15 to stock of record March 2. 


Reports of Earnings. 
AUTOMATIC ELECTRIC COMPANY. 


Net profits of the Automatic Electric 
Company in 1917 were $264,189, after al- 
lowance for all charges, compared with 
$359,942 in 1916. The orders on hand 
Dec. 31 last amounted to $1,594,424. The 
company’s balance sheet as of December 
31 compares as follows: 


Assets. 
1917. 1916. 

Fixed assets ..... $4,647,647.13 $4,605,314 
Securities owned.. %896,977.66 1,019,002 
Inventory ......-.. 1,193,489.27 866,664 
SAST oie beeie- be eee 106,828.08 399,448 
Accts. receivable 

other assets .... 651,241.35 1,010,519 


$7.496.183.49 $7,901,047 
Liabilities. 


Capital stock out- 


standing ........ $5,074,520.00 $4,613,420 
Cur. & def. liab’t’s 641,734.87 1,007,179 
Adv. pay. on cont. = 240,146.51 83,879 
Surp. and reserves 1,539,782.11 2,196,788 
$7,496,183.49 $7,901,047 


*Includes $50,000 liberty bonds. 


DETROIT EDISON COMPANY. 


Detroit Edison Company has issued the 
following comparative consolidated in- 
come account, for December and twelve 


months: 
1917. 1916. 


...$ 1,296,186 $ 1,112,433 
414,025 485,586 


December gross 


eerste ete eererervr soolot 


et 
Surplus after charges 


326,650 393,215 
Twelve months’ gross 12,279,925 10,066,786 
Net - 464 cheese tse 3,664,410 3,795,698 
Surplus after charges 2,635,848 2,717,413 


CONSUMERS POWER COMPANY. 
(Michigan.) 


1917. 1916. 

November gross ...... $ 546,399 $ 456,322 
Net after taxes .......- 236,57 225,966 
Surplus after charges. — 145,175 160,156 
Twelve months’ gross 5,701,213 4,665,956 
Net after taxes ...... 2.455.471 2,509,413 
Surplus after charges. 1,530,340 1,610,290 
Balance after preferred 

dividends .........+. 967,832 1,153,165 


PORTLAND RY., LT. & PR. COMPANY. 
(Portlandy Ore.) 


1917. 1916. 
November gross ...... $ 425,811 $ 479,367 
Net after taxes ...... 201,211 236,804 
Surplus after charges. 23,699 54,689 
Twelve months’ gross. 5,942,084 5,453,455 
Net after taxes ..... 2,587,672 2.417.622 
Surplus after charges. 431,573 239,624 


ELECTRICAL REVIEW 


WEST PENN. RAILWAYS. 
(Including subsidiaries). 


1917. 1916. 
November gross ..... $ 672,613 $ 568,381 
Net after taxes ...... 235,941 52,188 
Surplus after taxes... 78,998 79,080 
Eleven months’ gross 6,984,869 5,705,741 
Net after taxes ..... 2,766,545 2,699,043 
Surplus after charges. 986,173 823,250 
LEWISTON, AUGUSTA & WATER- 


VILLE ST. RWY. COMPANY. 


(Subsidiary of Cumberland Co. Power & 
Light Company.) 


1917. 1916. 
November gross ...... $ 71,307 $ 61,871 
Net after taxes ..... 13,986 14,411 
Deficit after charges. 1,477 835 
Twelve months’ gross. 899,313 798,318 


Net after taxes ...... 226.542 254.844 


Vol. 


gross 3,975,871 
1,122,402 
569,784 


263,666 


Twelve months’ 
Net after taxes 
Surplus after charges 
Balance after preferred 

dividends 


eeeoteeersees o 
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3,500,760 
1,431,622 
917,625 


631,783 


WEST PENNSYLVANIA POWER. 
(Including subsidiaries.) 


1917. 

November gross ....$ 365,238 
Net after taxes ...... 110,313 
Balance after charges 

and preferred divi- 

dendS ........ceceeee 46,853 
Eleyen months’ gross. 3,576,972 
Net after taxes ..... 1,160,186 
Ralance after charges 

and preferred divi- 

dends i402 38 cesses es 560,791 


1916. 
$ 297,013 
129,828 


78,762 
2,796,802 
1,219,131 


695,783 


CUMBERLAND COUNTY POWER & 


Surplus after charges. 40,117 66,532 3 

inie after preferred no et 1916 
ividends ......-.++ 4,117 30,532 November Eross ...$ 243,036 $ 229,986 
~ : : ; et after taxes ...... 72,638 5,455 
THE re ee OMT ey POWER & Surplus: after charges 2,795 1397 
7 vein ° ii Tyer months’ gross aI 2,845,347 
, ; 916. Net after taxes ..... .641.601 1,094,304 
November gross ..... $ 359,990 $ 316,468 Surplus after charges. 295.192 285,466 

Net after taxes ...... 73,163 131,881 Balance after preferred 
Surplus after charges. 27,244 89,019 dividend ....62.cec4. 87,192 147,466 

MARCONI WIRELESS TELEGRAPH COMPANY OF AMERICA. 
1914. 1915, 1916. 1917. 


Gross earnings 
Deduct: 
Total expenses, including es- 


timated taxeS ...........6- 634,958.25 
Net earnings from operations. .$121,614.50 
Income from investment of 

surplus funds ............8. 150,274.21 

271,888.71 
Deduct: 


Reserves for depreciation 


Net income for year after charg- 
ing reserves 


Capital Stock 


eee eee ee $756,972.75 


ee: 122,011.24 


694 4S New eanees $149,877.47 


oneteeeeo eee sees eee eee eee eevee et @ 


Undivided profits and reserves, December 31, 1917 


$748,238.03 $862,501.55 


$1,328,525.94 


564,176.34 624,568.94 576,038.30 
$184,061.69 $237,932.61 $752,487.64 
104,932.97 98,107.98 97,442.86 
$288,994.66 $336,040.59 $849,930.50 
111,678.15 76,151.79 240,500.00 
$177,316.51 $259,888.80 $609,430.50 
Serbia aie were cere ete eee ese cces -$10,000,000.00 
CEET ea aaa eitas 2,150,000.00 


WEEKLY COMPARISONS OF CLOSING- RID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., 


Rookery Bldg., Chicago. 


, Div. rate. Bid. Bid. 
Public Utilities— ; Per cent. Jan. 15. Jan. 22. 
Adirondack Electrice Power of Glens Falls, common............ hg 10 15 
Adirondack Electrice Power of Glens Falls, preferred........ aoe 6 65 70 
American Gas & Electric of New York, common........... 10 +extra 87 88 
American Gas & Electric of New York, preferred..............4. 6 38 39 
American Light & Traction of New York, common........... a Agee 921 205 
American Light & Traction ef New York, preferred........ sere 6 92 86 
American Power & Light of New York, common............ E 4 41 45 
American Power & Light of New York, preferred.............. 6 71 A 
American Public Utilities of Grand Rapids, common............ vM 21 23 
American Publie Utilities of Grand Rapids, preferred........ Bg 6 54 56 
American Telephone & Telegraph of New York ............ Begs e aig 103 10314 
American Water Works & Elec. of New York, common...... seer aa 4% 43, 
American Water Works & Elec. of New York, particip...... Vie 7 8 914 
Amcrican Water Works & Elec. of New York, first preferred... .. 59 6014 
Appalachinm Power of Bluefield, common,.........cc cece eee coe sie 2% 21; 
Appalachia Power of Bluetield, preferred. ............ cee ee cee 7 20 1 20" 
Cities Seamiice of New York, COMMON. ...... cece ee eee ee eens +extra 210° 211 
Cities S@®vice o New York, preferred. ......cccc ccc one eceees ee 6 74 72 
CommorfWvealth Edison of Chicago oo... cece cece ce ewe wee eee eins . 8 103 103 
Comm. Power, Railway & Light of Jackson. common........ PEP 4 31 31% 
Comm. Power, Railway & Light of Jackson, preferred........ 3 6 63 64 
Federal Light & Traction of New York, common........... slat 3 5 
Federal Light & Traction of New York, preferred.......... «ack 25 22 
Illinois Northern Utilities of Dixon 2... ccc cece cee ee ee ee ee 76 ri 
Middle West Utilities of Chicago, COmMmMOn....ssessssseseeess 2+extra 20 25 
Middle West Utilities of Chicago, preferred. ............ cee nee 57 60 
Northern States Power of Chicago, COMMON.......eeeeeereee ex.div.7 61 60 
Northern States Power of Chicago, preferred... ....... 0c ec eee ex.div.7 85 i 
Facifie Gas & Electric of San Francisco, common............. A 5 30 3344 
Pacific Gas & Electric of San Francisco, preferred............. 6 79 81 
Public Service of Northern Illinois, Chicago, common.......... 7 T2% 7214 
Public Service of Northern Illinois, Chicago, preferred...... oh 6 87 g5 
Republic Railway & Light of Youngstown, common............ 4 20% 2114 
Republie Railway & Light of Youngstown, preferred........... 6 52 5415 
Standard Gas & Flectric of Chicago, CoOmMmMmMon.....s.ssseseesss cee Ss 516 51 
Standard Gas & Electric of Chicago, preferred.........resre 00. 6 21" 2115 
Tennessee Railway, Licht & Power of Chattanooga, common. ... .. 2 216 
Tennessee Railway. Light & Power of Chattanooga. preferred... 6 101% 10 
United Light & Railways of Grand Rapids, common............ 4 26 27 
United Light & Railways of Grand Rapids, preferred............ 6 61 61 
Western Power of San Francisco, COMMON...... cece eee ewes os S tie rs 10 
Western Power of San Francisco, preferred......esssessssss eee 6 40 42 
Western Union Telegraph of New York .....,essesesseesesse vee extra . 89 9034 
Industrials— 
Electric Storage of Philadelphia, common ............-...56- iets 4 49 49 
General Electric of Schenectady ....... cece cee eee ee cee ene aren 8 129 130% 
National Carbon of Cleveland, COMMON.......-cc cece cece teenies 8 HRL 5612 
National Carbon of Cleveland, preferred... ccc. cece ee eee nee 13034 1303, 
Westinghouse Electric & Mfg. of Pittsburgh, common....... +extra 3914 40g 
Westinzhouse Electric & Mfg. of Pittsburgh, preferred........ ‘ 7 55 55 


*Last sale. 
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the EDISON Sales Builder ? 


Each month it is full of items of vital interest to all 
Edison Mazpa Agents. Its editorial matter keeps 
you in touch with all phases of the lighting field and 
current developments in lamp production. 

There are interesting articles describing new schemes 
and methods of lighting practice. 

A special section is devoted to Seling Forces and 


features new sales angles and opportunities for the 
merchandiser of lamps. 


You can follow our national magazine campaign to the con- 
sumer, and keep in touch with our Iatest cut-outs, window 
displays, posters, booklets, lantern slides, and electrotypes—sales 
helps furnished to all Edison Mazpa Agents. 


If you are not already on the mailing list, write to us today and 
receive the next issue of the Edison Sales Builder. 


EDISON LAMP WORKS OF GENERAL ELECTRIC COMPANY 
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such a manner that the total cost of the finished prod- 
uct is either cheapened, production increased or the 
quality improved to such an extent as to offset the 
higher cost of electric heat. | 

In other words, unless the heat of electrical energy 
offers certain advantages which at least compensate 
for its higher cost of utilization it 1s hopeless to try 
to force it permanently upon commercial industries. 


Electric Oven Used for Baking 


Doll Heads. 


In many cases it is possible to introduce it for 
domestic use on the argument of convenience, but for 
commercial use it must stand the “acid test” of mod- 
ern business. The wide-awake business man wants to 
know the comparative cost and whether by its use he 
can simplify his manufacturing processes or obtain 
other advantages which are either impossible or real- 
ized to a lesser extent by the use of combustion de- 
vices. 


How to MEET THE ARGUMENT OF HIGHER Cost. 


In order to answer these questions in a satisfactory 
way the first and most important point is a realization 
on the part of the salesman that the cost of heat energy 
is only one of the many items which enter into the 
total cost of the finished product, and when properly 
applied other items can be reduced, or entirely elimi- 
nated so as to cheapen the total cost. With a full 
understanding of this fact the problem is already more 
than half solved. His next step is an analysis of the 
weak points of the present methods of the utilization 
of combustion heating and in what manner the appli- 
cation of the heat of electric energy would improve 
the product. 

This involves a thorough analysis and understand- 
ing of the various cycles of operation through which 
the work passes to its completion. It may mean a 
partial or total alteration of the methods employed. 
In other words it is often necessary to fit the various 
processes of manufacturing to the use of electric heat 
rather than attempt to utilize it in the present method 
of manufacture, in order to secure the full advantage 
from the change in method of heating. 

In order to do this intelligently he must have at 
least a broad general understanding of the theory of 
heat, how it is produced, utilized and controlled, to- 
gether with the advantages of electric heat over that 
produced by combustion as viewed from the above 
standpoints, as well as the advantages of electric as 
compared to combustion heating devices. The efforts 
of the salesman will, however, be of no practical vaiue 
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in building up a large and permanent industrial heat- 
ing load unless they are backed up with fair and just 
rates on the part of the central stations. 


PRINCIPLES OF HEAT APPLICATION FOR INDUSTRIAL 
USES. 


The heat energy required in a large number of in- 
dustrial plants as compared to the energy used for 
light and power, is far in excess, often many times 
greater. The demand is continually increasing, espe- 
cially for heat at high temperature, so that today the 
total amount used is enormous, while its application 
is distributed among a large and ever growing field. 

Heat Generation —Until quite recently these de- 
mands have been met by the utilization of heat pro- 
duced from the combustion of fuels, principally gas, 
oil and the various forms of coal and carbonaceous 
matter. Today, however, due to the efforts of the 
engineers and the manufacturers of electrical ap- 
paratus, as well as a general realization on the part of 
the users of the superiority of electric heat in a great 
many processes, the demand for heat electrically gen- 
erated is increasing in some localities almost faster 
than it can be supplied and the electrical industry as 
a whole rapidly coming into its own. 

Heat obtained from any fuel is the result of the 
chemical processes of combustion with oxygen and to 
have oxygen we must have air, while on the other 
hand heat produced -from electrical energy is not the 
result of any chemical process but simply a manifesta- 
tion of the energy itself in another form and can be 
utilized in any atmosphere, either oxidizing, neutral or 
reducing. By an oxidizing atmosphere is meant an at- 
mosphere in which there is present more air than 1s 
necessary to support the chemical process of combus- 
tion; by a neutral atmosphere is meant one in which 
there is present just sufficient air to support combus- 
tion; while by a reducing atmosphere is meant an at- 
mosphere in which there is an insufficient quantity of 
air to support the chemical process of complete com- 
bustion. 

In making comparisons between the heat of elec- 
trical energy and that produced by combustion it 1s 
usually assumed that the combustion is perfect. That 
assumption is far from true; in fact complete combus- 
tion is rarely if ever obtained commercially in the in- 
dustrial arts. It must be remembered that solid or 
liquid fuel must be converted into gas and mixed with 
a certain minimum auantity of the oxygen of the air 
before combustion really takes place, and in order to 
get perfect and complete combustion this air must be 
mixed in just the right proportion—a condition not 
easy to control. On the other hand, electric heat is 
merely another form of electrical energy, the conver- 
sion taking place by simply throwing a switch. With 
fixed conditions as to size and material of conductor 
and voltage we are bound to get the same degree of 
heat, whereas humidity of air and velocity of wind 
affect combustion. 

Heat Utilization.—The fact that it is not the prod- 
uct of combustion, does not give up any gases and can 
be used in any atmosphere makes the utilization of 
electric heat much more flexible and its application 
easier than in the case of heat from combustion. From 
these two standpoints alone it is in a class bv itself. 

As an illustration, let us take the case of an elec- 
tric oven for baking japan. Here the source of heat 
is derived from individual units radiating heat up to 
a certain maximum capacity and temperature for 
which they are designed. By using several units and 
connecting them in series or parallel, we can produce 
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just the exact amount of heat and temperature which 
will give the best results. Moreover, these specific con- 
ditions can be obtained over and over again at will. 

By proper design and combination of units all re- 
quirements for the utilization of heat over a wide and 
varying range can be met, due to the fact that the 
quantity of heat energy from electrically generated 
heat is independent of temperature. This means that 
it is possible to radiate a large amount of energy from 
the resistor at a temperature very slightly above the 
surroundings, or it may be dissipated in more or less 
quantity at many times that temperature. Moreover, 
each heating unit is comparatively small and compact 
in design, portable, and easily placed where its heat can 
he hest utilized. On the other hand, the heat of com- 
bustion requires by its very nature that the tempera- 
ture be high before the various fuels will ignite and 
there is no possibility of using this heat below the 
ignition temperature unless baffled or muted in some 
manner to secure the lower temperature. 

Since there are no gases given off, nor is the pres- 
ence of oxvgen necessary. only sufficient ventilation to 
carry off the vapors produced by the processes is re- 
quired in an electric oven, while with a gas or oil-fired 
oven ventilation is necessary, not only to carry off the 
vapors referred to, but also to provide the air neces- 
sary for combustion and to carry off the combustion 
products. There is also present the serious danger 
from fire and explosion, resulting in the loss of ma- 
terial, the loss of production, and even the loss of life 
itself. 

Three Methods of Imparting Heat.—There are 
three ways of imparting heat and hence three sources 
of loss, since total heat supplied equals heat usefully 
applied plus heat lost. These are (1) radiation, (2) 
conduction and (3) convection. 

By radiation is meant the passage of heat from one 
object to another through the agency of the ether 
waves. It takes place between two bodies at all dis- 
tances apart, and follows the laws for the radiation of 
light. The rays proceed in straight lines and their in- 
tensity varies inversely as the square of the distance. 

By conduction is meant the transfer of heat between 
two bodies or parts of a body which touch each other. 

By convection (carrying of heat) is meant the 
transfer of heat from one object or place to another 
through the agency of any moving gas or liquid. A 
good illustration of the principles of convection is the 
ordinary house furnace which heats the house by the 
movement of the particles forming the fluid mass of 
hot air currents arising therefrom. 

Heat is energy and manifests itself by vibration of 
the molecules composing the body under treatment. 
This vibration increases in rapidity as the temperature 
is increased and heat flows from the hotter to the 
cooler surface by any one or a combination of the 
three methods just mentioned. 

High thermal efficiency can only be obtained by re- 
ducing these three sources of heat loss as much as pos- 
sible. It is important that the insulating material have 
little mass in order to keep as low as possible its heat- 
absorbing power. In other words, proper design re- 
quires that the heat radiated from an oven through its 
walls shall be a minimum as well as that absorbed by 
the walls. 

Reducing the Losses.—As an illustration, suppose 
we have an electric oven operating at an efficiency of 80 
per cent and a gas oven at an efficiency of 20 per cent: 
assume that there are 8000 B.t.u. reauired to accom- 
plish the desired result. This means then that we 

must have heaters generating 10,000 B.t.u. in the elec- 
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tric oven, and 40,000 B.t.u. must be generated in the 
gas oven. 

Again, suppose that by the use of proper “lagging” 
the loss is reduced by 1000 B.t.u., then the efficiency of 
the electric oven becomes 8000 divided by 9000 or 88.8 
per cent, and that of the gas oven 8000 divided by 
39,000 or 20.5 per cent. It is evident, therefore, that 
it is well worth while to use the best insulation in con- 
nection with the high-efficiency electric oven. In an 
electric oven the heaters can be placed close to the 
work and the full benefit of the radiated heat ob- 
tained, while in a gas or oil-fired oven very little of 
the heat is obtained by radiation. 

Loss by conduction in an oven is caused by the 
use of through bolts running from the inside of the 
oven through the lagging and metal inclosure to the 
outside; also by stiffening braces and joints not prop- 
erly insulated. In the modern up-to-date oven through 
bolts are avoided entirely and proper insulation pro- 
vided for all joints and braces. 

The loss by convection is the principal heat loss of 
an oven. We have already seen that ventilation must 
be provided to carry off the vapors arising from the 
process of drying and baking and that in the case of 
heat derived by combustion, it is required in addition 
to carry off the products arising therefrom. Circula- 
tion of air.is also necessary to get an even distribution 
of heat throughout the entire inclosure and to produce 
the best drying effects both as to time and quality of 
product. That this is greater in a gas or oil-fired oven 
has already been pointed out, due to the fact that in 
order to utilize the heat at a lower temperature than 
that of its ignition it must be baffled or muffled, which 
means considerable loss in thermal efficiency, due to 
the larger convection losses on account of the greater 
quantity of moving air. On the other hand, electric 
heating elements give a uniform heat radiation and 
muffling is unnecessary. 

The heat losses became more troublesome the high- 


Interior of Electrically Heated Body-Baking Ovens in 
Automobile Factory. 


er the temperature required. The nature of appliance 
for carrying out certain processes is such that a large 
percentage of the heat escapes to the atmosphere and 
adds a further handicap to combustion-heating de- 
vices. In fact, it is by no means rare to find coal-fired 
or even oil-fired appliances today whose thermal ef- 
ficiency is no greater than 114 per cent, which means 
that 65 times as much heat as is utilized in the useful 
work of heating is discharged into the atmosphere. 

The ratio of efficiency of application of heat of 
combustion to application of electric heat is in general 
about 314 to 1 in favor of electric heat. 
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cost of repairs and expense of deranged service. 
Whatever the viewpoint, one fact usually holds, as it 
does so often, namely, that prevention is better than 
cure. In other words, protection is better than rem- 
edy, and it is in this spirit that protection should be 
discussed.. 

A distributing transformer should be protected 
from itself, for it is self-destructive, and if necessary 
will take more and more load until it destroys itself 
unless protected. It must be protected from influ- 
ences within and without. Means of protection should 
commence before the unit is placed in service by 
choosing a unit fit for the work, and should continue 
so long as the unit remains in service. 

Many transformer troubles start before the trans- 
former is installed, and are due to mistakes. Polarity 
may Be wrong; ratio may be off due to connecting up 
the wrong taps or wrong name plate: leads may be 
broken; oil levels may be low or oil may be lacking 
altogether; covers may not be clamped down tightly 
and moisture may enter and cause breakdown. These 
are precautions that should be attended to before a 
transformer goes into service, regardless of the class 
of service, for these precautions are fundamental. The 
first thing toward efficient transformer operation is to 
have proper inspection methods and facilities for the 
handling of all transformers before sending them out 
on the line, for it is easier, cheaper and quicker to 
determine the conditions of a transformer on the 
ground with facilities at hand than afterwards when 
isolated on a pole. ° 


PROTECTION AGAINST LIGHTNING. 


‘Lightning throughout a large part of the country 
has alwavs necessitated protective measures. So, too, 
one of the most important factors affecting the life 
and performance of the distributing transformer is 
that of protection against lightning. The distributing 
transformer is so widely installed. the primary con- 
ductors supplying it are so scattered and prolifically 
distributed that lightning is able to make itself objec- 
tionable to a greater extent than where apparatus and 
conductors are less generously distributed. 

Protection of distributing transformers against 
lightning takes a number of forms, in which it may 
perhaps be said the protection afforded is somewhat 
proportional to the cost of obtaining protection. 

Perhaps the method of protection most commonly 
emploved is that of installing lightning arresters, the 
purpose of which is to by-pass the lightning discharge 
to earth. At different times it has been recommended 
that an arrester be used for each transformer, and 
should be installed about one span away from the 
transformer it is protecting. However, it seems the 
general opinion now that while the installation of an 
arrester one span away removes the objection of hav- 
ing transformer and arrester on the same pole. a large 
degree of protection is lost. (See “Studies in Light- 
ning Protection on 4000-Volt Circuits,” by D. W. 
Roper, A. I. E. E. Transactions, 1916.) 

Another way of reducing lightning troubles, de- 
veloped by D. W. Roper and described by him in his 
paper before the A. I. E. E., is to reduce the vul- 
nerable places in a transformer so that, should light- 
ning enter the transformer, short circuits and broken- 
down insulation may be less likely to occur. 

The use of choke coils. to keep back high-frequency 
discharges, long applied to station apparatus, is find- 
ing favor for use with distributing transformers, 
either alone or in addition to arrester protection. 

A fourth way of mitigating the effects of lightning 
consists of modifying the relative potential differences 
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between transformer windings and case with or with- 
out additional arrester protection. 


INDIVIDUAL ARRESTER PROTECTION. 


As brought out in Roper’s paper, the installation 
of individual lightning arresters on the same pole as 
the transformer resulted in nearly 100 per cent pro- 
tection. Against the advantages in the way of pro- 
tection must be balanced the disadvantages. These 
are that the cost of protection is high, the higher the 
smaller the transformer capacity, when expressed on 
basis of kilowatt capacity; the additional space occu- 
pied by the arrester on a pole already carrying cutout 
and transformer possibly necessitates higher poles, 
and in any case additional line work is necessitated ; 
the cost of obtaining low-resistance grounds may also 
be a serious item in some localities. 


REDUCING THE SUSCEPTIBILITY OF THE 
TRANSFORMER, 


Roper, in addition to installing arresters on the 
same poles as the transformers, made the transform- 
ers as invulnerable as possible in a simple way. Where 
terminals were used for obtaining different voltages 
they were submerged well below the oil level. Where 
terminals were not required, the terminal blocks of 
porcelain were taken out and replaced with wooden 
blocks for holding the leads in place. The porcelain 
terminal block as usually supplied with a transformer 
of the distributing type simply c®urts trouble from 
lightning. It is situated where the lighting can best 
find it; the distance between terminals is short and 
thus favors the discharge of high-frequency current 
across them, to be followed by dynamic current from 
the station. Submerging these blocks in the oil in- 
creases the equivalent spark-over voltage because a 
barrier of oil instead of air exists between terminals. 
The elimination of voltage taps is also a step in the 
right direction, because windings may then have their 
end turns more efficiently insulated, and the short dis- 
tance between the ends of coils may then be pro- 
tected and far apart instead of close together and 
exposed, making for a safer as well as a cheaper 
transformer. 

To make a transformer as immune as possible 
from external influences seems the first step toward 
protection. The lightning arrester should come after- 
wards. Moreover, when a transformer has been so 
treated, the treatment is an integral part of the trans- 
former and the protection remains with the trans- 
former, whether the latter is moved or not, thus at 
once reducing work and saving time in emergency 
should it be necessary to change the location of a 
transformer. In séme localities thundred storms are 
not very severe, nor are they frequent. Changes in the 
transformers may in such cases give sufficient im- 
munity from lightning without the expense of in- 
stalling arresters, with all the disadvantages that go 
with them, in the way of expense, added equipment, 
and so forth. Later, 1f reducing the vulnerable places 
in the transformer does not suffice, lightning arresters 
mav be installed. It is better, however, to have your 
protective measure in vour transformer, and thus 
when the one is moved the other goes along auto- 
matically. 


THE CHoKEeE Corr HAs Muca To RECOMMEND IT. 


The choke coil, alone or with a transformer made 
as immune as possible, or with the lightning arrester, 
has much to recommend it. It is cheap and can be 
made in the transformer repair shop at low cost. It 
occupies less space than the arrester, and, once up 
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remains up without need of attention, which is not the 
case with the arrester. Where lightning-arrester 
grounds are costly and inefficient, thus detracting 
from the value of an arrester, the use of choke coils 
may be particularly attractive, with or without the 
arrester. While no complete records are available as 
to the efficacy of choke coils in combination with dis- 
tribution transformers, there are companies using 
choke coils that claims to have reduced their burnouts 
due to lightning 30 per cent and more. This is less 
than the reduction by eliminating terminal blocks and 
use of individual arresters on the same pole as the 
transformer, but then the cost of Mr. Roper’s scheme 
has been claimed to be hardly justified by the saving 
made unless continuity of service is capitalized. On 
the other hand, the choke coil, being a home-made 
affair, is of very low cost. Operating data as to the 
use of choke coils are thus needed and would be wel- 
comed by utilities generally. 


THE STATUS OF THE GROUNDED TRANSFORMER CASE. 


The position of the grounded transformer case 1s 
rather that it is theoretically full of promise, and yet 
its expectations have not materialized. Roper in his 
classic before the A. I. E. E. states he failed to deter- 
mine the value of the grounded transformer case, but 
admitted tests had been rather limited, and that results 
were by no means conclusive. 

The grounded transformer case should theoreti- 
cally be an effective method of cheaply reducing burn- 
outs due to lightning discharges. It is not the poten- 
tial due the lightning discharge between winding and 
ground that is so important as it is that betweén pri- 
mary and secondary. This latter must be compara- 
tively low, a few thousand volts, whereas the former 
may be very high indeed. If the transformer case be 
grounded, and if a lightning arrester be connected 
between line and case, the potential difference between 
primary winding and case and secondary may be kept 
down. It has been further suggested that the sec- 
ondary be connected to the case—which is equivalent 
to earth—through a spark gap. With the above ar- 
rangement while the transformer as a complete unit 
may be many thousand volts above earth. the poten- 
tial difference between primary and secondary may be 
only a few thousand volts, and well within the ability 
of the insulation to withstand it. One very great ad- 
vantage of the above arrangement, as will be seen, is 
that lightning protection is independent of earth re- 
sistance and also is little affected by the impedance of 
the ground wire. It might be supposed, therefore, 
that the above method might be found very convenient 
where earth resistances are extremely high. 

In grounding transformer cases it should be borne 
in mind that the hazards to linemen are increased, 
unless some means is available for interrupting the 
ground connection while men are working on the pole 

carrying the transformer. The efficiency of the 
grounded transformer case has not been proved either 
theoretically or in practice. It would appear worthy 
of consideration, however, in some of the combina- 
tions already mentioned. 


OIL AS A Factor AFFECTING PERFORMANCE. 


Oil plays a vital part in maintaining the insulating 
properties of the windings and in enabling dissipation 
of the heat losses from the interior to the exterior of 
the transformer. No oil-filled unit should be installed 
without oil, of course. But it is not enough that there 
be oil in the case. It should be definitely known that 
the oil will not gradually ooze out by syphoning up 
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the leads or through small sand holes in the case. 
Syphoning of oil along the leads of both high and low- 
voltage coils does occur, and while the quantity of oil 
passed in this way is small at any time the amount is 
considerable when considered over months. Syphoning 
oil has a number of objections. To begin with, oil 
rots rubber, reduces its insulating properties and short- 
ens its useful life. One company at least has adopted 
paper-insulated leads in place of rubber because of 
the effect of transil oil upon the latter. Continuous 
syphoning results eventually in a reduction of oil level, 
which not only increases the temperature of the coils 
for a given load, thereby reducing capacity and endan- 
gering the unit, but also makes the windings more 


Fig. 2.—Method of Mounting Large Transformer Serving Ter- 
ritory With High Load Density, or Heavy Individual Load. 


susceptible to lightning troubles and insulation fail- 
ures. Qil-soaked leads and poles have been known 
to result in complete destruction of transformer and 
pole, for a fire that had started either in the transform- 
er or at the pole had found the oil-soaked pole readily 
combustible. A syphoning transformer lead is thus 
seen to be a menace to service as well as apparatus. 

Syphoning can be prevented by a little care. Oil 
levels should not be too high—that is, not higher than 
is necessary to cover the coils or terminals where 
such exist. The insulation on the leads should be cut 
back so as to cease an inch or more before reaching 
the oil level. Stranded cables should have their strands 
soldered together, as this reduces the capillary attrac- 
tion between strands, which is responsible for the 
passage of oil along the conductor. Precautions against 
syphoning and the escape of oil should be taken before 
a transformer is sent out from the warehouse. How- 
ever, because a unit appears in good shape when 
installed is no criterion that it will remain so. An 
inspection some time after its going into service is 
therefore advisable. 


Factors INVOLVED WHEN OPERATING PoLe-TyYpE 
TRANSFORMERS ON THE GROUND. 


Pole type transformers are often operated on the 
ground instead of on a pole. It may be that it is 
desirable on account of voltage regulation or reducing 
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for 14-inch loading of ice, a wind velocity of 70 miles 
per hour, and 8 pounds per square inch wind pressure 
on each of the 12 conductors, gives a load of about 
35 tons. When it is remembered that this pull will be 
at a leverage of 190 feet, the tendency to overturn and 
the absolute necessity for particularly solid and heavy 
foundations are apparent. 


CONDUCTORS. 


Altogether there will be 15 conductors carried by 
the towers. Twelve of these will make up the four 
three-phase circuits, the remaining three being the 
earthed overhead ground wires. The conductors for 
the circuits will have a cross section of 250,000 c. m. 
and will be of bare hard-drawn stranded copper. For 
the overhead grounded conductors Siemens-Martin 
double-galvanized stranded steel cable will be em- 
ployed. The conductors for each circuit will be placed 
in the vertical plane, with a spacing between con- 
ductors of 10 feet. The distance between adjacent 
conductors of different circuits will also be 10 feet. 
An allowance of 50 feet has been made for sag, and 
upon this basis the towers have been chosen so that 
the height between the four bottom conductors and 
the mean water level of the lake will be about 130 feet. 


INSULATORS. 


It is the intention when first commencing to oper- 
ate the line to use a voltage of 23.000 volts, delta 
pressure. the total normal capacity of the four three- 
phase circuits thus amounting to 20,000 kilowatts, 
which is in itself a large amount of energv to be car- 
ried by two strain towers. It is, however, the inten- 
tion to ultimately raise the pressure between con- 
ductors to 66,000 volts, when the total energy trans- 
mitted across the river will aggregate some 57,000 or 
approximately 60,000 kilowatts. This will probably 
be the largest amount of energy transmitted across a 
river by two towers in the United States. 

The fact that the final operating voltage will be 
66,000 volts has had a bearing upon the choice of 
insulators, the insulators being chosen for eventual 
and not immediate requirements, as it was felt that 
changing insulators when the time came would be an 
unnecessary expense and subject men to unjustifiable 
hazards. 

On the lead frame at the East Side station where 
the conductors emerge toward the river pin-tvpe in- 
sulators specified as Ohio Brass Companv's No. 552 
will be used. The shorter spans, of which there are 
two, of 550 and 757 feet, respectively. in length, will 
be carried hy No. 18688 strain insulators with double 
strings of No. 11535 suspension insulators, using six 
disks to a string. The method to be employed for sup- 
porting and anchoring the 1200-foot span, which per- 
haps might be rightly considered as consisting of 12 
spans since there are 12 conductors to be carried by 
insulators, is unique because a new tvpe of insulator 
is to be used. This insulator is specified by the Ohio 
Brass Company as Drg. No. 11018. This insulator is 
of the familiar wood strain type incased in a porce- 
lain barrel, which is then filled with oil. The insulators 
are essentially of the strain type each insulator, in fact, 
being designed to carry a mechanical load of 15.000 
pounds continually. A load of 6000 pounds due to 
each conductor has heen allowed for, with ice and 
wind loading as well as the weight of conductor, 
which gives a factor of safety well within conserva- 
tive design. 


The above details of the transmission line project 


in process of construction is part only of the develcp- 
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ment that would have been carried out had not condi- 
tions created by the war caused temporary curtailment. 
Thirty miles of steel-tower transmission line consist- 
ing of double-circuit towers, with two circuits and two 
overhead ground wires is in process of development. 
Complete surveys have been finished, much of the 
right-of-way has already been obtained, and the steel 
structures designed. The completed transmission sys- 
tem will include in this 30 miles of transmission two 
river crossings very similar to the one already de- 
scribed, each at different locations along the Maumee 
River. The labor and materials situation and allied 
conditions incident to the war have caused the work 
to be held up, except that which has already been 
described, until a more opportune time. 

All the steel structures required for the transmis- 
sion lines, including that already erected, were de- 
signed by and will be furnished by the American 
bridge Company. All insulators are to be supplied 
by the Ohio Brass Company. The design and instal- 
lation of this transmission system is in direct charge 
of W. E. Richards, superintendent of electrical de- 
partment, Toledo Railways & Light Company. 


FEATURES OF NEW SUBSTATION FOR 
INDUSTRIAL PLANT. 


Ring-Feeder System Used in Station Erected by Public 
Service Company of Northern Illinois. 


The National Malleable Castings Company, Chi- 
cago, has about completed at its Grant works, Fiftye 
second Avenue and Fifteenth Street, Cicero, a new 
substation through which electric energy for its plant 
is being served by the Public Service Company of 
Northern Illinois. This substation, which is inclosed 
in a 25 hy 4o-foot brick building, was built and 
equipped by the National Malleable Castings Company 
from plans prepared by C. W. PenDell, engineer for 
the contract department of Public Service Company. 

In the new substation there are being installed 
three 500-kilovolt-ampere standard transformers, by 
which central-station power will be received at 12,000 
volts and stepped down to 2300 volts for transmission 
to smaller transformers in various parts of the plant. 
current there being stepped down to 440 volts for mo- 
tors, and to 110 volts for lighting. The main switch- 
board is situated within the company’s own generating 
room. 

An interesting feature of the substation design is 
that it puts into effect the ring system of incoming 
feeders. That ts, there are two incoming feeder lines 
operating in parallel, and equipped with reverse power 
relays, this arrangement giving greater assurance of 
continuity of service than could be had with one feeder 
line. The expenditure to provide equipment neces- 
sary to secure the advantages of the ring system of 
feeders and greater flexibility of service was not ex- 
cessive. 

The distributing system, from substation to the 
plant transformers, comprises both underground and 
overhead cables in conduit. The maximum load the 
plant will require is 4000 kilowatts, although the pres- 
ent service amounts to only 1500 kilowatts. The sub- 
station equipment is adequate to carry the maximum 
demand when the total load of 4000 kilowatts is thrown 
on the line. A Heroult 6-ton, 3-phase electric furnace 
installed in the Grant works requires about 1000 kilo- 
watts, alternating current. 

The substation, building and complete equipment, 
will cast about $30.000. 


February 2, 19:2. 


187 


Some Phases of Protecting Distributing 


Transformers 


Choice of Unit, Lightning Arresters, Oil Levels and 
Complete Records are Some of the Factors Involved 
in Conserving Transformer Life and Capacity 


By S. F. ERICKSON 


HE distributing transformer is one of the most 
frequently seen and most generously distributed 


pieces of electrical apparatus. It is used almost 
everywhere, wherever alternating current above 440 
volts is distributed. It is one of the most efficient 
pieces of equipment made, and on the basis of unit 
cost, one of the cheapest, due largely to the fact that 
it is made in such large quantities. The distributing 
transformer is an important factor in central-station 
service, and for the majority of customers is perhaps 
the best-known connecting link between station and 
service switch. 

Notwithstanding the important part it plays in 
service rendered, the pole-type distributing transformer 
is somewhat unique. Generators are carefully housed, 
as cautiously operated and protected bv relays and 
reactances; oil switches are encased in barriers, and 
so forth; cables and windings are watched and insula- 
tion measurements are taken. But the pole-type dis- 
tributing transformer is installed alone, exposed to all 
kinds of weather, and as often as not receives little 
hte 
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or, at most, but scant attention after once being in- 
stalled. 

Because of the position it occupies—a barrier be- 
tween high and low voltage, the medium for main- 
taining good voltage and continuous service, almost 
the last and one of the most often seen links in the 
long chain of service between coal pile and customers’ 
service switch—the distributing transformer deserves 
consideration, and more than it often receives. More- 
over, the fact that it receives so little attention when 
once installed, out of sight, out of mind, makes it all 
the more important that it be subjected to scrutiny 
hefore it goes into service, that it may be fitted for 
the work as regards characteristics, condition and 
capacity. 

PROTECTING TRANSFORMERS. 


| 
The problem of protecting the transformer covers 
cuite a wide field, and necessarily covers a diversity 
of subjects and considerations from various view- 
points, such as performance, life, cost of maintenance, 


Fig. 1.—Banks of Transformers Mounted Upon Platforms Outside Large Industrial ,Ptant. 
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Useful Lost Total 
B.T.U B.T.U B.T.U 
Combustion devices...... 20 §0 100 
Electric devices.......... 70 30 100 


The general characteristic of fuel-burning devices 
is that other things being equal, higher thermal ef- 
ficiencies will be obtained at low than at high tempera- 
tures, while in the case of electric heating devices high 
thermal efficiencies can be obtained from low to the 
highest temperatures in commercial use because of the 
fact that electrical energy is converted into heat at 
100 per cent efficiency. 

Moreover, the desired temperature is obtained to a 
nicety in the minimum of time, 1s uniform and can be 
reproduced as often as desired, both as to volume and 
intensity with a certainty possible by no other method 
of heat utilization. 


VARIOUS TYPES OF HEATING UNITS. 


Since heat is used in a large number of different 
ways and processes, several distinct types of electrical 
heating units have been manufactured to meet the 
specific requirements of the industry in which they are 
used. 

These various types fall naturally into the follow- 
ing broad classification : 

1. Air or space heaters—heating taking place by 
means of radiation and convection from metal re- 
sistors. 

2. Metal heaters—in which the material under 
treatment is the resistor—heating taking place by 
means of conduction. 

3. Immersion or imbedded resitance heaters—heat- 
ing taking place by means’ of convection, conduction 
and radiation. 

4. Furnaces of the carbon-resistance type. In the 
broadest sense of the word these might be included as 
a subdivision of Class 1 since they are used to heat the 
space inclosed within the furnace. However, since the 
resistors are made of carbon instead of metal after a 
certain limiting temperature (approximately 1800 
Fahrenheit) has been reached and because their use is 
confined to high temperature they may properly be 
considered in a separate classification. 


Electrically Heated Japan Baking Oven. 


While we have given above the four general classes 
of heating units, when it comes to practical applica- 
tions it will often be found that units from different 
classes are used to accomplish the same purpose, ac- 
cording to the standard practice of the manufacturer 
furnishing them. In other words, the practice of some 
companies is to manufacture but a single heating unit 
and adapt it to the various uses demanded by the appli- 
cation of electric heat to the numerous uses of the 
industrial heating field. 
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ir ar Space Heaters.—The basic idea underlying 
the proper design of air heaters is to provide maxi- 
mum area of resistor, dissipating the greatest amount 
of energy in the form of heat with the lowest possible 
temperature. This design means not only long life, 
but also affords the greatest flexibility in meeting the 
various requirements over a wide range of temperature 
by proper combination and connection of units. 

The standard air heating unit is made up of metal- 
lic resistors in the form of ribbons of the nickel- 
chrome combination, which is free from corrosion in 
the air at temperature far in excess of their normal 
operation. 

The unit consists of a steel or cast-iron frame car- 
rying insulators of high resistance, even at the fusing 
point of the metallic resistor. This insulation on 
which the ribbon is wound is made of alundum (a 
product of the electric furnace) or a mineral com- 
pound in which alundum is present in large quantity, 
and has, in addition to high insulation and refactori- 
ness at high temperatures, no expansion and contrac- 
tion, nor is it affected by moisture at high temperature. 

The distinguishing feature in this design is that 
there is no insulation of any kind covering the resist- 
ors, which impart heat by means of radiation and con- 
vection. 

The air heater is used for a great many purposes, 
principally for drying and baking of all kinds, such as 
enamels and japans in the automobile industry; core 
baking; bread baking; toasting cereals, etc.; also for 
heating the cabs of large cranes in industrial plants, 
which, being in motion a large part of the time, makes 
any form of combustion heating undesirable. 

Metal Heaters——This class consists more of a 
method of heating rather than of heating units, in that 
large volume of current at very low voltage is passed 
through the material under treatment, the heating 
effect being obtained by localizing the current within a 
definite area. Its principal use is in welding of all 
kinds, such as arc, butt, spot and lap welding. brazing 
and upsetting. The apparatus for accomplishing this 
purpose is made by various machine manufacturers 
and is designed to convey not only the large volume 
of current but also to apply the pressure necessary to 
complete the operation, the heating effect taking place 
by conduction. For welding, carbon or metal elec- 
trodes with their holders are necessary. 

Immersion or Imbedded Resistance Heaters.—Tu 
this class belong the majority of the heating units in 
commercial use today. The heating element, which is 
made of metal in the form of wire. ribbon, or grid, 15 
carefully insulated with mica or micanite and inclose:] 
in a metal casing or it may consist of wire imbedded 
in enamel. Other insulating material, such as asbestos, 
magnesia, soapstone and porcelain, is frequently used. 
These units are either clamped for temporary use or 
permanently attached by welding and fusing to the 
surface to be heated, or immersed in the solid or liquids 
under treatment—the heating effect being obtained by 
conduction, radiation and convection. 

Furnaces of the Carbon Resistance Type.—Here 
again this class deals more with the method of heat 
used than with the heating unit itself. A description 
of this type of furnace is given in the book on “The 
Electric Furnace,” forming Part 1 of the “Industrial 
Heating as a Central-Station Load,” issued by the 
Society for Electric Development. This type of fur- 
nace is used mainly in the various heat treatments of 
steels. In general, the units should be designed for low 
demand and long-hour use rather than high demand 
and short-hour use. 

(To be continued.) 
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An Interesting Transmission- Line River 


Crossing 


Salient Features of 190-Foot Towers Carrying 15 Conductors 
with a 1300-Foot Span of Toledo Railways & Light Company 


passing interest even in these times of big things 

because of the number of unique features of de- 
sign, and the importance and magnitude of the under- 
taking, is in course of completion by the Toledo Rail- 
ways & Light Company. When completed this 
transmission line now in the building will join to- 
gether the Water Street station of the Toledo Railways 
& Light Company in Toledo and the new East Side 
station of the Acme Power Company on the other side 
of the river. Both companies are Doherty proper- 
ties and the completed line will enable interchange of 
power between the two stations and permit the trans- 
mission of energy from the East Side station into 
Toledo. 

Particular interest attaches to this undertaking be- 
cause of the long span over the Maumee River, the 
large number of conductors carried by the towers, and 
the height of the towers. The conditions are such 
that extra precautions have had to be taken to assure 
safety to the public, the Pennsylvania Railroad trains 
and ships passing below; while the importance of elim- 
inating interruptions has also been borne in mind in 
adopting the most solid and rugged construction. The 
height of the towers, the length of the river spans, 
and the heavy loading have necessitated additional 
precautions in the way of high factors of safety and 
design. 

Normally the direction of energy flow will be from 
the Acme Power Company’s East Side station to the 
Water Street station of the Toledo Railways & Light 
Company. The circuits from the East Side station 
will emerge from the station to a lead frame structure 
directly outside the station and go overhead to a 104- 
foot steel tower 550 feet distant. The next span will 
be 757 feet distant, terminating at a 190-foot steel 
tower at the east bank of the Maumee River. The 
river span is 1300 feet in length, terminating on the 
west side of the river at a tower identical as to size 
and construction to that on the other side of the river. 
From the west-side tower the conductors will go down 
almost vertically through choke coils and disconnect 
switches to cable end-bells emerging into eight No. oo 
sector-shaped, 9/32 by 7/32 inches, paper-insulated, 
lead-covered cables which go underground to the 
Water Street station. The overhead will comprise 
four three-phase circuits and three stranded steel 
overhead grounded conductors for lightning pro- 
tection, making in all 15 conductors. The length of 
the span and the large number of conductors carried 
by two towers makes this installation unique. 


A TRANSMISSION line project of more than 


STEEL TOWERS. 


The two strain towers carrying the 1300-foot span 
across the river are identical in construction and de- 
sign. Each is made up of L-sections built up and 
riveted together. The steel at the cable rack and above 
is galvanized, while that below the rack is painted with 
triple coatings of weatherproof paint chosen especially 
to withstand the rather corrosive and impure atmos- 


phere due to smoke and chemicals of industry and lake 
fogs. The base of these towers at the ground level 
measures 40 feet in the direction of strain due the con- 
ductors and 30 feet in the other direction, making a 
foundation of more than 1200 square feet necessary. 
From the base the main steel members taper toward 
the top, as shown in the photograph. 

Apart from the interesting details of re-enforcing 
and fabrication to prevent bending under any condi- 
tion of broken conductors on either side of the towers, 
the foundation has received a large amount of atten- 
tion. The towers rest upon exceptionally secure and 


solid foundations, designed both as regards side pres- 
sures due conductor pull as also uplift due to unfavor- 
The four main legs of the towers rest on 


able soil. 


Span Tower on West Side of Maumee River, Showing Cable 
Rack and Wide Base of Tower. 


concrete columns to which they are anchored and en- 
cased. These columns in turn rest upon and are an 
integral part of a concrete foundation of the coffer- 
dam type, which in turn is protected by an encasing 
of piles driven 45 feet into the ground. These piles 
serve the double function of protecting the foundation 
for the towers and as a form for the concrete founda- 
tion in the making. The pipes are covered with a cap 
of concrete which acts as a platform for expediting 
construction and during similar times. 

That overturning and uplifting due to sub-soil con- 
ditions required special consideration because of the 
severe loading conditions obtaining can better be 
realized after a consideration of the load. Allowing 
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secondary drop, and economy of copper, or for keep- 
ing down the initial investment. Whereas standard 
oil-immersed station transformers might be preferable 
they are less easy to obtain on short notice than are 
distributing transformers, and also being made in 
smaller quantities, are usually of high price per kilo- 
watt. 

Whatever the reason for installing pole type trans- 
formers on the ground instead of upon a pole, whether 
indoors or outdoors, there are several points that 
ought not to need mentioning as being self-apparent, 
and vet it is common to see them neglected or not 
given sufficient consideration. One of these deals 
with ventilation and heat dissipation, the other with 
potential stresses and insulation. 


VENTILATION AFFECTS LIFE AND PERFORMANCE. 


It is not uncommon to find pole type transformers 
packed needlessly close together, each interfering with 
the heat transfer of the others. Transformers that 
were designed for outdoor service are often housed in 
structures where air has apparently been carefully 
excluded. Many of these so-called transformer vaults 
are practically air-tight, and the only escape for the 
heat is through the walls, roof and floor of the struc- 
ture. It is the rule rather than the exception to find 
the air stagnant—and air is a good heat insulator. On 
many occasions the ambient temperature of the air 
may be found around 70 degrees centigrade, with a 
transformer designed for outdoor service. 

Ample air circulation is always desirable, on score 
of long life and maximum capacity for work. The 
individual transformers should be arranged so that 
zones of stagnant air and short-circuited areas do not 
exist. Vents in the walls and stacks in the roof are 
good investments, even when expensive. which they 
never need be. Transformer losses and the cubic con- 
tents of the transformer vaults and air circulation 
appear to bear inverse relation to one another in the 
average transformer vault. The complete housing of 
apparatus designed for outdoor service is not only 
foolish in that it is money and effort wasted, but the 
more objectionable in that capacity is reduced, because 
of the lower dissipation of heat, or, what is more 
likely, the life is shortened, and also income reduced 
because of the increased voltage drop due to higher 
PR losses. 


Errect oF EARTHED CASE AND CORE. 


Placing a pole type transformer on the ground 
may make it advisable to consider the effect of doing 
so upon the insulation. The core and case are in- 
sulated very materially from ground when hung upon 
a wooden pole, even in wet weather. When installed 
upon the ground this insulation, of course, no longer 
exists, and instead case and core may be very effi- 
ciently grounded, as when standing upon channel 
irons. In the ordinary way this should make no dif- 
ference, nor endanger insulation of either primary or 
secondary. as one side of the secondary is usually 
grounded in any case. Accidents are more liable to 
happen, however. and conditions that might exist with 
an insulated core without trouble mav make them- 
selves objectionable with the grounded core. Apart 
from trouble to leads inside and immediately outside 
the transformer. electrostatic as well as electromag- 
netic phenomena may cause dielectric failures with 
the grounded case and core, but this mav be expected 
where pressures of 12,000 volts and higher are em- 
ploved rather than with the custcmary 220 volts. Elec- 
trostatic effects also are liable to make themselves felt 
when the distributing network is the secondary of a 
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long high-voltage line, whilst the disturbances occur 
in the latter. The distributing transformer constitutes 
two or more condensers, as between primary, second- 
ary and core, primary to secondary and core to ground, 
some of which will change with connected load and 
length of circuit connected. It is possible that these 
secondary electrostatic effects may come up for more 
frequent discussion when large transmission and dis- 
tributing systems interconnect, and high-voltage lines 
become distributing lines. 

There is one case where insulator problems of a 
more practical nature occur as compared to the some- 
what academic one already mentioned. That is where 
pole type distributing transformers are installed on 
the ground and used as static boosters. In this case 
the low-voltage or secondary winding is raised to 
approximately the same potential as the high-voltage 
or so-called primary winding. With a 2200/220-Vvolt 
transformer the 220-volt winding which in the ordi- 
nary way would never be subjected to a voltage in 
excess of 220 volts to ground, and normally less, is 
raised to between 2200 and 2420 volts. This 1s equiv- 
alent to operating at the test pressure which is sup- 
plied for the duration of one minute, instead of con- 
tinuously. The low-voltage winding is thus subjected 
to operating pressures far in excess of normal, and 
insulation failures may be expected where distributing 
transformers used as boosters are installed on the 
ground. Instead of allowing the cases and core to be 
grounded, it 1s a wise measure in such cases to place 
the units upon an insulated platform, also placing a 
barrier around them to prevent the possibility of shock 
to passers-by. 

TRANSFORMER RECORDS. 


Transformer records play an important part in 
conserving transformer capacity and investment, in 
the promulgation of improved methods and protective 
measures, in making changes quickly and at low cost 
when emergencies arise, in foretelling requirements 
for stock, and so forth. Transformer records really 
may be divided into three classes, distinct but inter- 
related, which may be actually maintained separately 
or be combined into one set of records. These records 
deal firstly with the choice of a transformer for pur- 
pose or location, and what changes occur from time to 
time; secondly, with the actual installation of the 
transformer, how and when made and any special fea- 
tures of importance bearing upon load, unit or the 
installation; thirdly, record of troubles during the life 
of the transformer, how and when they occurred. 
what precautions had been taken, what was found 
responsible, and any other factors bearing upon the 
case. Whether these data are all entered upon one set 
of transformer cards or records or each segregated 
into its own class depends upon circumstances. the 
size and organization of the company, the co-operation 
between departments, routine in carrying out the 
work and methods of remedying transformer troubles, 
etc. In any case these records deal with three dis- 
tinct and separate but closely allied subjects, namely, 
service, installation and trouble. 


SERVICE RECORDS. 


Under this heading might be expected to come all 
data pertaining to the service to which a transformer 
will be or is subjected, and facts as to its ability to 
meet them, and modifying factors. When a trans- 
former is chosen for a particular class of service 
recognition is taken of the load. and often of the 
diversity, load-factor, class of service and power- 
factor. In residence service, transformer capacity and 
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investment can be conserved by taking into considera- 
tion diversity, and thus installing minimum trans- 
former capacity for a given connected load, while the 
fact that the maximum or peak load is of short dura- 
tion for this class of service enables a further reduc- 
tion in actual transformer capacity, the capacity be- 
ing chosen on intermittent rather than continuous 
rating. For power loads the reverse is often true, 
for the loads of lower power-factor, or higher load- 
factor longer sustained necessitate closer coincidence 
between transformer capacity and connected load. 
These are the factors entering into reaching a decision 
as to initial transformer capacity and should be filed 
under service records. But service conditions are 
susceptible to change. Diversity, load-factor, con- 
nected load and type, all may change, and the effect 
of their changing also will vary with the seasons. At 
the present time especially additional loads, longer 
working hours, and higher load-factor therefore may 
cause overheating of transformers that have stood up 
satisfactorily for several years. Added load may often 
be put on without notification by one or more cus- 
tomers, and may make itself felt injuriously in sum- 
mer whereas there may be no untoward results dur- 
ing the colder months. Such changes as these should 
be recorded in the service records, that they may at all 
times be up-to-date and truly represent actual work- 
ing conditions of the transformer. 

It is not always a simple matter to keep in touch 
with individual transformers in this way. Co-operat- 
ing with the meter-reading department will help, by 
showing up sudden exceptional energy consumption. 
Often added load and grounds in secondaries or in the 
customer’s service are shown up after investigation on 
complaint of low voltage, which may be due to trans- 
former regulation, secondary line drop or low power- 
factor. High voltage sometimes is a cause of com- 
plaint, and may be due to change of transformer ratio 
as the result of short-circuited turns. The reverse of 
this may also occur, of course, causing low voltage. 
Complaints about service are not safe guides as to 
transformer performance, however, for service mav 
often be far from normal without arousing complaint : 
moreover, transformers may burn out if reliance is 
placed only on complaints. Transformer operation 
should be safeguarded by keeping tab on connected 
load and load-factors, through co-operation of those 
having charge of meter readings, connecting up new 
loads or oid, as well as new customers, and by the 
generous use of the split-ring current transformer and 
portable instruments. The records maintained under 
the head of “service” deal with the conditions obtain- 
ing, the type and size of transformer chosen to care 
for them, and changes that occur, as they occur, and 
when necessary change of transformer to cope with 
them. 

INSTALLATION RECORDS. 


The installation record deals only with the actual 
installation of the transformers, and comes under the 
jurisdiction of the men doing the work. These rec- 
ords aim to give the linemen or overhead men data 
as to trans formers installed, but are primarily for the 
purpose of assuring that every transformer is installed 
properly, and for the right job. All facts pertaining 
to the installation should be entered on these records, 
size and type of transformer, ratio and voltage taps 
where used; type of cutout and lightning arresters: 
condition of the oil level; when unit was installed and 
by whom and weather conditions. In this way msitakes 
can be largely prevented, and responsibility placed. 
This record should be filled out by the lineman or 
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foreman in charge of the installation and when the 
job is completed should be filed. In most cases a 
duplicate copy should probably be filed with the engi- 
neer of distribution, that it may be a simple matter 
to duplicate the unit at any time on short notice, with- 
out the risk of wrong polarity, ratio and capacity. 


TROUBLE RECORD. 


The object of this record is to enable conclusions 
to be reached where transformers fail, once or re- 
peatedly, and in this way find palliative measures. 
The data to be included in this file should state the 
form of trouble, when it occurred, how it happened, 


Fig. 3.—Method of Mounting Individual Transformer With Cut- 
Out and Lightning Arrester Accessible. 


and what was the result. The size, type and serial of 
the transformer should be entered; the type of cutout 
and lightning arresters, protecting the unit and their 
condition; normal load and load at the time of the 
trouble; weather conditions during and preceding the 
trouble; miscellaneous measurements such as. earth 
resistances and other facts that may have any bearing 
upon the cause of the trouble, such as defective ar- 
resters, moisture in oil, lack of oil, overloads, etc. 

~ Some endeavor has been made to cover some fea- 
tures of protecting the distributing transformer. It 
may be difficult to say anything new about a piece of 
apparatus in such universal use and in such vast num- 
bers. However, a review of some operating methods 
actually in use, and some advocated for trial, may 
serve to bring to mind new ideas or ones forgotten. 
The problem of lightning protection has always been 
a vital one in parts of the country subject to lightning 
storms. At the present time D. L. Roper’s papers on 
the practice employed in the Commonwealth Edison 
Company's vast 4000/2300-volt distributing system are 
the most complete, so far as the writer is aware. 
Much remains to be done, and there are many who 
might do it. Scarcity of labor, lack of apparatus and 
long delays before delivery, should make it more im- 
portant than ever during the coming year to protect 
apparatus against failures. The high cost of materi- 
als, the growing scarcity of skilled labor should act as 
further incentives. 
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Edison Pioneers Meet—Coal Conference at Albany—North- 
ern Cedar Convention Report—Swope on Conditions in Japan 


EDISON PIONEERS FORM ASSOCIATION. 


Early Associates of Thomas Edison Hold a Meeting and 
Elect Officers. 


The early associates of Thomas Edison in labora- 
tory work and in his various enterprises met on the 
evening of January 24 in the Council Room of the 
American Institute of Electrical Engineers, New York, 
N. Y.. and organized a new society, to be known as 
the “Edison Pioneers.” The meeting was well at- 
tended and the following officers were elected: 

President, Francis R. Upton. l 

Vice-presidents, S. Z. Mitchell and T. C. Martin. 

Secretary, R. T. Lozier. 

Treasurer, Fred Scheffer. 

Historian, W. H. Meadowcroft. 

The membership is limited to those who were asso- 
ciated with Mr. Edison up to 1885. 


ELECTRIC RAILWAY OFFICIALS IN COAL 
CONFERENCE AT ALBANY. 


Steps Taken to Consume Less Fuel—Staggering of Hours 
of Labor Recommended—Will Co-operate With 
Public Service Commission. 


An important fuel conference was held on Jan- 
ary 3, at the offices of the New York Public Service 
Commission, Second District, Albany, N. Y., at which 
steps were taken to materially diminish the. consump- 
tion of coal by the 72 electric railway companies oper- 
ating in that state. The conference was called by the 
Public Service Commission, Second District, and was 
participated in by the officials of the electric railway 
lines doing business within the jurisdiction of that 
Commission. l l 

The objects of the meeting were outlined by Chair- 
man Van Santvoord, who emphasized the necessity 
for co-operating in a general movement for. the con- 
servation of coal. This was followed by an address 
bv C. Loomis Allen, director of the American Electric 
Railway Association’s War Board at Washington. The 
salient points of his address were that the 1917 output 
of coal in the United States was the greatest in the 
historv of the country, and that this rate of coal pro- 
duction was absolutely at the maximum: that the 
requirements of 1918 would exceed the existing annual 
output by 50.000,000 tons; that the only way to meet 
that excess demand is by economy in the established 
channels of consumption. 

The annual coal consumption by the street railways, 
he asserted, was about 16,000,000 tons, and it was pro- 
posed that they adopt methods whereby 1,000,000 tons 
of this may be saved. The measures suggested com- 
prised skip or stagger stops, elimination of mileage, 
reduction of car heating, gradation of dismissal hours 
of emplovees in factories and stores, and the opera- 
tion of several traction systems by one power plant. 

The following members of the conference were 


appointed a committee to draft resolutions, and to 
investigate as to means of saving coal, and to report 
its findings at an early date: 

Charles Barnes, chief of the Division of Electric 
Railways, member ex-officio; J. P. Barnes, general 
manager, Schenectady Railway Company; H. B. 
Weatherwax, vice-president, United Traction Com- 
pany, Albany; W. F. Collins, general manager, Fonda, 
Johnstown & Gloversville Railway; J. Hamilton, New 
York State Railways, Rochester. 

The substance of the report of the committee on 
resolutions, adopted by the conference, was as follows: 

The National and State Fuel Administrations, 
through C. Loomis Allen, director of the American 
Electric Railway Association War Board, have directed 
attention to the necessity of conserving for war pur- 
poses during the year 1918, 1,000,000 tons of the 
annual 16,000,000 tons of coal consumed by electric 
railways. Approximately 200,000 tons of coal are used 
annually by the electric railways of New York under 
the jurisdiction of the Public Service Commission. 
Second District. 

It is the opinion of the State and Federal Fuel 
Administrations, the War Board of the American Elec- 
tric Railwav Association, as well as of the officials of 
the electric railroad companies, in the Second Public 
Service District, that an effective means for the con- 
servation of energy consists in the “staggering” of 
hours of labor in industrial plants, the employees of 
which are patrons of electric railroads. Under the 
present arrangement of working hours of these em- 
plovees it is, in most cases, impossible to furnish ade- 
quate service during the hours when they desire to 
travel. This is so not only-by reason of the limited 
number of cars which companies can furnish but by 
track limitations, preventing the operation of the nec- 
essary cars: and with the suggested change in hours 
of service it might be possible to utilize one car to 
three times its present capacity. 

It is believed that the increased convenience to the 
employees of these plants by the change in working 
hours would more than offset any inconvenience which 
might result. It is further believed that practical re- 
sults can best he obtained through the co-operative 
effort of the Second District Public Service Commis- 
sion and the employers of labor. 

It is therefore resolved, that this conference re- 
spectfully requests the Public Service Commission to 
give consideration to the above suggestions and to take 
such action as may best promise effective co-operation 
by industrial enterprises in the various cities within 
its jurisdiction where the project appears to be espe- 
cially feasible. Further resolved, that this conference 
assure the Public Service Commission of the hearty 
co-operation of officials of electric railroad companies 
in the Second Public Service District in its efforts in 
this matter. Also that each electric railway in the 
Second District, New York, furnish to the Public 
Service Commission the names of the industries and 
the approximate number of employees in each where 
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the “staggered” service would be of benefit and could 
be made effective. 


NORTHERN WHITE CEDAR ASSOCIATION 
HOLDS ANNUAL CONVENTION. 


Two-Day Mecting at Minneapolis to Discuss Important 
Problems. 


War conditions as affecting the production and 
supply of cedar poles and other cedar products formed 
the principal topic of discussion at the 22nd annual 
meeting of the Northern White Cedar Association, 
which was held at the Hotel Radisson, Minneapolis, 
on January 22 and 23. Vice-President J. E. Gerich 
was in the chair because President J. C. Kirkpatrick, 
of Escanaba, Mich., was engaged on urgent work with 
the Exemption Appeal Board at Houghton, Mich. 

Secretary N. E. Boucher in his report referred to 
the exceptionally heavy traffic in cedar products in 
1917. He reviewed the work of several committees, 
notably those on legislation and railroads, which were 
very active in protecting the interests of cedar pro- 


J. E. Gerich. 


Mr. Gerich, elected president of the Northern White Cedar 
Association last week, is president of the MacGillis & Gibbs 
Company, of Milwaukee, Wis. He is a prominent figure in the 
cedar pole industry, having been engaged in it for the past 15 
years. 


ducers and shippers. The revised specifications 
adopted at the preceding meeting were printed and 
distributed. The tie conference held recently at 
Duluth was productive of much good for all con- 
cerned. A post booklet was published and 9000 copies 
distributed to actual users of posts. 

At the Tuesday afternoon session T. M. Partridge 
reported more at length on the work of the Legisla- 
tion Committee, which was concerned chiefly with the 
eight-hour law, the priority law and efforts to remove 
the customer’s duty on cedar products from Canada. 
In connection with priority legislation, the discussion 
turned to car supply, which on the whole is now better 
than last year. Labor conditions and the eight-hour 
law also came in for much discussion. It was sug- 
gested that patriotic literature be supplied to lumber- 
ing camps to overcome the seditious teachings that 
have been spread. In the matter of compensation in- 
surance the tendency to increase this radically in some 
states was deplored. Some companies operating in 
Wisconsin by providing their own insurance had ef- 

fected savings as much as 8o per cent from the cost of 
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insuring with standard insurance’ companies. The 
secretary was instructed to secure data on the cost 
of compensation insurance and related matters. 

A. T. Naugle, Chicago, reporting for the Pole 
Committee, commented on the surprisingly large pole 
stocks on hand, which were ascribed partly to lack of 
transportation facilities. The purchasing power of 
operating utility companies was also restricted by in- 
ability to acquire funds for improvements through the 
issue of stocks and bonds. Detailed reports were also 
presented by the Post, Tie and Pulpwood Committees. 
On Tuesday evening a fine typical cedarmen’s banquet 
was given at the Teco Inn. 

On Wednesday morning L. A. Page reported for 
the Welfare Committee and T. M. Partridge ex- 
plained the difficulties encountered by a special com- 
mittee that has been trying to adopt a new basing 
point. Arthur J. Edwards, Minneapolis, in an ad- 
dress on the new income and excess-profits taxes ex- 
plained the details of these emergency war measures. 
Resolutions were adopted and sent to President Wil- 
son and the proper committees in Congress urging the 
creation of a war board composed of a small group 
of men selected from the best possible talent in order 
to expedite the prosecution of the war to a successful 
conclusion in the shortest possible time. 

At the final session Treasurer W. B. Thomas re- 
ported the financial condition of the association is 
excellent. Reports were also presented for the Shin- 
gle and Pole Advertising Committees, after which 
there was held the election of officers for the ensuing 
year. This resulted as follows: 

President—J. E. Gerich, of MacGillis & Gibbs 
Company, Milwaukee, Wis. 

Vice-president—L. L. Hill, Page & Hill Com- 
pany, Minneapolis, Minn. 

Treasurer—W. B. Thomas, White Marble Lime 
Company. Manistique, Mich. 

Secretary—-N. E. Boucher, Minneapolis, Minn. 

Directors—W. L. Lafean, Naugle Pole & Tie Com- 
pany, Chicago, and J. C. Kirkpatrick, National Pole 
Company, Escanaba, Mich. 


OHIO FACTORY LIGHTING CODE BEING 
DISCUSSED. 


First Public Hearing Held at Cleveland—Practically No 
Objections Raised. 


Unusual interest among manufacturers in the 
proper lighting of their establishments was shown at 
the first public hearing on the proposed Code of Light- 
ing for Factories, Mills and Other Work Places for- 
the state of Ohio. More than 300 representatives of 
industrial plants and factory inspectors were on hand 
when the hearing opened at the Hollenden Hotel in 
Cleveland on January 16 under the direction of Victor 
T. Noonan, director of safety for the Industrial Com- 
mission of Ohio. 

The proposed rules are based largely upon the Fac- 
tory Lighting Code prepared by the Illuminating 
Engineering Society, but the supplementary matter 
appended differs greatly in treatment from that issued 
bv the society. A novel feature of the Ohio Code is the 
classification of industrial operations under the sev- 
eral grades of intensity required in the rules. This 
is the first attempt made in any state to give such 
definiteness to the regulations, making it possible for 
plant managements to know just what standards the 
factory inspectors will require them to maintain. 

It is worthy of note that no objection was voiced 
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New York State Oficials Outline Plans 


for Hydroelectic Plants 


HE State of New York is taking preliminary 
T steps to provide for the acquisition and develop- 

ment of all unused water power within the bor- 
ders of the state. Such action is advocated by Gov- 
ernor Whitman, and was recommended by the Attor- 
ney General, the State Engineer, the Conservation 
Commissioner and the Superintendent of Public 
Works. It is proposed to so amend the State Consti- 
tution as to empower the state to acquire power sites 
on streams and to construct and own hydroelectric 
plants. The plan contemplates the issuance and sale 
of state bonds in the amount of about $100,000,000 to 
carry through the project. 

The great undeveloped water-power resources of 
the state are on the streams within the Adirondack 
Forest Preserve, and one of the main purposes 1s to 
open the way for their utilization under suitable own- 
ership and control. The State Constitution, as it now 
reads, bars even the state from entering upon the 
preserve and constructing such works therein. 

It is estimated that the streams having their source 
in the Adirondacks, including the Genesee, Susque- 
hanna and Delaware, are capable of the development 
of over 600,000 horsepower; and the figures of the 
Conservation Commission show the undeveloped wa- 
ter power on all the principal streams of the state to 
be 1.878,691 horsepower. 

The whole force and influence of the state admin- 
istration, it would seem, are being exerted in favor of 
development and control of water power in the state. 
A distinct provision in the plan outlined is that, while 
the state shall exercise ultimate control, the business 
of generating and distributing electric energy shall be 
placed in the hands of companies, the rentals thus de- 
rived to be used by the state to pay interest and prin- 
cipal on its bond issues; and that state control of such 
operations and the price of power shall be exercised 
through the Public Service Commission. The Evec- 
TRICAL REVIEW and its readers will follow future devel- 
opments with close attention, and it is earnestly to be 
hoped that the state authorities will work out their 
plans in detail only after proper consultation with engi- 
neers and power plant managers of recognized standing 
in the commercial utilization of hydroelectric power. 


Electric Handling Equipment 


| HE efficient handling of material by manufac- 
turers and the quick transfer of freight by 
the railroads is one of the most important 
problems at the present time. This problem assumes 
added importance as the labor supply is being further 


depleted. It is for this reason that resort is being 
had to the various mechanical devices that facilitate 
and help to increase the speed with which material 
and freight may be handled. 

Of all the classes of mechanical devices that are 
being marketed, those that are operated with elec- 
tricitv are best adapted for most purposes. In fact 
the electrically operated machinery is in many in- 
stances the only labor-saving machinery that can be 
utilized. 

The enormous man shortage caused by the war 
can and must be met with the increased use of power. 
The use of machinery may accomplish more than one 
result. The amount of manual labor required will be 
diminished or the amount of work done may be in- 
creased, or both. Either of these results produce the 
same benefit. If each manufacturer reduces by the 
use of machinery the labor required in his plant by 
one man, approximately 300,000 men will be available 
for military service. At the same time output will 
not diminish and every one will benefit. 

The manager of a certain textile plant sought to 
increase the efficiency of one of the mills. The first 
step was to install a 2000-pound electric truck to 
transfer “beams,” which work was formerly done with 
hand trucks. With a hand truck six men delivered 
six full beams and returned with six empties in 55 
minutes. With the electric truck the same amount of 
work 1s accomplished in only 1r minutes. Further- 
more, only two men are required to handle the elec- 
tric truck. It has been found that one electric truck 
in most establishments will displace five or six men, 
and still cut the time of doing the work. 

Electric freight-handling equipment has been in- 
stalled at one of the largest shipping terminals in the 
United States, with the result that the average time 
of ship loading and unloading has been reduced at 
least one-half. Boats of 6,000 tons’ capacity, which 
often required a week's time to handle, are now 
handled in 72 hours, What this means in facilitating 
the movement of the world’s goods should be appre- 
ciated at the present time. The saving in cost of 
freight movement alone is enormous, for it costs about 
$300 a day for every day that a boat of this size is 
forced to remain idle. 

Flectric freight-handling machinery, if utilized te 
the fullest posssible extent, would go a long way 
toward solving the problems of car shortage and rail- 
road congestion at the country's largest terminals. 
Quicker unloading of cars means greater mileage. It 
has been computed that every mile added to the aver- 
age mileage per day of the freight cars in the United 
States will mean the equivalent to an added 100,000 
freight cars available. 


February 2, 1918. 


The manufacturer is now confronted with the 
question as to how much he should invest in electric 
labor-saving machinery and appliances. The average 
laborer’s wage at the present time is $3.00 per day. 
This would amount to a yearly wage of $900, which 
is the equivalent of six per cent on $15,000. There- 
fore, a manufacturer can afford to expend from 
$10,000 to $15,000 for machine equipment to maintain 
the output for each laborer taken into the military 
service. 

It is also true that a large number of women are 
coming forward to take places left vacant by- men. 
But it is equally true that in many instances women 
are not fitted to do the manual work required in these 
vacant places. It is very probable, however, that a 
combination of women and electric machinery will 
solve the labor shortage in many industries. 


Movement Toward Interconnected Elec- 


trical Systems 


HE taking over of the railroads by the Govern- 
ment has created much comment and interest 
because of the radical nature of the action. The 

move has, however, been made necessary toward re- 
placing competition by co-operation and thus apply- 
ing concerted action and intensive effort toward the 
movement of freight efficiently, economically and with 
a minimum of lost motion. So far little trouble has 
occurred, nor apparent uneasiness on the part of 
stockholders, probably explained by the fact that there 
is plenty of business for all. Instead of there being 
many railroads, each using duplicate tracks and equip- 
ment and competing and spending money to grab busi- 
ness each from the other, all roadroads are now to 
all intents and purposes one, with one aim in view, 
namely, the dispatch of freight and the movement of 
men and materials with greatest efficiency and least 
lost time. 

Fcr many years the generation and transmission 
of electrical energy has been approaching a situation 
somewhat analogous to that which exists today with 
respect to the railroads. Instead of competing where 
there was little room for competition, the electrical 
utilities have co-operated and tried to work together 
instead of in opposition. The result is that with the 
electrical utilities duplication of equipment and invest- 
ment is lacking to pleasing degree and efficient service 
exists such as can come only where both investment 
and operating methods are on an efficient basis. 

The railroads of yesterday are now one railroad: 
the electrical utilities still are many, but, in the main, 
each confines itself to its own territory. However, 

interchange of energy between the various utilities, 
and interconnection between the systems of different 
companies—very much like the unification of the coun- 
try’s railroads—is taking place. Interchange of energy 
between various* stations and systems makes for re- 
liability, flexibility, saves duplication of equipment and 
spells over-all economy. These are not, however, the 
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‘only causes that are hastening the interconnection of 


various systems today. It is the fuel situation, the 
scarcity of coal, the large demands for power, and 
need for efficient use of equipment that are forcing 
recognition of the benefits of interconnection, so that 
overloaded stations and transmission systems may ob- 
tain relief when needed from those with capacity to 
spare. Steam plants are tying in with steam plants, 
steam plants with water power, according to circum- 
stance, making possible economical operation at higher 
load-factors than otherwise would be possible, extend- 
ing the usefulness of available coal and water power 
and enabling loads to be carried that otherwise could 
not be handled. By interconnection markets are 
brought into closer touch with sources of energy, 
reliability is increased, operating costs and costs of 
energy tend to be reduced, whilst conservation becomes 
an accomplishment. 

This move toward the interconnection of different 
electrical systems, each an integral part of one vast 
system, is not confined to the United States alone. The 
move 1s world-wide. England has already made rapid 
strides toward the tieing together of her supply com- 
panies in the Northeast, joining together the coal 
fields with the industries of the East Coast through a 
ramification of interconnected transmission lines and 
several highly efficient generating stations. But she 
intends to do more, for even now there is under way 
a proposal to replace the many small. inefficient sta- 
tions each with its load and load-factor and spare 
equipment with 16 or more large stations scattered 
throughout England, all tied in together. 

Since the war, coal has attained a value not pre- 
viously thought possible, and the fuel situation has 
emphasized the dependence of civilization upon coai 
for energy as well as for numerous other purposes. 
The economic value of water power, as a source of 
energy, 1s also now recognized and the day is near 
when this priceless natural resource shall be utilized 
instead of being allowed to go to waste. Interconnec- 
tion of power houses and transmission systems is a 
radical move toward conservation of energy, materials 
and effort, making for increased reliability of supply 
at reduced cost. Interconnection between systems 
brings coal mine and water power nearer the markets 
of the country, making available for most efficient use 
of the peoples the natural resources belonging to the 
people. That bugaboo, monopoly, which has so stub- 
bornly stood in the way of permitting the most eff- 
cient usage of the nation’s two vast natural resources 
—-water and coal—is slowly disappearing, as control 
and regulation come to be better understood and more 
wisely applied. : 

A network of trunk and tributary railroads and 
transmission lines are the arteries around which our 
national supremacy and industrial progress are being 
founded. It is the transmission lines and intercon- 
nection between coal mine and waterfall that will 
eventually make possible the consumption of coal at 


the mine and the universal use of electricity for light 
and heat and power. 


192 


Vol. 72—No. 5. 


Pulverized Coal Demonstrates High 
Economy During 24-Hour Test 


Demonstration Before Prominent Chicago Engineers 
Shows High Sustained Economy of Powdered Fuel 
Under Steam-Making Boiler—Details of Tests 


N VIEW of the present coal situation, the results 

secured in a recent 24-hour test of a 150-horse- 

power Brownell horizontal return tubular boiler at 
the demonstrating plant of the Powdered Coal Engi- 
neering & Equipment Company, Chicago, when fired 
with powdered coal. This test is of interest to every 
coal user, but particularly to those using coal under 
steam-making boilers, whether portable as with rail- 
road service or stationary as with industrial and cen- 
tral-station plants. 

The duration of the test was 23'4 hours, and on 
both days, December 27 and 28, 1917, the temperature 
outside averaged about zero Fahrenheit. Representa- 
tives of the Chicago City Smoke Inspection Bureau, 
the City Efficiency Engineer, representatives of several 
public utility corporations, steam railroads, and the 
technical press were in attendance. The boiler fur- 


Fig. 1.—Record of CO, During 24-Hour Run. 


nace was served by two 12-inch Pruden coal car- 
buretors. 

The coal burned was a high ash (22.09 per cent), 
La Salle County, Illinois, screenings with a heating 
value of 10,158 B. T. U. ona dry basis. The coal was 
dried and pulverized in the demonstration plant of the 
Powdered Coal Engineering & Equipment Company, 
this coal preparation unit having a capacity of 60 tons 
of pulverized fuel per day. As burned under the 
boiler, the coal dust had a moisture content of 2.94 
per cent. A screening test showed that 98.8 per cent 
' passed through a 100-mesh screen and 90.5 per cent 
through a 200-mesh screen. 

The proximate and ultimate analysis of the coal is 
given in Table I. 


TABLE I. 
Proximate Analysis. 
Dry As burned 
per cent. per cent. 
DIGISLUED so seis assunta ORS aari A. Sa 2.94 
Volatile MALO! <i5.6b.ceecaee 64646 CKS Aaa 37.61 36.49 
Fixed- ‘COLON. sarig 0000000008 S nener wanes 36.81 35.42 
PSUR ANE rensas 0 60s 50-54 s asda hae eae 3.79 3.71 
E ie cai are sipia. she otha A Die GAR RA Twa a FO ae 22.09 21.44 
100.00 100.00 
Ultimate Analysis. 
Dry per cent. 
Carpon vossas 5G hoe 4 odd COST OSS ERS DAT ERS WER OR SS Be 60.86 
Pe MOTOR OM | oak 4a beeen eee ob OE A A A 4.32 
NItrOReNn | 65 6454.66 00 ebebanwde sce kr tn eee S eee 0.99 
OLVE Zorin 06k ka aha PAKS RATA EER SC OES ETERS 7.95 
UID sod iseen a ESTE Boe OKA SOk NN RnR 3.79 
AON. ce 2tcice cst nace ee bit bo devine Caer taeesh Geheawers 22.09 
100.00 


In Table II are given the results and data of the 
test, in the short form of the A. S. M. E. code of 
1912. 

TABLE II. 


Table Data and Results of Evaporative Test. 
Short Form. Code of 1912.: 

. Test of Brownell tubular boiler located at plant of Powdered 
Coal Engineering & Equipment Company, at 2401 Washing- 
ton Boulevard, Chicago, to determine evaporation. 

. Kind of furnace: Special construction. 

Grate surface: Grate absent; fired by two Pruden carbur- 

etors, 12-inch. 

Water heating surface: 1504 square feet. 

. Superheating surface: None. 

Date: December 27-28, 1917. 

. Duration: 23% hours. 

. Kind and size of coal: La Salle County, Illinois, screenings, 
pulverized 90.5 per cent, through 200-mesh; 98.8 per cent 
through 100-mesh. 

Average Pressures, Temperatures, Etc. 

9. Steam pressure by pause: 135.1 pounds. 

10. Temperature of feed water entering boiler: 145° F. 

11. Temperature of escaping gases leaving boiler: 609.8° F. 

12. Force of draft in fire box: 0.15 in. 

13. Percentage of moisture in steam: 0.95 per cent. 

Total Quantities. 

14. Weight of coal as fired: 17,635 pounds. 

15. Percentage of moisture in coal: 2.94 per cent. 

16. Total weight of dry coal consumed: 17,107 pounds. 

17. Total ash and refuse: 3,679 pounds. 

18. Fercentage of ash and refuse in dry coal: 22.09 per cent. 

19. Total weight of water fed to thẹ boiler: 117,835 pounds. 

20. Total water evaporated, corrected for moisture in steam: 

116,715 pounds. 
21. Total equivalent evaporation from and at 212°: 189,554 pounds. 
Hourly Quantities and Rates. 

22. Dry coal consumed per hour: 735.7 pounds. 

23. Dry coal per sq. ft. of hekia surface per hour’ 

24. Water evaporated per hour correct for quality of steam: 

5020 pounds per hour. 

25. Equivalent evaporation per hour from and at 212° F.: 5572 

pounds per hour. 

26. Equivalent evaporation pe hour from and at 212° F. per 

square foot of water-heating surface: 
Capacity. 

27. Evaporation per hour from and at 212° F.: 5572 pounds. 

28. Boiler horsepower developed (steam 27~+34%): 162 HP. 

29. Rated capacity, in evaporation from and at 212° F. per hour: 

5175 pounds. 
30. Rated boiler horsepower: 150 HP. 
31. Percentage of rated capacity developed: 108 per cent. 
Economy Results. 

32. Water fed per pound of coal fired: 6.68 pounds. 

33. Water evaporated per pound of dry coal: 6.84 pounds. 

34. Equivalent evaporation from and at 212° F. per pound of dry 

coal: 7.59 pounds. 

35. Equivalent evaporation from and at 212° F. per pound of 

combustible: 9.73 pounds. 
Efficiency. 

36. Calorific value of one pound of dry coal: 10,158. 

37. Calorific value of one pound of combustible: 13,039. 

38. Efficiency of boiler, furnace and te: 72.8 per cent. 

39. Efficiency of boiler and furnace: 72.5 per cent. 

Cost of Evaporation. 
40. Cost of coal per ton of 2240 pounds delivered in boiler room 
(including drying and pulverizing): $4.28. 

41. Cost of coal required for evaporating 1000 pounds of water 

from and at 212° F.: $0.2793. 


Fig. 1 is a reproduction of the CO, chart obtained 
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over a period which covers the duration of the test. 
It will be observed that the CO, content is much 
higher than average or usual standard practice. It is 
certain that such a chart has never before been ob- 
tained in any type of steam boiler practice over such 
a long period of time, under operating conditions 
which are normal and which can be duplicated by 
ordinary labor at any day of the year. 

The conditions under which the test was made 
were unfavorable from the standpoint of thermal 
efficiency, making it appear probable that under con- 
tinuous service in ordinary weather the high boiler 
and furnace efficiency, 72.5 per cent, might easily be 
exceeded. The powdered coal was lighted under a 
cold boiler three hours before the test was started, the 
average temperature of the air fed with the powdered 
coal being approximately 4 degrees Fahrenheit. 

Bituminous coal, of 15 per cent ash, under ordi- 
nary conditions of grate firing will usually be found 
to produce an ash which contains from 16 to 18 per 
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engineers. Fig. 2 shows log of boiler performance 
during the entire test. 

In making the observations, however, during the 
test, every precaution was taken to insure the accuracy 
of the results. The horsepower developed was re- 
corded by a General Electric flow meter. This record 
of the water evaporated was checked by weighing the 
actual amount of water delivered to the boiler on 
automatic water-scales. The results by the two meth- 
ods agreed within a few per cent. All steam and 
water pipes were carefully tested for possible leaks. 
The percentage of CO, in the flue gases was recorded 
by a Simmance-Abady precision combustion recorder. 
Checks were taken at intervals on grab samples an- 
alyzed in an Orsat apparatus. The temperature of 
the flue gases was measured by a recently calibrated 
recording thermo-couple. The steam gauge had been 
just checked up and found to read accurately. 

At the end of the test and within a few minutes 
after the flame had been turned off under the boiler, 
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Fig. 2—Log of Boller Performance During 24-Hour Run.’ 


cent combustible. The ash and slag produced in the 
test given above contained only a trace of combustible, 
-less than o.1 per cent. It is evident, then, simply from 
a consideration of the unavoidable losses in grate- 
fired practice due to unburned material, that the burn- 
ing of powdered coal by the carburization process rep- 
resents a saving in this instance of 0.17 X 0.22 X 
10,158 = 380 B. T. U. per pound of coal, or a saving 
of 3.74 per cent of the heating value of the coal, due 
only to the fact that the coal is completely burned. 

It may be safely said that the average modern plant 
using the same grade of coal would not under ordinary 
operating conditions realize a boiler and furnace effi- 
ciency of more than from 55 to 6o per cent, as against 
the efficiency of 72.5 per cent, which was obtained 
with powdered coal. 

The fact should be emphasized here that the results 
reported in this test do not represent unusual or super- 
imposed operating conditions, necessitating the super- 
vision of trained technical men and unusual care in 
firing. It represents what may be obtained day in and 
day out, without extra precautions and without skilled 


the temperature of the furnace, as shown by a Thwing 
radiation pyrometer, was found to be approximately 
2300 degrees Fahrenheit. 


Illinois Public Utilities Commission Asked to 
Suspend Rules Regulating Corporations.—A. D. 
Mackie, vice-president of the Springfield (Ill.) Gas & 
Electric Company, has asked the Illinois Public Utili- 
ties Commission for a suspension of general rules 19 
and 31 of the commission as applied to the regulation 
of public service corporations. Section 31 provides in 
a general way that an individual or a group of indi- 
viduals may compel the building and maintenance of 
lines for the transmission of electric power to certain 
places, subject to certain regulations. Section 19 ap- 
plies in a general way to gas companies and provides 
for a similar installation of gas mains, etc. Mr. 
Mackie asks for the suspension of these general rules 
during the period of the war as he says that the cost 
of construction materials and of labor is so high as to 
make these additional service extensions unprofitable 
in most cases. 
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to the minimum values of intensity required for the 
several industries and operations; several plant engi- 
neers pointed out that their practice was well above 
these values and, in some cases, even above the upper 
values of the suggested range for good practice. Dis- 
cussion of the Code related largely to its construction 
from the legal standpoint and questions of liability 
under special conditions. 

Educational features were combined with the hear- 
ing. The principal factors in lighting—intensity, di- 
rection, diffusion, glare, etc—were shown by simple 
exhibits. There were motion pictures of industrial 
hazards, including insufficient and faulty illumination. 
Great interest was shown in the new foot-candle meter. 

The proposed Code was prepared by a special com- 
mittee of the Industrial Commission, consisting of 
Prof. F. C. Caldwell, Ohio State University, chair- 
man: J. Q. Adams, architect, Industrial Commission ; 
H. H. Craiglow, operating engineer, Buckeye Steel 
Castings Company; S. E. Doane, chief engineer, Na- 
tional Lamp Works; Thomas J. Donnelly, secretary, 
Ohio Federation of Labor; John J. Granev, Federa- 
tion of Labor, Youngstown, Ohio: H. IL. Jenkins, 
works manager, Holophane Glass Company; George 
W. Walker, Cooper Hewitt Electric Company, secre- 
tarv. 

Further public hearings are planned for Cincin- 
nati and Columbus during the month of February. 


UTILITY VALUATION AND EXTENSION OF 
GOVERNMENT REGULATION. 


——_ +. 


Two Important Topics Discussed at Annual Meeting of 
Western Society of Engineers. 


The extent to which the engineer is now interested 
in government regulation of utilities was forcibly 
brought out by the fact that two features of this broad- 
ening problem formed the topic of the two principal 
addresses presented at the fortv-eighth annual dinner 
and meeting of the Western Society of Engineers, 
which was held at the Congress Hotel. Chicago, on 
January 24. The special speaker of the evening was 
Pierce Butler. of St. Paul, valuation counsel of the 
President's Conference Committee on Railroad Valua- 
tion. He took as his subject “Something About Rail- 
road Valuation.” 

Reviewing the history of this subject briefly, he 
stated that railroad regulation began in 1870 in Illinois 
respecting certain railroad warehouses; this was up- 
held bv the United States Supreme Court, since which 
time utility regulation has steadily been extended. In 
1898 the limits of rate regulation were laid lown in 
the famous Nebraska case, in which it was decided 
that rates must be reasonable. they must not be extor- 
tionate and they mut be sufficient to yield a reason- 
able return on the value of the utility. What value 
was meant was not clear, but many contended that as 
regards land, for instance, this value is the one con- 
sidered in condemnation proceedings. With the ex- 
tension of rate making about 1905, valuation questions 
came more and more to the front. It was held by 
some that rights-of-way secured bv free land grants 
in the 70’s and 8o’s should not be given any valuation, 
since they represented no land-purchase expenditure; 
likewise unearned increments in land value and sur- 
plus earnings returned to the propertv should not be 
allowed in the valuation. On the other hand, the rail- 
roads held they should be allowed full value on the 
present worth of their properties in the same way as 
contiguous properties were earning on their full value 
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to other industries. With the broadening of the pow- 
ers of the Interstate Commerce Commission the need 
for a complete valuation of railroad properties be- 
came more and more urgent, so in March, 1913, Con- 
gress authorized such a valuation of all interstate 
common carriers. This has involved an enormous 
amount of work, not only on account of the great 
extent of the carriers, but because it has been felt 
necessary to get detailed data on original cost, present 
reproduction cost, depreciation and other matters that 
might be required in a final determination of the exact 
basis of the valuation approved by the courts. This 
has not vet been settled. The valuation is proceeding 
satisfactorily and is about half done. Mr. Butler spoke 
of the need of making the valuation of a railroad that 
of a complete going concern, and questioned the wis- 
dom of valuing the separate parts without regard to 
the whole. Tle also called attention to the dubious 
present value of the valuation made before the war 
and of the similar erroneous value after the war of a 
valuation made on the present scale of prices. He felt 
that the most reasonable basis of the valuation should 
be the present worth, and that the commission, courts 
and public in general will agree on this. 

H. J. Burt, in his address as retiring president of 
the society, first spoke of the activities of the organ- 
ization. especially of the fact that over 10 per cent of 
the membership was engaged in government service. 
Turning to government control as now exercised over 
the railroads, for instance, he referred to the recon- 
struction after the war. Will this control be relin- 
auished? Is it a step to government ownership? 
Should food control be made permanent? These are 
some of the questions that will have to be decided. 
Fortunately, the extension of strong centralized gov- 
ernment control during the war is giving it an excel- 
lent trial, upon the results of which will largely depend 
its permanency. Mr. Burt referred to the growing 
power of labor and of the possibility that labor mav 
have to be conscripted to insure prompt and adequate 
production of ships, munitions, coal, etc. He firmly 
helieved in a great extension of government control in 
order that the duty of helping to win the war shall be 
borne by all. Before the end of the war there may 
be need for calling on every one, man, woman, bov 
ond girl, to do his bit to the best interests of the 
nation. He spoke of the benefits of greater general 
activity on public health and especially of the value 
of universal militarv training. The development of 
thrift and the extension of prohibition are useful out- 
comes of the war. The economic saving effected by 
prohibition has been estimated as sufficient to pay the 
entire cost of the war. In conclusion, he felt that 
these benefits should be availed of for the permanent 
good of all. 

The result of the letter ballot on election of officers 
of the societv for this vear was announced as follows: 
President, Charles B. Burdick, of Alvord & Burdick, 
consulting engineers, Chicago; first vice-president, 
James N. Hatch: second vice-president, Kempster B. 
Miller; third vice-president, A. S. Baldwin; treasurer, 
Carlton R. Dart; trustee, for three vears, W. W. 
DeRerard. 

Mr. Burdick, the new president, is now in Porto 
Rico as supervising engineer on the construction of 
some important government works. His inaugura! 
address was read by Mr. Hatch. He spoke of the 
excellent showing made by members of the society in 
government service and of the opportunity possessed 
bv the society for providing men needed in such work. 
Speaking of important engineering problems, Mr. Bur- 
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dick urged active promotion of such public benefits as 
metering of city water supplies, building and main- 
tenance of highways, etc. 

Secretary E. S. Nethercut, in his report, spoke of 
the excellent financial and general condition of the 
society. Award of the Octave Chanute medals for the 
best papers presented before the society was made to 
H. B. Sauerman for a paper on “Fortifications,” and 
to C. B. Stewart for a paper on “Investigation of 
Flood Flow on the Wisconsin River, at Merrill, Wis.” 


GERARD SWOPE COMMENTS ON ELEC- 
TRICAL DEVELOPMENT IN JAPAN. 


Discusses Progress Being Made in Telephone and Other 
Industries on Return from Visit—Decorated 
by Emperor. 


Gerard Swope, vice-president of the Western 
Electric Company, returned a few days ago- from a 
sojourn in Japan and China of some eight months’ 
duration. Mr. Swope was seen by a representative of 
the ELEcTRICAL Review and spoke most interestingly 
of his trip and particularly of what he had observed 
of electrical and telephone development in the pro- 
gressive empire of Japan. 

Replying to numerous inquiries Mr. Swope said: 

“Of course, the first and greatest impression that 
Japan makes upon one from the United States, and 
particularly upon one who is interested in commerce 
and industry, is its very rapid development. 
has it been rapid, but intensive. Japan is a small 
country, with comparatively a very large population— 
about the size of Illinois, Indiana, and Iowa, with a 
population more than five times as many as in those 
three states. Furthermore, only a small part of the 
land can be used productively because of the many 
mountains. The arable land is intensively cultivated, 
and in no country have I seen human beings work 
harder and longer than in Japan. The natural re- 
sources are not great, but notwithstanding, Japan has 
developed and is developing its industries. It seems 
unbelievable that less than fifty years ago Japan was 
still in the feudal age, and that in this short time it 
has completely changed and come into the first rank 
of nations, commercially and industrially. 

“What is so interesting to me is the fact that in 
Japan we have a nation of upwards of sixty millions 
of people. who have, within the lifetime of men still 
living, adopted an entirely new civilization, a change 
the like of which has, as far as I know, never before 
been made on such a scale in the historv of mankind. 
From having no foreign intercourse, they now have 
alliances with foreign nations, intimate intercourse, 
and their foreign commerce is large. From having but 
small hand industries, they now have large industries, 
using machinery to a great extent, and also manufac- 

turing it. 

“Another matter that surprised me was the absence 
of soldiers from the city streets, especially as I re- 
called the early traditions of Japan and the successful 
wars that it has waged. Although Japan has a com- 
paratively large standing army, even in these times, its 
streets are freer from soldiers than the streets of Lon- 
don or of Paris before the war.” 

Mr. Swope stated that he was one of three Ameri- 
cans present at the opening of the Diet by the Emperor 
in June, and was impressed by the dignified and atten- 
tive attitude of the entire assemblage of members and 
diplomatic representatives in resplendent uniforms and 
decorations. 


ELECTRICAL REVIEW 


Not only | 


199 


“Did you meet many of Japan’s officials?’ was 
asked. 

“In 1890 the Japanese Government sent a commis- 
sion to investigate telephone systems in Europe and 
America, of which Dr. Saturi Oi was the head,” re- 
plied Mr. Swope. “Dr. Oi was then the Chief Engi- 
neer of the Ministry of Communications. Of all the 
men whom I met, I know of none whose intellect and 
character I more respect and admire than that of Dr. 
Oi. On Dr. Oi’s return, as a result of and in line with 
his report to the Ministry, the telephone development 
began. 

“In Japan the Ministry of Communications 
(Teishinsho), of which His Excellency Baron Deu is 
the present head, supervises all means of communica- 
tion of the Empire. This includes the post office, and 
even postal savings banks, the railroads, water, trans- 
portation, telephone and telegraph, wire and wireless. 

“The telephone system in Japan consists of ap- 
proximately 250,000 subscribers and toll lines, con- 
necting the principal cities. Unfortunately, because 
of the great need and pressure in other directions, as 
much money has not been spent in the development 
of the telephone as Japan’s own people and the heads 
of the Ministry of Communications would have liked. 
There are in Japan upwards of 200,000 people who 
have paid 15 yen ($7.50) and made application for a 
telephone, and no doubt thousands of others desire 
the telephone but have not made application because 
of the discouragement of so long a waiting list. The 
possession of a telephone in Japan is a valuable asset, 
and is considered as such on the books of many com- 
panies. Telephones are not given up but are trans- 
ferred and sold by one subscriber to another for some- 
times as much as 1000 yen ($500). But the great 
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Gerard Swope, Who Tells of Electrical Development in Japan. 


thing is that Japan recognizes the aid to commerce, 
industry and civilization that the telephone is. and this 
last summer the diet passed a bill approving the ex- 
penditure of 100,000,000 yen ($50,000,000) over the 
next eight years in the development of the telephone 
facilities of the empire. This will go far towards 
meeting the need, but with Japan’s rapid development 
in industry and commerce it is confidently expected 
that before this period has elapsed an even greater 
sum for telephone extension will be needed. 
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as shown in the diagram herewith. After it has been 
split, the nut can then be pried off easily. It is easier, 
better and quicker to thus split the nut than to en- 
deavor to cut or break off the bolt. 


SAFEGUARDING USE OF TOOLS ROUND 
LARGE OIL-FILLED TRANSFORMERS. 


Experience Shows Wisdom of Tying a String to Tools 
when Working Round Large Oil-Filled Transformers. 


By M. S. MONTGOMERY. 


There are many things an old-timer on the road 
will do that may strike those less experienced as being 
useful, unique and worth imitating. The old-timer 
does things almost unconsciously from custom, all as 
part of the game. There is one little thing well worth 
mentioning, however, that the writer has done for 
many years, and by so doing has never experienced a 
single delay or annoyance, whereas he has seen a num- 
ber of instances where failure to follow the simple 
precaution has resulted in serious loss of time and 
much needless work. 

Every one who has had recourse to work around 
large oil-immersed transformers knows the difficulties 
often encountered in loosening or tightening lugs and 
bolts and terminals. The position of the work is often 
uncomfortable and cramped, and the bolts, screws or 
nuts are slippery. There is always, therefore, a likeli- 
hood of the screw driver or wrench slipping from the 
worker’s hand and falling into the transformer case. 

Sometimes the tool falls on top of the windings 
and may be easily located and removed; at other times 
it falls to the bottom and lies between case and core 
where the only danger is that it might, and the likeli- 
hood is very small, indeed, be drawn up against the 
transformer coils some time by magnetic attraction 
under heavy current rush. On the other hand, 
wherever the tool falls it is best to remove it. This 
is a difficult thing to do in large units because the 
space between cooling coils and core and windings is 
so small that a man is unable to get down between 
them. Fishing for the tool with hook or magnet is 
then tried, and sometimes it 1s necessary to remove 
the core, in this way permitting a man to get down 
into the case and pick up the dropped tool. 

When a large transformer is filied with oil, and a 
tool is then dropped, it is a very different matter. Jt 
is impossible to see where the tool is resting, hence it 
is important to determine its location. This usually 
necessitates emptving out the oil in part or completely. 
Onlv those that have had to fill and empty and fill 
again a large oil-filled transformer, for example. one 
of 3000 k. v. a., realize the effort. time and dirtiness 
such an undertaking occasions. This is especially so 
where the onlv storage source is the oil drums, some- 
times 15 or more having to be filled and emptied 
again, a good day’s work even for two men and a 
suitable pump. 

Whenever the writer has had recourse to work on 
top of an oil-filled transformer with any sort of tool, 
he has alwavs made it a practice to tie the tool to his 
wrist with a piece of string, tape, or even wire. Many 
times he has lost his hold upon tools, but never has 
he had to waste time, oil and effort in recovering them 
because they were tied to him. This practice is to be 
sincerely recommended, for not onlv does it prevent 
many difficulties and delays, but enables a man to go 
about his task without the concentration of effort, 
mental as well as physical. otherwise necessary to 
retain firm hold upon the tool and thus is able to work 
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quicker and faster. The writer, further, always makes 
it a practice when having several tools in a trans- 
former, using them alternately or two together, to tie 
them, if not to his wrist, to some part of the trans- 
former, terminals, conductors or cooling coils, so that 
should one fall it may be easily pulled up out of the 
oil by its string. 


AUTOMATIC EJECTOR OFFERS ADVAN- 
TAGES FOR PREVENTING FLOODED 
BASEMENTS. 


Steam, Air or Water-Operated Automatic Ejectors May 
Supplant.or Assist Pumps with Advantage. 


The very severe snowfall of the last few weeks, 
the accumulation of this snow upon the ground because 
shortage of labor has prevented removing it, and the 
occurrence of sudden warmer spells of weather has 
already caused a number of costly floodings of base- 
ments and sump pits of warehouses, engine rooms and 
substations. When the real thaw comes, suddenly and 
unexpectedly, to find people unprepared as usual, 
havoc, needless expense and damage is to be expected. 
Now is the time therefore to prepare for what is 
inevitable; and not only must preparation be made for 
the normal thaw and backing up of seepage, but for 
the much greater amount that must be dealt with, in 
the Middle West at any rate. 

Time is short. and the need is a very real one, 
hence ability to obtain the necessary apparatus with- 
out delay is of prime importance. Moreover, as this 
class of service is more of a safeguard against unusual 
conditions than of everyday happenings, low initial 
cost 1s one of prime importance, secondary only to 
reliabilitv. In accomplishing this, namely, in obtain- 
ing reliability of operation with minimum initial cost, 
the ejector or siphon-jet as a competitor of the pump 
is worthy of careful consideration. 


EJECTORS DESERVE CONSIDERATION. 


There are many instances where the steam, water 
or air ejector—or injector, as the case may be—may 
assist a pump or supplant it. At this time this device 
deserves particular consideration becattse it 1s many 
times cheaper than a pump, howsoever driven, 1s much 
smaller in size and therefore more easily shipped, can 
be more quickly obtained and installed and without 
the demands for care or space requirements usually 
necessary where a pump is concerned. Another factor 
in its favor is that a pump, and this applies particu- 
larly to one that is automatically controlled, should 
receive a reasonable amount of attention as to oper- 
ation, lubrication, and so forth, whereas an ejector 
can be left alone for weeks and months without atten- 
tion, since its method of working is entirely differ- 
ent to that of a pump. Arguments are often advanced 
against the injector and ejector, that it consumes much 
more steam than a steam-driven pump. It does con- 
sume more steam, but, on the other hand, it costs very 
much less, and its operation is usually intermittent 
and often infrequent. High efficiency is of paramount 
importance where operation 1s continuous, and high 
initial cost may be justified in obtaining efficiency. But 
where performance is occasional low initial cost, so 
long as it 1s compatible with reliability, is of greater 
importance than efficiency. This is exactly the situa- 
tion as regards the question of injector or ejector 
versus pump. 

In boiler rooms the injector usually is used as a 
reserve means of supplying the-boilers to assist the 
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feed pumps, or take their place should they be out of 
commission. For this purpose the injector offers a 
very cheap substitute, although no one would recom- 
mend eliminating the feed-water pumps for this rea- 
son. The same does not, however, apply to the ejector 
when used for removing sewage and water from sump 
pits, engine-room basements, and so forth, for in this 
instance where the chance of flooding may be very 
remote, the high investment in pump and engine or 
motor may not be justified, whereas the small invest- 
ment in an ejector is a very sound investment, indeed. 
At present, when all machinery is scarce, at higher 
prices than ever known before, and deliveries are un- 
certain, the ejector as a means of protecting flooding 
assumes added importance, apart from the other ad- 
vantages in its favor already mentioned. 


AUTOMATIC OPERATION IMPORTANT. 


In out-of-the-way places like sump pits, often dark, 
rarely visited, automatic water removal is always ad- 
visable. Pump or ejector should be automatically 
controlled so that removal of water as it backs up 
from the sewer or other source may commence directly 
the water level reaches a predetermined height. Auto- 


matic features are popular these days of labor short-. 


ages. Most plants are. short-handed, and the grade 
of labor has gone down. The chief engineer knows 
little of the men under him nor how far to trust them, 
hence automatic operation is a wise measure under 
such conditions. Moreover, if a piece of apparatus 
can be used that requires neither supervision, atten- 
tion nor upkeep, so much the better. These conditions 
apply to the ejector, and are the reverse of conditions 
applying to the automatically operated pump. 

The illustration shows a Penberthy automatic 
ejector used for draining a sump pit of an engine 
room. This ejector operates off the city water supply, 
and directly the water level in the sump rises to a 
definite level, a quick-opening valve opens and the 
vacuum created by the city water pressure sucks 
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Penberthy Ejector Operating From City Water Supply, Auto- 
matically Operated by Float In Sump Pit. 
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the seepage into the sewer. While water is used in 
this case, steam is perhaps more commonly used, while 
compressed air also may be utilized when available. 
At the present time, when boiler rooms of factory and 
isolated plant are shut down between noon on Satur- 
days until early Tuesday mornings, the ability to safe- 
guard the basements from flooding without having to 
maintain steam pressure is a matter of prime impor- 
tance, which is possible where the water-type ejector 
is employed. Some plants use steam ejectors and 
maintain sufficient boilers in operation at low steam 
pressure to keep up heat to prevent fire sprinklers 
from freezing and goods from damage, or what not. 
In such cases the ability of the ejector to operate at 
steam pressures far below nominal is important unless 
all protection is to be foregone. This type of ejector 
works satisfactorily between 25 and 80 pounds pres- 
sure, and thus coal may be conserved under the above 
circumstances without forfeiting the protection of the 
ejector. 

Tt should be pointed out that the ejector is not 
really a competitor of the pump, for on a sound engi- 
neering and financial basis each has its proper appli- 
cation. Where operation is infrequent, initial cost 
must be a minimum; where space is cramped in the 
extreme, where absence of attention is to be expected, 
or dependence upon a single pump is not advisable, 
the automatic ejector will be found worthy of consid- 
eration. 


Air Washing Increases Available Capacity. 


Air washing and cooling are often resorted to for 
one or several reasons, any one of which may be the 
predominating reason for its adoption in a specific 
instance, but all of which deserve consideration at this 
time of heavy loads long sustained with a shortage of 
capacity. Washed air, as its name implies, is air that 
has been washed and being washed is comparatively 
clean. Clean air reduces the dirt carried over into air- 
cooled machines, reducing the clogging up of air 
ducts and vents which interfere with heat transfer and 
reduces the volume of cooling medium. Moreover, the 
growth of such materials as dust and dirt increases 
the fire hazards as these accumulations are readily 
ignited by flame or arc within the machine. Cooling 
the air, which occurs during the process of washing or 
cleaning, enables an increased load to be carried for 
definite temperature rise of the machine, since tem- 
perature drop or gradient between maximum operat- 
ing temperature and ambient temperature of cooling 
medium is a factor in heat transfer. Air washing in- 


- creases the capacity because of the cooling and also 


because of the reduced amount of foreign matter car- 
ried into the machine; and also permits a unit to re- 
main in service longer without being taken out of 
service for cleaning. Moreover, troubles due to 
grounds and breakdowns usually are reduced because 
of the comparative absence of dirt and dust. Washing 
the air increases capacity, reduces fire risk, decreases 
labor and enables a unit to remain in service a greater 
percentage of the time. Air washing may at this time 
therefore prove a convenient solution to those hard- 
pressed for capacity, where the load exceeds the 
capacity and units can be ill-spared for cleaning. 


Glass meter covers should not be rubbed previous 
to taking a reading unless the static charge is after- 
ward dissipated, otherwise an indicating error may 
occur. A moist hand, a little breath disperses the 
charge. 
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center of tracks. The runway is 28 feet long, allow- 
ing the loading of two cars by shifting a little. 

The mill is operated by a 25-horsepower motor, 
energy being supplied by the local central-station com- 
pany. 
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Load Curves Visualize Effect of Fuel-Saving Order 
on Central-Station Company. 


The accompanying load curve of a Middle West 
central-station company shows the effect of the fuel- 
saving order upon station output. The company does 
a general power and hghting business, and also fur- 
nishes energy for the city lighting, some of which is 
serles tungstens and some ares operating under moon- 
light and all-night schedules in different parts of the 
city. The station contains 14,000 horsepower in boil- 
ers. 

The first section of the curve shows the twenty- 
four load on January 16, a normal dav, and preceding 
the fuel-saving order. The second section of the curve, 
for January 17, shows the effect of the early closing 
rule put into effect by the County Fuel Administrator. 
The third section represents the output on January 18, 
which was the first of the five davs during which in- 
dustry end business were almost completely shut 
down. From this last curve it can be seen that the 
street lighting constitutes quite a large portion of the 
load, a fact emphasized where the day power load is 
lacking, 

A curve plotted in this way to show the three davs 
under different operating conditions shows to a sur- 
prising extent the effect of the fuel-saving order upon 
station output. Jn the present instance the station out- 
put during the entire five-day cessation amounted to 
some 500,000 kilowatt-hours, representing a loss in 
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revenue of $15,000. The saving of coal during this 
time amounted to 750 tons. 


New Electric Vehicle Charging Facilities in New 
York Territory. 


The New York Edison Company, through the 
Automobile Bureau, is distributing the 1918 edition 
of the charging-station booklet. The book is espe- 
cially valuable as it shows several new charging sta- 
tions in the suburbs. In addition it describes the 
electric vehicle route to Atlantic City. 

There are several additions of interest in the 1918 
compilation. The Lakewood & Coast Electric Com- 
pany, which, though it had the best facilities in the 
town for the purpose, has up to this time not been 
listed as a charging station, now occupies a position 
on the list. This is a result of the Atlantic City run 
made last summer by Waldo W. Sellew, manager of 
the Automobile Bureau, in the course of which a stop 
was made at Lakewood for boosting. This helped to 
convince the concern that Lakewood needed electric 
charging accommodations. Since the new station was 
opened, it has been used by several companies, includ- 
ing ice-cream manufacturers who have run trucks 
between Newark and Atlantic ity. 

Other new stations include one at Tuxedo, N. Y., 
maintained by the Garage Company; one at Bayside, 
l. I.. maintained by the New York & Queens Elec- 
tric Light & Power Companv; and one at Tompkins- 
ville, Staten Island. opened by the Richmond Light & 
Railway Company. 

At Southampton, L. I.. an additional charging 
point has been established by Adolph Guidi, located 
on Main Street, and the Essex and Sussex Garage has 
opened a new garage at Spring Lake. 
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Operating 
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Performance of Large Unit—Using Tools Around Large Oil- 
Filled Transformers—Automatic Ejectors for Emergencies 


OPERATING RECORD PROVES RELIABIL- 
ITY AND ECONOMY OF THE LARGE 
CENTRAL-STATION TURBINE. 


Turbine of 30,000 Kilowatts Makes Non-Stop Run of 71 
Days at High Load-Factor. 


The Commonwealth Edison Company reports that 
one of its most recent turbogenerator installations has 
made a non-stop run of -71 days before being shut 
down. The shutdown was then made not because it 
was necessary to do so, but because an inspection of 
the comparatively new unit was thought advisable, and 
a convenient opportunity offered. 

The unit was started up on October 22 and was 
shut down on December 31, the length of run being 
exactly 71 days. During this time 35,148,150 kilo- 
watt-hours were generated, the load-factor for the 
entire time being equivalent to almost 70 per cent. The 
individual daily load-factor would thus be higher than 
the above. The unit is a 30,000-kilowatt Westing- 
house turbine and 12,000-volt, 60-cycle three-phase 
generator, and is installed at the Northwest Station of 
the Commonwealth Edison Company. 

Perhaps no better example could be obtained than 
the above of reliability of operation of the modern 
turbine. In units of the size here considered the 
installation comprises auxiliaries such as pumps for 
condensers and lubrication, etc., exciters, boilers and 
economizer; in fact, everything connected with the 
unit. for each individual part is treated and operated 
as an integral part of the whole unit. This makes for 
efficient design and as efficient operation. With long 
sustained operation at high load-factor, capital invested 
in obtaining high efficiency is able to make a return 
not possible where lower load-factors obtain. 

That units like the above, 30,000 kilowatts and 
higher, are able to operate at around 1.85 pounds of 
coal per kilowatt-hour should be eloquent testimony to 
the economy and desirability of centralized energy 
supply as well as its effectiveness toward the con- 
servation of coal. 


I 


Automatic Feed-Water Control Proves Effective. 


A feed-water regulator is a device for automatical- 

Iv controlling the supply of feed-water entering the 
boiler, and usually maintains the water level in the 
boiler constant independent of the rate of firing or 
rate of steam production. Automatic feed-water sup- 
ply effects economy of operation in both fuel and 
labor; it reduces the chance of explosion due to low 
water and also reduces the strains to which boiler 
heating surfaces are subjected should a sudden and 
abnormally large amount of feed-wafer be turned 
into a boiler, as often happens with variable loads 
under hand control: it maintains a uniform water level 
at all loads upon the boiler and thus reduces the like- 

lihood of priming and the troubles that accompany 


it due to moisture carried over in the steam to turbine, 
engine and steam pipes. 

The modern water-tube boiler contains a compara- 
tively small amount of water, per square foot of heat- 
ing surface. Modern practice, with mechanical stok- 
ers and large grate surface compared to boiler heating 
surface, is to operate at high rates of evaporation or 
steam production, and to change rapidly from light 
loads to heavy overloads with a few units rather than 
maintain a number of boilers loaded inefficiently. Be- 
cause of the comparatively low water content of water- 
tube boilers and the variable loads stable supply of 
feed-water is important, lest explosion occur should 
the water supply fail, while accurate supply according 
to the need is necessary on the score of economy. 

When controlled automatically, the feed-water 
varies with the rate of doing work of the boiler, with- 
out attention by the boiler-room tenders, and much 
more accurately than is possible under hand control. 
Usually the regulator is adjusted to maintain the water 
level at the middle of the gauge—which gives maxi- 
mum steam space and water space—and thereafter 
the water level remains constant at all loads. Auto- 
matic feed-water control is simple, efficient, uniform, 
economical and safe. It saves labor, fuel and wear and 
tear on apparatus. 


Removing Nuts from Pipe-Flange Bolts. 


By C. E. CHALMERS. 


Often the nuts which clamp the bolts in a pipe 
flange become so corroded that they cannot be turned 
off with a wrench. Where this occurs, the best and 
quickest method is to split each nut with a cold chisel, 
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“The successors of Dr. Oi as Chief Engineer of 
the Ministry of Communications have been men of 
distinction—Dr. Asano, Professor of the Imperial 
University in Tokyo; Dr. Igarashi, and now, Mr. 
Urata, the present Chief Engineer. It was my good 
fortune to meet these gentlemen, and also their asso- 
ciates, many of whom have traveled and studied in 
America. They are all most appreciative of the op- 
portunity that has been offered to them by the Western 
Electric Company and the Bell System in the United 
States, and the assistance we have at all times offered 
—more appreciative, indeed, than I thought we really 
deserved. The business of the Western Electric 


Company or Bell System is not solely commercial or ` 


industrial. We are connected with a service which is 
constantly tending to bring people closer together. 
Therefore, we are glad to put the results of our work 
at the disposal of those who would put these facilities 
in the service of an ever-increasing body of people.” 

“What electrical companies are actively connected 
with your interests in Japan?” inquired the REVIEW 
representative. 

“The Nippon Electric Company, Limited, is our 
associated company in Japan,” said Mr. Swope. “The 
character of its business is much the same as our own. 
It manufactures telephone apparatus, switchboards and 
cable and also distributes and imports electrical sup- 
plies. Traveling in Japan and Korea I often saw evi- 
dences of its activity in telephone apparatus and elec- 
trical supplies bearing its name, or our own specialties 
brought from the United States and bearing the 
familiar script letters of the Western Electric Com- 
pany. It will interest you, as it did me, to think that 
some of the apparatus made in Hawthorne and some 
of the best electrical devices made in the United States 
may be found in service so far from their point of 
origin. The Nippon Electric Company was the first 
company in Japan representing co-operation between 
American and Japanese citizens. It has had over 
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eighteen years of uninterrupted activity, has been 
growing and has been successful, and has now a force 
of approximately 1000 people. It also has under way 
at the present time new buildings, which will double 
the capacity of its plant. In all this time it has been 
under the management of Mr. Kunihiko Iwadare, 
who was the first manager of the business, and is 
still the managing director of the company. In 
America, in Europe or in Japan, a business man with 
higher ethical standards it would be hard to find. 
While in Japan I met all of the original shareholders 
of the Nippon Electric Company, Limited, who all are 
still interested in the business, who have been satis- 
fied with the results of the business, and who appre- 
ciate and value the relations their company has had 
with the Western Electric Company.” 

Mr. Swope, who was looking extremely well after 
his strenuous trip, said that the trip had been quite 
an agreeable one throughout, and he was highly 
pleased with the satisfactory relationship that existed 
between his company and its Japanese associate after 
some eighteen years of successful dealings. In con- 
clusion Mr. Swope said: 

“We can tell our friends in America how entirely 
satisfactory our co-operation with our Japanese asso- 
ciates has been. This much mooted question of co- 
operation between Japan and America is going to de- 
pend largely upon the results of more concrete in- 
stanses such as this. It was constantly borne in upon 
me that a friendship or a good relation between in- 
dividuals and peoples, to be continuous through a 
long period of years, must be founded on mutual 
respect, confidence and fair dealing.” 


Farmers Buying Electric Power.—Farm power 
business is a growing part of the service of the North- 
ern Idaho & Montana Power Company’s Kalispell 
(Mont.) division. Farmers and ranchers in that dis- 
trict were continually applying for electric service. 


as A 
a ”, RA as eS 
wie Oe ae ee 
ASSES ae 


Gerard Swope and Guests Belng Entertained by Japanese Officials. 


————— a e a O a 


February 2, 1918. 


201 


Commerci 


ee ee eee allie lt anol ihe 


Utility Sells Coal to Public—Motor Drive in Outdoor Saw 
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Mill—Effect of Fuel Order on Central Station Shown 


LOUISVILLE COMPANY SELLS COAL TO 
PUBLIC. 


Reserve Supply Sold at Cost Price of $5.25 per Ton—No 
Restrictions Made. 


The immediate exigencies of their domestic fuel 
famines were relieved for some 5000 Louisville house- 
holders during the last several days of last week by 
the action of Donald McDonald, vice-president and 
general manager of the Louisville Gas & Electric Com- 
pany in throwing open to the Louisville public, at cost, 
3500 tons of high-grade western Virginia coal. This 
coal was bought and stored by the company at its 
Waterside plant last summer at a time when it and 
other utilities were getting ready for the anticipated 
shortage. It was held until the company's new west- 
ern Kentucky mines reached the point of making a 
continuous supply certain for the Louisville central 
station. Then Mr. McDonald placed it on the market 
at cost. He made the announcement as to availability 
of the coal to the local .fuel administration board. 
This board ruled “First come, first served.” The 
newspapers carried the story and whoever sent wagons 
or trucks got in line and, in their turns, loaded coal 
as fast as they could. The cost at the company’s coal 
storage shed was $5.25 a ton, to all comers. The fuel 
board ruled that dealers who sent their wagons for it 
and delivered it to their customers might add their 
customary margin for coal delivered, while others who 
availed themselves of the privilege—this being re- 
stricted to household consumers—sent their own or 
hired conveyances. Louisville householders in the 
main have been as seriously up against the coal prob- 
lem this winter as residents of cities many times 
further removed from coal mining sections, and the 
relief was a real one and has made much good will 
for the Louisville Gas & Electric Company. 


Binghamton Company Increases Revenue by Thaw- 
ing Frozen Water Pipes. 


Owing to the extremely cold weather which has 
recently been experienced in Binghamton (N. Y.) and 
vicinity, there have been a great many applications 
made to the Binghamton Light, Heat & Power Com- 
pany for thawing out frozen water pipes. During the 
week, January 5 to 12, there were 8o requests for this 
class of work. The company’s methods of accom- 
plishing these thaw-outs have been very successful and 
it is a source of considerable revenue. The minimum 
charge for the work is $10 per service, to which is 
added $1 for each mile that the customer is from the 
stock room, $1 for each 100 feet that it is necessary to 
run service wires, and $1 for each half-inch increase 
in size of pipe over 11⁄4 inches. The average return 

from thawing a pipe is approximately $13, which is 
about one-quarter of what it would cost to do this 
work by other methods. 


MOTOR DRIVE IN AN OUTDOOR SAWMILL. 


Unusual Arrangements Provided for Handling Lumber by 
Means of Crane. 


The accompanying illustration shows a modern 
electrically driven sawmill of a capacity of 200,000 
feet per 10-hour dav, located at Springfield, Ore. A 
feature of the installation is a loading dock, built on 
the Oregon Electric tracks at Eugene, four miles from 
the Springfield mill. Motor trucks are used to haul 
the lumber. The load is rolled on horses from which 
the lumber is loaded into box cars by hand. To 
facilitate the loading of heavy timbers and general 
yard lumber on flat cars, a wood-frame traveling crane 
was installed which loads the motor truck load on to 
the car in two lifts. Two men can transfer 5000 feet 
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Electrically Driven Saw Mili at Springfield, Ore. 


in approximately 20 minutes from motor truck to car, 
which after allowing for delays, etc., gives the crane 
a capacity of at least 10,000 feet per hour. 

The crane proper has a span of 25 feet center to 
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Conduit-Bending Practice—Fnglish Contractors’ Gnarantee 
Scheme—Some Construction Kinks—A mong the Contractors 


METHODS OF BENDING CONDUIT. 


Fourth of a Series of Articles Describing the Best 
Practice. 


By TERRELL Crort. 

In Making Short-Radius End Bends, such as may 
be required where an elbow enters an outlet box as 
shown in Fig. 22, special methods must be adopted. 
Such bends differ trom ordinary short-radius bends 
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Fig. 22.—Showing How a Short-Radius Bend Is Necessary In a 
Thin Fioor Siab When Conduit Feeds into Outlet 
Box From the Top. 


in that they must be threaded. They are frequently 
required in thin concrete floor slabs when it is desirable 
that the conduit enter the bottom of the box, as shown 
in Fig. 22. The feature that necessitates unusual han- 
dling is that the bent end of the tube must be threaded. 
The first step is shown completed in Fig. 23. The 
bend of the short radius R has been formed, the 
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Fig. 23.—Completion of First Operation in Forming Short- 
Radius Bend fcr Outlet Box. 


coupling C having been turned on the threaded end 
of the tube to prevent the mutilation of the threads 
during the bending process. The bend at R should 
ordinarily be of the shortest radius which it is pos- 
sible to make. Next, the die in the pipe stock is re- 
versed in its socket (see Fig. 24) and the end of the 
tube is then threaded as far as it is possible to turn 
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ae 
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Fig. 24.—Cutting Thread on Conduit End With Die Reversed. 
the die on the pipe. The end thus threaded appears 


as shown in Fig. 25. Now the surplus length (L in 
Fig. 26) is cut from the end, so that the threaded por- 


tion P, which remains, is merely long enough to ac- 
commodate the locknut, the bottom of the outlet box 
and the bushing. After assembling, the bend appears 
as delineated in Fig. 22. Elbows which measure only 
234 inches from the end of the pipe to the inside of 


Fig. 25.—Conduit End Threaded Up to Bend. 


the bend have been made by following this process. 
The threaded piece cut off can frequently be used as 
a nipple. 

IH hen Bending Conduit Elbows for Ceiling Outlets 
it is sometimes desirable to arrange a form or templet 
like that detailed in Fig. 27. The pieces B and C are 
sections cut from joists, of the same depth D as those 
used in the building in which the installation is being 
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Fig. 26.—Conduit End Cut Off and Ready for insertion in Outlet 


Box. 


made. ÈE and F are braces. 4 is a plank about 5 feet 
long and 2 inches thick. An outlet box O of the type 
being used is mounted on the plank as shown. Then, - 
after each bend is formed it can be tried in this tem- 
plet which lies on the floor, to insure that it will fit 
without having to take it to the location where it is to 


Fig. 27.—Templet for Fitting Outlet-Box Ends. 


he installed. In using this scheme, the short legs of 
the bends can first be made somewhat longer than is 
actually necessary and then threaded and cut off to 
ht. This procedure may be more economical than 
endeavoring to bend the short leg to the correct length. 
The plan is particularly desirable where the conduit 
lengths being used do not have perfect threads on 
them and therefore must, in any event, later be re- 
threaded. l 


(To be continued.) 
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GUARANTEE OF WORK SCHEME OF ENG- 
LISH CONTRACTORS’ ASSOCIATION. 


Electrical Contractors’ Association Forms Separate Cor- 
poration to Guarantee Work of Its Members. 


After over five years of agitation. general discus- 
sion and detailed criticism, the proposal to guarantee 
the work of its members has been adopted by the 
Electrical Contractors’ Association, Inc., which is the 
national association of this craft in England. At two 
times the guarantee scheme seemed ready to be put 
into effect when further consideration and revision 
were ordered. All of the difficulties have finally been 
overcome, however, and what is known as the “Guar- 
antee of Work Scheme” will become effective in a few 
weeks. It has received the unanimous approval of 
all sections of the association at special meetings held 
for the purpose. To overcome certain limitations of 
the charter of the association, it was necessary to 
organize a separate corporation known as the National 
Electrical Contractors’ Trading Association, Ltd., of 
which Leonard G. Tate, of London, England, is sec- 
retary. 

In substance the guarantee scheme is as follows: 
It applies to all wiring work undertaken by members 
of the association in dwelling houses, shops, offices 
or similar premises, and guarantees that this work is 
in accordance with the rules of the Institution of Elec- 
trical Engineers, subject to special modifications made 
by the Electrical Contractors’ Association. As soon 
as the scheme goes into effect, the association will 
have power to inspect any work in progress that may 
be subject to guarantee, and for this purpose an inde- 
pendent engineer must be appointed who is not a mem- 
ber of the association. Such inspections shall be made 
with absolute impartiality and all reports thereon are 
confidential between the inspector and general secre- 
tary. These rules restricting inspections applv to all 
work on which no complaint has been received. Ifa 
complaint is received from a customer of any mem- 
ber and a claim made to the secretary in accordance 
with the guarantee scheme, the council of the asso- 
ciation has power to appoint an engineer to investi- 
gate, in which case a member of the association may 
be appointed. If any work subject to the guarantee is 
inspected either before or after complaint and is found 
not to comply with the rules, the council may call 
upon the member involved to make such alterations 
as are necessary and has full power to legally en- 
force such an order. 

The limit of liability in respect to any one client 
is $250. All claims by a client under the indemnity 
and guarantee must be in writing to the secretary of 
the trading association within six months of comple- 
tion of the work. The association is not liable for in- 
direct and consequential damage and is liable only for 
remedying the actual defects in the installation as to 
specified requirements of the rules. The report of the 
engineer appointed by the association shall be final. 
subject only to arbitration in case any dispute or dif- 
ference arises regarding the quality of the material or 
workmanship, meaning of the terms and conditions, 
or for any other cause. In case of such dispute the 
matter is referred to an arbitrator appointed by the 
council of the Institution of Electrical Engineers who 
has power to inspect the work and hear evidence and 
report thereon. The decision of the arbitrator shall 
be final. 

Tf it is found that any of the work is not in ac- 
cordance with the rules laid down, the council may 
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call upon the member to remedy the work or material 
necessary to comply with the standard. A member 
whose work is rectified in this manner shall pay the 
expenses or costs incurred. Failure to pay these 
charges within 14 days, or such other time as the 
council may allow, permits the council to expel the 
member from the association. 


Improved Method of Placing Conduit in Concrete 
Forms. 


By W. O. MYERS. 


The accompanying sketch shows a method of plac- 
ing steel conduit in the forms used for concrete foun- 
datiors, walls, etc., so that it can be bent slightly after 
the forms are removed to correct errors of alinement. 
I used this scheme in placing conduit in the foundation 
for a steam turbine, where the starters for motor- 
driven auxiliaries were mounted in the foundation 
piers. By having the conduit free from the concrete 
for a distance of 4 or 5 inches back from the face of 
the wall, I was enabled to bend the conduit end suffi- 
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Simple Scheme to Permit Proper Alinement of Conduit Ends 
in Concrete Walls. 


ciently to make the condulet fittings true with the face 
of the wall. 

The scheme consists in simply wrapping rope or 
staging around the conduit to be imbedded in concrete 
in the manner shown in the sketch. The rope can be 
pulled out after the forms are removed, leaving the 
conduit free from the concrete for a few inches back 
from the face of the wall so that it may be bent slightly 
to correct any of the usual errors of alinement. If 
large rope is used, it should be plastered over with 
clav and wrapped with paper before the concrete 1s 
poured. and if heavy staging is used it is better to use 
more than one laver. 


Trade Names for Flexible Tubing. 


By F. J. RANDALL. 


The term “flexible tubing” is used to designate any 
of the approved insulating tubings used for the addi- 
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tional protection of conductors, as 1s required in num- 
erous cases, particularly in knob-and-tube work. ‘‘Cir- 
cular Loom” is the trade name that has been adopted 
by its manufacturer to designate one particular kind 
of flexible tubing. Other trade names used to desig- 
nate other makes of flexible tubing are “Autoduct,” 
“Wireduct,” “Flexduct,”’ “Flextube,” and “Alpha- 
duct.” From this it is evident that when the term is 
to be used in a general sense “flexible tubing” is the 
preferable one. 


——— 


Making Rubber Gaskets Easily. 


By T. C. MATTHEWS. 


The quickest way of cutting a rubber gasket for a 
pipe-flange joint is to use one of the flanges on which 
the gasket is to be placed or a duplicate thereof, as a 
templet and thus cut the gasket to fit. The procedure 
is this: First select a piece of gasket rubber large 
enough to cover the flange. Next cut in the sheet two 
bolt holes opposite one another corresponding to the 
bolt holes in the flange. Lay the sheet thus prepared 
on the flange and to restrain it in place put two bolts 
through the holes which have been cut. It is essentia! 
that the sheet be maintained accurately in position as 
the operation proceeds, otherwise a gasket of inac- 
curate dimensions will result. Now, employing the 
face end of the hammer, cut the gasket around the 
circumference by holding to the flange and hammering 
on the edge. The flange edge shears through the rub- 
ber. Similarly cut the remaining bolt holes through 
the rubber by hammering on the holes in the flange 
with the ball-peen end of the hammer. These having 
been made, the gasket is completed and will be found 
to have a more perfect fit than if it had been cut with 
a knife. Frequently when using a knife several 
gaskets are spoiled, which cannot be tolerated in these 
times of high cost of materials. 


Meaning of “Wire” and “Conductor.” 


By C. M. BARNES. 


In the United States Bureau of Standards Publica- 
tion No. 37 the following definitions for “wire,” “con- 
ductor,” “duplex” cable, and “twin” cable are given: 

“A wire is a cylindrical rod or filament of drawn 
metal.” 

“A conductor is a wire or a combination of wires, 
not insulated from one another, suitable for carrying 
a single electric current.” 

“A duplex cable consists of two insulated single- 
conductor cables twisted together. They may or may 
vot have a common insulating covering.” 

“A twin cable comprises two insulated single-con- 
ductor cables laid parallel, having a common covering.” 

The definitions for wire and conductor are further 
amplified in the publication referred to. 


Cleaning the Contact Faces of Motor Brushes. 


By MAURICE J. MORIARTY. 


When the contact faces of motor or generator 
brushes are very dirty and covered with a coating 
of carbonized oil, etc., a quick method of cleaning is 
essential. I soak the brushes in a can of benzine to 
soften the oil and therefore the dirt. With a piece 
of cotton waste dipped in the benzine I remove all 
traces of the oil and dirt, then I wipe each brush with 
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clean waste leaving no wet spots. This method has 
always given satisfaction and is better than the use of 
gasoline, which.is now too expensive. 


Among the Contractors. 


The firm of Peet & Powers, 70 East 45th Street, 
New York City, has received the contract for all the 
electrical work in the residence of F. P. King, Irving- 
on-the-Hudson, which is valued at about $30,000. 


R. E. Handlin, 219 Montgomery Street, Syracuse. 
N. Y., has been awarded a contract for the electrical 
installation in the new Porter School to be erected at 
510 Emerson Avenue, Syracuse, at a cost of $320,000. 


Sterling Electric Company, of Minneapolis. Minn., 
has been awarded the contract for all the electrical 
work in a new building for the Minneapolis Y. M. 
C. A. that is now being built at a cost of about 
$700,000. 

The Denton Engineering & Construction Com- 
pany, Kansas City, Mo., has the contract for fur- 
nishing and installing all the electrical equipment in a 
new $75,000 motion-picture theater on Walnut Street 
in that city. | 

The Burdick Electric Company, 72 West Water 
Street, Milwaukee, Wis., is carrying out a contract 
for installation of electrical equipment in a $10,000 
office building being erected for the Wisconsin Motor 
Manufacturing Company. 


Alfred Whiteley, Inc., electrical contractor at &4 
John Street, New York City, has developed a retail 
electrical trade and is considering taking on some ad- 
ditional lines. Catalogs and price lists from various 
manufacturers of electrical devices and supplies are 
requested by Mr. Whiteley. 


The H. W. Huber Electric Company, Highland 
Park, Ill., is completing the wiring for the Highland 
Park Hospital, the contract amounting to $4350 and 
including 275 outlets, electric elevator, ice machine, 
vacuum cleaner, private telephone and nurses’ call sys- 
tems, also special X-Ray and other hospital apparatus. 

Fred Burdorf, a well known illuminating engineer 
in Louisville, Ky., is withdrawing from the Burdorf- 
Brecher Company, a leading electrical fixture, tiling 
and mantel house in Louisville, and will enter busi- 
ness independently. It is understood that Mr. Bur- 
dorf will restrict his new venture to electrical fixtures, 
although appliances may be included. 


The Evectricat Review of January 12 contained 
in this department a paragraph relative to the wiring 
of ten school buildings in Lima, Ohio, by Reed & 
Reed of that city. It was stated that the “conduits 
used were those made by the American Conduit Man- 
ufacturing Company.” We are now advised that, as a 
matter of fact, no conduit was used on this job, but 
instead that company’s Wiremold was used through- 
out. 


The Hub Electric Company, 1819 Carroll Avenue. 
Chicago. Ill., has the contract for electrical work in 
a $200,000 store and apartment building on Montrose 
Avenue, Chicago; V. C. Carlson is the owner. The 
company wil! also wire a $9000 flat building with 
garage in rear on Magnolia Avenue for H. Andrews. 

James Wilkinson, 92 Arch Street, Boston, Mass.. 
has the contract for furnishing and installing all elec- 
trical equipment in the $90,000 Junior High School. 
Somerville, Mass. He also has been awarded the 


contract for wiring a $200,000 high school at Nashua. 
NH,- 
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New Appliances 
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Porcelain Sockets—Conduit Bushins—Moment Switch— 
Foot-Warmer—Street-Lighting Units—Monorail Hoists 


Special Two-Piece Porcelain Sockets for Reflectors. 


A new two-piece porcelain socket without shade- 
holder groove known as P & S No. 1233, and its com- 
panion piece with shade-holder groove (No. 1234) are 
heing placed on the market by Pass & Seymour, Inc., 
Solvay, N. Y., to meet the requirements for heavy- 
duty sockets or medium-base type C Mazda lamp fix- 
tures. These receptacles have ample wiring room or 
clearance for a single or double pair of wires in the 


New Two-Piece Porcelain Sockets With ard Without Shade- 
Holder Groove. 


terminal hood which may be supported by substantial 
machine screws, spaced 1 3/16 inches on centers. 

These receptacles are entirely front-connected and 
the socket body is easily positioned by the aid of heavy 
porcelain tenons. All live parts, where necessary, are 
sealed in with a special compound which will success- 
fully resist the extreme temperature to which the de- 
vices may be subjected in use. 


The Bushette Conduit Bushing and Cap. 


Walker Brothers & Haviland, 120 Broadway, New 
York City, have recently placed on the market a new 


form of conduit bushing which they call a Bushette.’ 


Tt consists of a drawn-steel bushing of the same shape 
as any standard bushing, except that the sides are 
knurled to fit gas pliers or to make the use of a screw 
driver easy for tightening same in awkward positions. 
A steel cover is fitted tightly into the wire opening of 
the bushing. This cap absolutely prevents moisture, 


Tu 


The Bushette—A Conduit Bushing with Tightly Fitting Re- 
movable Cap. 


as well as dirt and plaster, from entering the conduit 
during construction. The cap has a wide flange so 
that it may be easily pried out of the bushing when 
ready to draw the wires. 

The fact that the Bushette is delivered to the job 
with the cap in place makes it easier for the wireman 
to protect his conduit from obstruction than not to 
protect it, which is very good insurance for the con- 
tractor. The caps are pressed into place just suf- 


heiently tight to prevent any possibility of their being 
knocked out accidentally and at the same time making 
it easy to pry them out. The bushings are heavily 
galvanized before the caps are pressed into place, 
so that a perfectly smooth wire hole is assured. 


Automatic Moment Switches for Porch and Hall 
Lights. 


A line of switches with automatic cut-off has re- 
cently been put on the market by Samuel M. Esler, 
sg East Adams Street, Chicago, under the name of 
“Esler moment switches.” As the name implies, they 
are designed for use in places where light is ordi- 
narily required for only a few minutes at a time, such 
as porches, vestibules, basements, etc. 

When the switch is turned on it goes off auto- 
matically after a predetermined time. However, when 
desirable. it may be turned on permanently or may he 
turned off entirely at any time. The illustration shows 
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Esler Moment Switch for Short-Time Lighting. 


the flush wall type with attachment for operating the 
switch from the opposite side of the wall, which is an 
attractive feature in connection with porch lights. 


—_—- 


Electric Foot-Warmer for Outdoor Service. 


To minimize the discomfort of long standing out- 
doors in severe weather, an electrically heated foot- 
warmer has just been placed upon the market by the 
Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa. While designed primarily for 
lookouts stationed in the bow and crow’s nest of ves- 
sels, the device is applicable to the use of watchmen, 
sentries, doormen, traffic policemen and others whose 
work requires them to be out of doors continuously 
with little chance for exercise. It has been found that 
if the rest of the body is adequately clothed, a foot- 
warmer will ensure comfort at any temperature. 

As will be seen from the illustration, the device 
consists of a casting 14 by 20 by 2.5 inches with dia- 
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mond-tread top. This is of cast iron or of aluminum 
where non-magnetic qualities are desired, as in ship 
service. Against the under surface of this the heater 
element is clamped. The heater is a slotted ribbon 
clamped between two plates of built-up mica, so ar- 
ranged as to give uniform distribution of heat. A 
sheet-steel plate fastened by screws and sealed with 
high-melting gum renders the entire unit waterproof. 
The resistance is divided into two parts, which may 
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Electric Foot-Warmer for Outdoor Use. Device Set on Edge 


to Show Top View. 


be connected to draw 200, 100 or 50 watts at 125 volts. 
A three-conductor cable 7 feet long is provided. By 
using the lower heats in mild weather, there is no dan- 
ger of causing chilblains. 

It is felt that this heater will add greatly to the 
comfort and hence to the efficiency of men in exposed 
places, enabling them to do their highly important 
work of watching and guarding without the distrac- 
tion of physical discomfort. 
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New Ornamental Street-Lighting Units. 


A new General Electric ornamental lighting unit 
diftuses the light. with very little absorption, and is of 
great value where low-candlepower lamps can be used. 
The stippled globe is in three sections, making renewal 
costs much lower than where a one-piece globe is used. 
This fixture can be furnished with or without dome 
refractor and in both cases there is enough light in an 
upward direction to illuminate the globe over its entire 
surface. It is said to be the only globe of a diffusing 
nature in which the refractor can be used to good ad- 
vantage, especially with low-candlepower lamps, be- 
cause it does not rob the light source of very much of 
its initial candlepower. 
the units are of exceptionally high value for residen- 
tial street lighting because it collects all of the upward 
light and redirects it to the street surface away from 


Ornamental Street-Lighting Unit With Stippled-Glass 
Sectional Globe and Dome Fefrastor. 


ELECTRICAL 


When the refractor is used ` 
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Ornamental Lighting Unit With Illuminated Glass Canopy. 


the tree tops. The stippled-glass globe has an irregu- 
lar surface on the inside so as to split up the light rays 
and eliminate glare. 

Another new ornamental lighting unit with the 
novel feature of an illuminated glass canopy has been 
added to the General Electric Company’s line. This 
unit differs from most of the ornamental units pre- 
viously furnished in that the canopy covering the open- 
ing in the top of the globe, which permits the cleaning 
and removal of the lamp inside, is covered with a 
glass instead of a metal canopy. This new canopy is 
made of the same diffusing glass as the globe. It adds 
wonderfully to the lamp’s appearance as it shows the 
outline of the complete fixture when illuminated. 


ee 


Electrical Monorail Hoists for Handling Ashes. 


When up-to-date boiler houses are designed, the 
problem of handling the ashes is always considered. 
When one recalls that a few years ago, in most cases, 
the ashes were almost allowed to take care of them- 
selves, it is evident that the designing of machinery 
to handle them in old boiler houses is quite a proposi- 
tion. It is one that should be viewed from a number 
of different angles. 

The scheme to be finally adopted must first and 
foremost save labor: its first cost must be low, and 
maintenance low. No one cares to put very much 
money into an old boiler house. The system used 
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Fig. 1.— Electric Monorail Ash Hoist In Bolier Room. 
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Fig. 2.—Dumping the Ashes Into Railroad Car. 
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should never entail many changes in the old building 
with the consequent expense. 

A monorail electric hoist, with a bottom dumping 
bucket, is the type of machinery which lends itself 
readily to such installations. This is especially true 
where the ashes are pulled out on the boiler-room 
floor, which is so often the case. The Philadelphia 
Paper Company, Manayunk, Philadelphia, has ob- 
tained excellent results with a Link-Belt monorail hoist 
of this type. 

This machine runs on the lower flange of an 
I-beam track. It is operated by a man traveling in a 
trailer cage, who controls the raising or lowering of 
the bucket, as well as the travel of the hoist. Fig. 1 
shows the machine in the boiler house, through which 
the track runs, and continues on out over a railroad 
siding, shown in Fig. 2. 

The laborers who clean the fires also fill the bucket 
with ashes; the operator then hoists his bucket, and 
runs it out directly over the car, where he dumps it by 
the motion of a lever in the cage. The current re- 
quired is very small. Compared with wheeling ouf 
the ashes, there is a very marked saving in time and 
Jabor. 

In this instance, the superintendent designed the 
track supports, the Link-Belt Company, Nicetown, 
Philadelphia, Pa., furnishing the track and conductors. 
About 30 tons of ashes are handled daily. They are 
pulled out every six hours. Two men do the work of 
shoveling into the bucket, and then often one of them 
gets into the cage and runs it out over the car; at 


Fig. 3.—Monorail Combined Coal and Ash Holst. 
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other times, to hurry the work, an additional man 
operates the hoist, remaining in the cage. The bucket 
holds 114 cubic yards, and is handled by a 2-ton hoist. 

This machine is very compact and requires little 
headroom—-a most. important. consideration in an 
installation of this kind, where it is necessary to get a 
large bucket over the side of a high-side gondola car. 
All the gears operate in oil and are entirely inclosed 
in housings—any other type of machine would not be 
suitable for handling ashes. 

In this plant a most satisfactory steel suspension 
bunker supplies coal to the stokers. In many instances, 
however, an overhead bin cannot be installed for lack 
of space. It may then be practicable to use the same 
monorail hoist system to handle the coal as well as 
the ashes. Fig. 3 shows a tipping bucket about to dis- 
charge coal into a stoker hopper. Better even than 
this, a bucket with a small chute and undercut gate is 
often used. 

This problem of handling ashes mechanically is 
daily becoming more urgent. Many boiler rooms are 
now running 24 hours a day where two years ago they 
were running 10; hence there is over twice the ashes 
to handle and with labor so scarce. Many plants have 
put in stokers and forced-draft systems to increase 
their capacity, often neglecting to provide for the 
handling of the ashes, when the remodeling is done. 
The electric hoist evidently fills a long-felt want in 
this field. 


New Electric Air-Compressor Outfit. 


A new outfit has been developed by the M. L. Bas- 
tian Auto Engineering Works, Olney, Philadelphia, 
Pa., for service in garages and other places where 


Motor-Driven Compressed-Air Outfit for Garages, Etc. 


compressed air is required. The outfit contains a 
pump. motor, storage tank, pressure gauge and the 
necessary air ‘and electrical connectors. 

The stee! tank is 12 inches in diameter by 48 inches 
long and is tested to a pressure of 300 pounds per 
square inch. The pump is a two-cvlinder, air-cooled 
design with a 134-inch bore and 3- -inch stroke. “The 
cast-iron pistons are each equipped with eight perfec- 
tion piston rings. The piston rods are bronze with 
split bearings on the crank end for adjustment. The 
crank shaft is steel 1 inch in diameter and micrometer 
gauged to size. Oiling is by the splash system and a 
sight gauge for determining the oil level is provided 
at the side of the pump. 

The outfit is equipped with a one-way or check 
valve between the tank and pump and therefore the 
pump does not start against pressure. 

The pump is gear- -connected to a one-half-horse- 
power Robbins & Myers motor which is equipped with 
cord and plug for connection to a lamp socket. A 
rawhide pinion is provided on the motor shaft to 
eliminate unnecessary gear noise. ~ 1 
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Trade Activities 
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Valuable Catalogs Distributed—Patton-Mac Guyer and 
Tideman Electric Manufacturing Companies Incorporated 


Shapiro & Aronson, Inc., manufacturers of lighting 
fixtures, with ofħices and show room at 20 Warren Street, 
New York City, on January 22 held a meeting of the board 
of directors, at which the following ofħcers were elected: 
D. Shapiro, president; N. W. Belmuth, treasurer; M. 
Rosenberg, secretary, and H. A. Leibler, assistant secre- 
tary. 


Ajax Electric Specialty Company, St. Louis, Mò., is 
sending out a circular on its Ajax plural plug sockets. 
These are distributed by the Central Telephone & Electric 
Company, of St. Louis. A number of illustrations are 
given, showing the socket in use, also an illustration of an 
attractive compact, permanent display case, containing 10 
of the sockets. This plug, which is called a plug of a thou- 
sand uses, is made of hard rubber composition, highly 
polished black finish, claimed to be indestructible and said 
to be impossible to get out of order. It leaves the lamp in 
its original position and admits the use of shade. 


Luminous Unit Company, 2616 Washington Avenue, 
St. Louis, Mo., is distributing Catalog No. 6, which not 
only describes Brascolites, but features three other styles 
of lighting units and white porcelain enameled switch 
plates. The quality, mechanical features and the advan- 
tages offered by the Industrolite, Projectolite and Aglite 
lighting systems are explained in detail and splendid illus- 
trations showing the beautiful ornamental work on the 
various styles of each unit are given. On the inside front 
cover page 1s shown a graphic chart, which may prove 
helpful to those desiring to determine Brascolite illumina- 
tion, and a diagram for determining the spacing or mount- 
ing height of Brascolites when either factor is known is 
given on the inside of the back cover page. A telegraph 
code is conveniently listed on the last page of the catalog. 


Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa., is distributing a pamphlet containing 
technical information on its Bakelite Micarta gears. The 
distinctive features of this material for noiseless gears and 
pinions are listed together with its physical properties. 
Methods of turning and drilling and gear cutting are de- 
scribed and illustrated with many halftones and drawings. 
Methods of attaching to the driving shaft which have 
proved suitable for gears of all sizes are shown and tables 
of pitch, teeth and othcr gear data are also given. There 
are formulas for the horsepower rating, the amount of 
power which can be transmitted through press fit and for 
calculating other variables in gear practice. The book, 
which contains 12 pages, is a valuable addition to the 
library of any one who has to do with noiseless gears. It 
will be sent on request to the company’s nearest office. 


Cutler-Hammer Manufacturing Company’s shop news, 
especially concerning things of interest to its employees, is 
reflected by C-H Messenger, published semi-monthly by 
that concern. The issue of January 17 contains an article 
showing how completely the submarine boat is dependent 
upon electricity; and attention is called to the large share 
Cutler-Hammer apparatus is contributing to the success of 
U. S. submarines. A large proportion of U. S. submarines, 
and many in England and other countries, are equipped 
with Cutler-Hammer apparatus. The propulsion of the 
vessel, when submerged, is dcpendent upon clectric power. 
The power installation for this purpose consists of two 
Diesel oil engines, two electric motors, convertible into 
generators, and a storage battery. The engines are used 
to drive the boat propellers when running on the surface, 
and at same time to drive the motor-generators when the 
battery is being charged. When the boat is submerged 
the engines are stopped, disconnected from the propellers 
and motors, the propellers then being driven by current 
from the storage battery acting on the motors. Control 
of current going to batteries while charging 1s by means 
of Cutler-Hammer apparatus, which also serves to control 
speed of boat when running submerged. In this line the 
latest apparatus 1s one in which magnetic clutches replace 
mechanical clutches. 


Westinghouse Church Kerr & Company, 37 Wall 
Street, New York City, has been awarded a contract for the 
construction of a power plant extension at navy yards at 
Indian Head, Mr., to cost $45,000. 


Tideman Electric Manufacturing Company, Cairo, Ill., 
has incorporated to succeed the Mcnominee Electric Man- 
ufacturing Company. Henry Tideman is president; Har- 
old F. Tideman, vice-president; William J. Tideman, sec- 
retary; James H. Galligan, treasurer, and C. M. Roos, 
assistant secretary. Stock subscriptions will be called for 
payment February 1 and certificates of stock will be dated 
at that time. 


Westinghouse Electric & Manufacturing Company, 
Fast Pittsburgh, Pa., has just issued a special publication 
descriptive of starting motors, lighting generators and ig- 
nition units for automobiles, trucks, tractors, airplanes, 
motor boats, and locomotives. This gives a general de- 
scription of the Westinghouse starting motor for engines 
of piston displacement from 200 cubic inches to 1000 cubic 
inches, and of Westinghouse generators of capacities from 
15 to 25 amperes at 6.5 to 13.0 volts. Among the latter are 
included the new cam-regulatcd generators which are 
being used on military and commercial trucks and on farm 
tractors. (Generators thus regulated will give constant 
voltage over a wide range of speed even though the bat- 
tery 1s disconnected from the circuit. The book is pro- 
fusely illustrated with views of the apparatus and its 
various parts and tables giving the necessary data for ap- 
plication are included. Copies will be furnished on appli- 
cation at any Westinghouse office. 


Bacharach Industrial Instrument Company, 422 First 
avenue, Pittsburgh, Pa. has issued Catalog E, describing 
its hydro gas meters, which contains valuable intorima- 
tion tor managers, superintendents and engineers. First 
is given a review of the various methods employed for 
measuring pases, such as impact and Pitot tubes, orihces, 
nozzles, Venturi tubes, ete., cuts being used to illustrate 
these methods. It is pointed out that in cach of these 
devices, the differential pressure is the quantity to be 
measured, and then follows a description of the hydro in- 
strument which measures and records this differential 
pressure accurately. By varying the proportions of the 
instrument, any desired magnification of the differentia 
pressure can be obtained. Applications of the hydro vol- 
ume meter to blast furnaces, by-product coke ovens, gas 
works, producer plants, etc.. are given, as well as meas- 
uring air for mine and building ventilation. The instru- 
ment is also made portable for use of the testing engineer 
and the efhciency expert. 


Patton-MacGuyer Company, Providence, 
incorporated, with H. C. Patton, president, and H. F. 
MacGuver, secretary and treasurer. Messrs. Patten and 
MacGuyer, who formerly were with the D. & W. Fuse 
Manufacturing Company, as electrical engineer and special 
representative respectively, have bought the business of 
the Bliss-Chester Company, of Providence. The Bliss- 
Chester Company has been in existence for 20 years, man- 
ufacturing fuse parts, flashlight trimmings, cable lugs, wire 
terminals, screw shells, and stampings in brass and copper 
of all kinds. Mr. Patton in his position as electrical engi- 
neer of the D. & W. Fuse Company acquired an enviable 
reputation tor his keen insight of the business ard gained 
many friends by his able handling of engineering prob- 
lems. Herman F. MacGuver, or “Mac.” as he is so well 
and widely known, was special representative for D. & W. 
company for many years, and for that company covered 
the entire United States and Canada, and earned the repu- 
tation of being one of the best manufacturers’ representa- 
tives that ever entered the electrical business. Due to his 
diligence and consistency he built up for the D. & W. Fuse 
Company a wondertul business and prestige for D. & W. 
fuses. The best wishes of their friends for success follow 
them in their new venture, which keeps them in the elec- 
trical neld. 
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Men in Service 
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H. M. Byllesby Interests Well Represented—Illinois Univer- 
sity Unfurls Flag—Honor Roll of Western Engineers 


Chinton McKetvey, formerly of the 
engineering department of the Mountain 
States Telephone & Telegraph Com- 
pany, has received a commission as a 
lieutenant, junior grade, in the United 
States Naval Reserves, and has been 
pe to active duty at Washington, 
2. C. 


THE SOCIETY FOR ELECTRICAL DEVELOP- 
MENT, Inc., New York, is displaving a 
service flag with four stars, representing 
that number of members of its staff who 
have entered the United States Army or 
Navy service. Hill Griffith is a captain 
of Cavalry; R. A. Jones is a lieutenant 
in the Signal Corps; J. J. Flynn is in 
the Infantry, and W. W. Avres is a 
first-class yeoman in the United States 
Navy. 

P. W. LITCHFIELD, vice-president and 
factory manager for the Goodyear Tire 
& Rubber Company, Akron, Ohio, has 
heen appointed a member of the War 
Service Committee by the Rubber As- 
sociation of America. The Committee 
represents the rubber industry in its co- 
operative relations with the Govern- 
ment, looking to the carrying out of the 
Government's program, as far as it 
affects the rubber manufacturers of the 
country. 


H. M. ByLLEsBY & Company and af- 
filiated companies list a total of 393 men 
in active service, with 996 subject to 
draft but not yet called. The number of 
employees in active service from various 
companies and locations follow: H. M. 
Byllesby & Company, Chicago, 24; New 
York, 2; Oregon Power Company, Al- 
bany, 1: Corvallis, 3: Eugene, 1; 
Marshfield, 1; Springfield, 1; Oklahoma 
Gas & Electric Company, Drumright, 1; 
FI Reno, 3: Enid, 1: Oklahoma City, 3; 
Western States Gas & Electric Com- 
pany, Eureka. Cal., 15: Richmond, Cal., 
3: Stockton, Cal.. 11: Everett Gas Com- 
nany, Everett, Wash., 4; Union Light, 
Heat & Power Company, Fargo, N. D., 
19; Northern States Power Company, 
Faribault. Minn., &; Mankato, Minn., 
10; Minot, N. D., 10: Sioux Falls, S. D., 
4: St Paul. 10; Stillwater, Minn., 6; 
Fort Smith Licht & Traction Company, 
9; Interstate Licht & Power Company, 
Galena. Ili.. 4: Red River Power Com- 
panvy, Grand Forks, N. D. 2: North- 
western Light & Power Company, 
Pipestone, Minn., 2: Northern Idaho & 
Nfontana Power Comnany, Kalispell, 
Mont. 6: Louisville Gas & Flectric 
Company, Louisville, Ky., 25; Minne- 
anolis General Electric Company, &6; 
Mohile Electric Company, Mohile. Ala., 
2: Minnesota Valley Lirht & Power 
Company, Montevideo. Minn.. 1: Mus- 
kogee Gas & Electric Company, Musko- 
eee, Okla., 1: Ottumwa Railway & Light 
Company, Ottumwa, Towa, 4: Arkansas 
Valley Railway, Light & Power Com- 
pany, Pueblo, Colo.. 30: San Diego Con- 
colidated Gas & Flectric Comnanv. San 
Diego. Cal., 65; Northern Idaho & Mon- 
tana Power Company, Sandpoint, Idaho, 
1; Sapula Electric Company, Sapula, 


ROLL OF HONOR. 


The electrical industry, perhaps 
to a greater extent than any other 
industry, has answered the call 
of the Nation for Alen. As this 
is a war of engineers, naturally 
the technically trained men in the 
electrical industry have been in 
great demand and they have re- 
sponded with splendid patriotism. 


Many of the large utility and 
industrial corporations have as- 
signed men for Government serv- 
ice aside from those who have 
voluntarily entered or been called 
for service. 

THe ELectricAL Review will 


welcome news concerning men 
uho have entered the service or 
who are engaged in any patriotic 
duties. 


Okla. 1: Tacoma Gas Company, Ta- 
coma, Wash. 11. 


University oF ILitnois dedicated 
its service flag, commemorating the 
service of 2.443 members of student and 
faculty, on January 30 in the presence 
of Governor Frank O. Lowden. The 
Hag, made under the direction of Pro- 
fessor F. H. Newell and C. S. Sale, of 
the department of civil engineering, will 
he of the usual design, 30 by 20 feet. In 
the center field will be the numbers 
2,443, surrounded by stars, each star 
representing ten men. The flag will be 
unfurled between two 40-foot poles in 
front of the university library. 


WESTINGHOUSE DEPARTMENT OF PUB- 
Licity, East Pittsburgh, Pa., lists the 
following names and ranks of men from 
its Sales Department, who are in mili- 
tary service: Lieut. C. H. Angell, of 
Pittsburgh, has been transferred to 
Depot Brigade Headquarters, Camp 
Jackson, S. C.; I. B. Middleton, who 
was a sales clerk at Cincinnati, has re- 
ported to the Aviation Ground School 
at the University of Texas: W. R. 
Clements, from the Cincinnati industrial 
department, 1s now Lieutenant Junior 
Grade, U. S. Naval Reserve Training 
School, located at Annapolis, Md.; W. 
C. Looney and R. S. Rigg, both from St. 
Louis supply department, have been 
commissioned Lieutenants, Junior 
Grade, U. S. Naval Reserve, and are 
temporarily stationed at Marine Rar- 
racks, Washington, D. C.; G. S. Gilles- 
pie, from Kansas City supply depart- 
ment, has reported at the Reserve Off- 
cers’ Training Camp, Fort Riley, Kans.; 
Lieut. J. H. Waxman, E. D. R. C., St. 
Louis, its now in France, having been 
transferred from the firing line to head- 
quarters, where he is inspecting electri- 
cal apparatus; J. K. Fairchild. sales 
clerk from San Francisco, is with the 
3d Squadron, First Provisional Regi- 
ment, A. S. S. C. Training Camp, Waco, 
Tex.; W. C. Johnson and F. V. Carle- 


ton, San Francisco, who attended the 
Training Camp at San Francisco, were 
commissioned First Lieutenants and at- 
tached to the 62d Infantry, Presidio, 
San Francisco. 


CHARLES L. FuNNELL, of the editorial 
staff of Electrical Merchandising, on 
December 15 was given an appointment 
in the Naval Aviation Detachment, and 
is now at Cambridge, Mass., taking a 
special course of instruction at the 
Massachusetts Institute of Technology. 
Mr. Funnell is a graduate of Cornell 
University, and while attending that in- 
stitution was a member of the Cornell 
Widow Board, and has since been a fre- 
quent contributor of prose and verse to 
Life, Judge, Vogue, Vanity Fair and 
other magazines, besides writing on 
automobile topics. Strenuous and con- 
tinued efforts were made bv him to get 
into the Army or Navy, and his anxiety 
to get into war work is best reflected 
in a poem recently contributed to Judge, 
and in which he gives a humorous ac- 
count of his experiences with Army 
physicians. 

WESTERN SociETY OF ENGINEERS, with 
headquarters in Chicago, has published 
an honor roll of 91 of its members in 
military and naval service and 14 addi- 
tional members in civilian branches of 
government war service, making a total 
of 105 members engaged in war activi- 
ties, or over 10 per cent of the member- 
snip of the Society. Included in the list 
are two major generals, George W. 
Goethals and William J. Bixby; a brig- 
adier general, George H. Harries; three 
lieutenant colonels, Bion J. Arnold, 
Horace S. Baker and Hiram J. Slifer; 
17 majors, L. Allison, H. M. Byllesby, 
O. P. Chamberlain, H. S. Crocker, M. F. 
Ewen, P. Junkersfeld, T. F. Laist. F. E. 
Lamphere, P. H. Lazenby, E. McCul- 
lough, R. H. Murray, R. I. Randolph, 
W. F. Reichardt, J. T. Richards, E. S. 
Rossiter, J. T. Stewart, G. W. Stickney: 
21 captains; 17 first lieutenants; 4 
second lieutenants; the remainder of the 
military men are either privates or 
officers with rank at present unknown. 
Three of the men are in Naval service, 
15 are already in France or on the way 
there, two are in Canadian service. Of 
the 14 members in government service 
in a civilian capacity, 5 are engaged in 
cantonment construction, 3 are with the 
United States Shipping Board, 2 are 
associated with naval hoards. one each 
with aeronautical and ordnance in- 
spection services of the army, one with 
the Council of National Defense, and 
one with the staff of the Director-Gen- 
eral of Railways. The new president of 
the Western Society of Fngineers, 
Charles B. Burdick, is supervising engi- 
neering of some special army construc- 
tion work in Porto Rico. As an illustra- 
tion of the importance of the engineer 
in the conduct of the war is the fact 
that of the 105 names on the honor roll 
of this Societv, considerably over three- 
quarters of them are men in positions 
of considerable responsibility. 
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A. G. De Clercq Promoted—H. W. Wiswell Company Form- 
ed—A. E. Reinke Returns—F. J. Foley Joins Edison Storage 


Georce Hutt Porter, railroad repre- 
sentative for the Western Electric Com- 
pany, Chicago, was recently elected 
president of the Illinois Athletic Club. 


W. H. Kornseck, who was with the 
Ihinois Electric Company for a num- 
ber of vears, is now connected with the 
sales staff of the Trumbull Electric 
Manufacturing Company, at Chicago. 


J. B. Morton is now superintendent 
of transportation for the Eastern Texas 
Electric Company, Beaumont. Texas. 
He formerly was with the Northern 
Texas Traction of Dallas. 


R. L. Yates, assistant manager of 
Platt Iron Works Company, Dayton, 
Ohio, read an interesting paper on 
Water Pumping bv Electricity at the 
meeting of the Ohio Electric Light As- 
sociation, held in that city January 16. 


Grorce Sriess has been appointed as- 
sistant manager of the Cleveland office 
of the Western Electric Company. Mr. 
Siess became associated with the com- 
pany in 1914 and has been stores man- 
ager of the Cleveland house for the last 
three years. 

S. V. Watton, of the Pacific Gas & 
Electric Companv, San Francisco, has 
left the electrical industry to take up 
farming on a ranch on the Pacific Coast. 
Mr. Walton was a member of the execu- 
tive committee of the Commercial 
Section of the National Electric Light 
Association. 

Witiram S. Scututt, for several vears 
new business manager of the St. Clair 
County Gas & Electric Co. East St. 
Louis. TIl., has severed his connections 
with that comnanv, effective January 15. 
Mr. Schutt will be connected with the 
Lambert Chemical Co.. 2196 Railway 
Exchange Building. St. Louis, a recent- 
ly organized concern. 

E. A. Wricut has been appointed 
manager and contract agent of the 
Great Bend (Kas.) Water & Electric 
Company and the Hoisington Electric & 
Ice Company, succeeding J. R. Murphy. 
resigned. Mr. Wright. who is a loyal 
Jovian, is a graduate electrical engineer 
and was connected with the engineering 
department of the Allis-Chalmers Man- 
ufacturing Company, at Norwood, Ohio, 
for a number of years. 

Eart M. Criark has been appointed 
European auditor of the Western Elec- 
tric Company, succeeding E. Cuthbert 
Platt, Jr., who was killed recently while 
fighting on the French front as an officer 
in the Canadian Expeditionary Force. 
Mr. Clark was first employed by the 
company as a member of the claims de- 
partment in Chicago in August, 1907, 
and about a year later was transferre’l 
to the treasurer's office in New York 
Citv. Later on he worked in the comp- 
troller’s office, and in October, 1911, was 
made auditor-accountant in Antwerp. A 
little less than a vear later he was trans- 
ferred to a similar post in London and 
occupied that position until his recent 
appointment to succced Lieutenant Platt. 


` 


A. G. pE Crerco, who early last fall 


was chosen president of the Common- 


wealth Edison Section of the National 
Flectric Light Association, at the an- 
nual election September 25, and who was 
assistant construction superintendent of 
the Commonwealth Edison organization, 
has been promoted to construction 
superintendent. He succeeds J. H. 
Goehst, deceased. Mr. de Clercq started 
with the company May 6, 1899, soon 
after his return from Cuha with the 
Illinois Volunteers. His first position 
consisted of handling the lamp renewals 
at “Old 139.” Between times he did 
work in the testing laboratory under 
George Eastman. In 1902 he felt the 
need of more education and obtained 
leave of absence from the company to 
enter the Michigan Agricultural College 
at Lansing, Mich. He did electrical odd 
jobs around the college buildings and 
came hack to the testing laboratory dur- 


A. G. de Clercq. 


ing his Christmas vacation to help pay 
expenses. After completing a vear in 
school, illness in the family called him 
back to work and in June, 1903, he en- 
tered the construction department as an 
electrical mechanic’s helper. Later he 
became a full-fledged mechanic. In 1907 
he became job foreman, which position 
he held for three years and then for 
three years was division foreman. Fol- 
lowing this for three years he acted as 
supervisor of the station installation 
division. During the summer of 1916, 
the death of assistant construction sup- 
erintendent John C. Manley left that 
position vacant, to which he was then 
appointed and which he held until his 
present promotion. Since Mr. de 
Clercq’s election as president of the 
Commonwealth Edison Section of the 
National Electric Light Association he 
has introduced ay idea or two that will 
make his administration one long to be 
remembered. 


F. H. RicKEMANN, of the Interstate 
Light & Power Company, Galena, Il., 
has been appointed chairman of the 
County Fuel Administration Committee 
of Jo Daviess County. 

J. P. Hutcueson, formerly with the 
Westinghouse Electric & Manufacturing 
Company, has joined the forces of the 
Electrical Engineering & Manufacturing 
Company, Pittsburgh, Pa. 


H. H. Hoxie is now associated with 
the North Coast Electric Supply Com- 
pany, Seattle, Wash. He resigned the 
position of sales manager of the Elec- 
tric Railway Manufacturers’ Supply 
Company. 

J. L. Stair, chief engineer, National 
X-Rav Reflector Company, Chicago, on 
January IX gave an illustrated talk on 
“Some Principles of Illumination and 
Their Application” before a joint meet- 
ing of the Urbana Section of the Amer- 
ican Institute of Electrical Engineers 
and the Electrical Engineering Society 
of the University of Illinois. 


J. C. Nicuors, who resigned as man- 
ager of the Union Gas & Electric Com- 
pany, Bloomington, Ill., has accepted the 
position of manager of the Bluefield Gas 
& Power Company, Bluefield, W. Va. 
Before his connection with the Bloom- 
ington company he was representative 
for the Elmira (N. Y.) Water & Light 
Company. 

FRANK D. BEarpsLee, formerly sales 
manager for the Union Electric Light 
& Power Company, St. Louis. Mo., has 
joined the official staff of the Mercantile 
Trust Company, of St. Louis. He still 
retains the position of assistant secre- 
tary with the Union Electric Light & 
Power Company. He is a former Con- 
vressman and an active worker in the 
Jovian Order. 


A. S. WITMER is now commercial 
manager of the Louisville Gas & Electric 
Company, of Louisville, Ky. He was 
promoted from the position of power 
salesman and in his new capacity suc- 
ceeds Robert Montgomery. He has 
been with the company since 1913, and 
was formerly in the employ of the 
Louisville Lighting Company. He ts a 
graduate of Syracuse University, elec- 
trical engineering class of ’95. 


H. W. WIswe Lt, recently manager of 
the apparatus department of the Brown 
& Hall Supply Company, St. Louis, Mo., 
and formerly with the St. Louis sales 
office of the Westinghouse Electric & 
Manufacturing Company for about 10 
vears. has engaged in business under the 
name of H. W. Wiswell Company. as 
manufacturers’ sales specialist, handling 
motors, generators, transformers, 
meters, electrical equipment and sup- 
plies. Mr. Wiswell started with the 
General Electric Company at Lynn, 
Mass.. and later went to Schenectady, 
N. Y. He afterwards designed the 
original Packard and Peerless “Core 
Type” transformers at Warren, Ohio, 
going to St. Louis in 1903. 


February 2, 1918. 


Harry F. Burt ter, has been elected 
manager of the Lehighton Electric 
Light Company, Lehighton, Pa. He was 
formerly associated with the Consoli- 
dated Telephone Company. 


Puitie S. Dopp has been appointed 
president of J. D. Barnhill, Inc., New 
York City, succeeding J. D. Barnhill 
who resigned. Other officers of the firm 
are Clayton DuBosque, vice-president 
and treasurer, and William A. Andrews, 
secretary and art director. Mr. Dodd, 
who served as vice-president during the 
past vear, has long been identified in the 
advertising business. He was for a 
number of years manager of the ELEC- 
TRIC REVIEW, resigning in 1909. 


J. D. A. Cross, sales manager of the 
Edison Electric Appliance Company, 
Inc., has moved to the new location of 
the company and is the first executive 
of the new company outside of the 
Hughes organization to take up his per- 
manent location in the offices of the 
Hughes plant at 5660 West Taylor 
street, Chicago. Mr. Cross was former- 
ly manager of the heating device sales 
for the General Electric Company at 
Pittsheld, Mass., and will have charge 
of that division of the Edison Electric 
Appliance Company. 

Frank J. Forey, formerly manager 
of the mining department of the West- 
inghouse Electric & Manufacturing 
Company, January 1 became connected 
with the Edison Storage Battery Com- 
pany, Orange, N. J., as manager of the 
mining and traction department, with 
headquarters at the main office in Or- 
ange. During the two years Mr. Foley 
was connected with the New York city 
service department of the Westinzhouse 
Electric & Manufacturing Company he 
helped install the original multiple unit 
control on the Brooklyn Rapid Transit 
system, helped install the switchboards 
and turbines in the Kent avenue power 
station of the Brooklyn Rapid Transit, 
and the turbo-generator unit at the 
Waterside Station of the Consolidated 
Gas Company, New York. He then te- 
came connected with the East Pittsburgh 
plant of the Westinghouse Electric & 
Manufacturing Company, and after at- 
tending their engineering sales school 
for a year, was associated with their in- 
dustrial sales department, going into the 
mining section in 1910, in which posi- 
tion he had occasion to handle electrical 
equipment for mines, including storage 
- hattery and trolley locomotives. In 1915 
Mr. Foley was promoted to manager of 
the mining section. 

Mr. Foley’s resignation from the 
Westinghouse Electric & Manufacturing 
Company to accept the position of man- 
ager of the mining and traction depart- 
ment of the Edison Storage Battery 
Company will be hailed by his friends 
with sincere pleasure and his extensive 
acquaintance in this field will insure’ him 
considerable support in his new connec- 
tion. The unique position the Edison 
Storage Battery holds in the mine loco- 
motive and mine lamp services will give 
Mr. Foley a splendid opportunity to use 
his excellent training and experience for 
this work. 

Cart M. Kattwasser, who is general 
manager of the Harrisburg Light & 
Power Company, Harrisburg, Pa.. was 
born in New York City in 1883 and 
when eight years old was sent to Ger- 
many to attend schools there. On his 
return he entered Stevens Institute of 
Technology and completed his education 
as a mechanical engineer. He then en- 
tered the utility field, working for the 
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Connecticut Railway & Light Company. 
He began with the latter company as a 
cadet engineer in South Norwalk, Conn., 


where he gained experience in the va-- 


rious departments—electric railway, gas, 
operating, accounting and commercial. 
When the Connecticut system was ac- 
quired by the New Haven Railroad he 
went to Morristown, but returned to 
South Norwalk shortly thereafter, 
where for three years he ran that divi- 
sional plant—electric, gas and street 
railway. In January, 1910, he left that 
position to join the Harrisburg Light & 
Power Company, then the Susquehanna 
Railway, Light & Power Company, as 
commercial representative in the New 
York office. From there he went to 
Colorado, but was then called to be gen- 
eral manager at the Lockport plant of 
the Harrisburg company. Four years 
later he was transferred to Harrisburg 
as general manager. He is active in the 
Rotary Club and Chamber of Commerce 
in Harrisburg. 


C. M. Scorr, formerly Cleveland 
representative of the Detroit Fuse & 
Manufacturing Company, is now with 
the Western Electric Company, and will 
continue to make Cleveland, Ohio, his 
headquarters. 

A. E. REINKE of the Western Electric 
Company, New York, N. Y., has recent- 
ly returned to this country from Russia 
where he made an extended investiga- 
tion of affairs in that country. In an 
article appearing in the current number 


A. E. Reinke. 


of the Western Electric News, Mr. 
Reinke recounts his experiences and 
dwells at some length to personal ob- 
servations on the recent Russian revolu- 


tion. 


GeorceE A. Mitts has been appointed 
electrical engineer of the Winnipeg 
Electric Railway Company, of Winni- 
peg, Canada, and subsidiary companies. 
After graduating from the Iowa State 
College in 1909 he entered the engineer- 
ing field. The following 14 months 
were spent with the Allis-Chalmers 
Manufacturing Company at its Bullock 
Works, as an electrical apprentice. In 
1910 he attended the University of 
Pennsylvania, remaining a year in the 
instructing staff. He then went to the 
Waterloo, Cedar Falls & Northern 
Railway Company as electrical engi- 
neer, being in charge of designing and 
construction of the Cedar Rapids’ ex- 


tension and was active in rebuilding the 


power station and other lines of the 
company during the construction period 
of that road. 
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C. P. CoLeman was elected president 
of the Worthington Pump & Machinery 
Company, New York City, at a recent 
meeting of the board of directors. 


J. C. MaANcHEsTER „has been made 
district sales manager for the Economy 
Fuse & Manufacturing Company at 
San Francisco, Cal. He formerly was 
connected with the Interstate Electric 
Novelty Company in San Francisco. 


Netson P. HarL has been appointed 
district sales manager for the Chicago 
territory of the Van Dorn & Dutton 
Company, gear specialist, with its head- 
quarters at Cleveland, Ohio. Mr. Hall’s 
offices are at 14 East Jackson Boulevard. 


THomas W. COoNNETTE, superinten- 
dent of city lines of the International 
Railway, Buffalo, N. Y., and son of 
President E. G. Connette of that com- 
panvy, has become a member of the 
Ordnance Reserve Corps, with rank of 
first lieutenant. 


J. B. Stewart, Jr., has been promoted 
from assistant to the general manager, 
to assistant general manager of the 
Mahoning & Shenango Railway & Light 
Company, Youngstown, Ohio. He has 
been with the company for a number of 
vears, having filled various responsible 
positions. 


WILLIAM F. BELLMER, who was con- 
nected with the Eastern Wisconsin 
Railway & Light Company at Fond du 
Lac, Wis., and its successors, the East- 
ern Wisconsin Electric Company, for 18 
years, has become assistant genera! 
manager of the Evanston Railway Com- 
pany, Evanston, III. 


GeorceE A. SCHNEIDER, of the San 
Francisco office of the Western Elec- 
tric Company, has been appointed man- 
ager of the Buffalo branch of that con- 
cern, succeeding J. W. Tabb. Mr. 
Schneider entered the employ of the 
company in 1905 and since that time has 
confined his activities to the sales de- 
partment. 


H. B. Sewatzt has been appointed 
manager of the Whatcom County di- 
vision of the Puget Sound Traction, 
Light & Power Company, Bellingham, 
Wash., to succeed Leslie R. Coffin. Mr. 
Sewall was for some time connected 
with the Stone & Webster interests in 
the Central West and in the South and 
Southwest. 

M. H. AyLeswortH has been ap- 
pointed assistant to the vice-president 
of the Utah Light & Power Company, 
Salt Lake City, Utah. He is an attorney 
and goes to Salt Lake City from Den- 
ver where he was a member of the 
Colorado Public Utilities Commission. 
The appointment of Mr. Aylesworth to 
this ; Postion became effective Febru- 
ary 1. 


OBITUARY. 


B. Frank Hires, formerly general 
manager of the Bridgeton & Millville 
Traction Company and the Bridgeton 
Electric Company, Bridgeton, N. J., died 
January 18, aged 59 years. 

Mitton G. Potts, Harrisburg, Pa., 
formerly treasurer and general manager 
of the Lykens Valley Traction Com- 
pany, Williamstown, died January 18, at 
his home, 1520 North Second street, 
aged 73 years. 

FrenericK A. Driver, Newark, N. J., 
one of the founders of the Driver- 
Harris Company, Harrison, N. J., man- 
ufacturer of wire, died on January 22, 
at the home of his daughter, Mrs. Ar- 
lington Bensel, 289 South Burnett street, 
East Orange, aged 82 years. 
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Weekly Record of Construction A ctivities—Conventions 


EASTERN STATES. 


ASHLANI. ME. — Ashland Electric 
Company has incorporated with a capital 
stock of $50,000 to operate a plant for the 
generation and distribution of electricity, 
ete Tneorporators: U. C. Moores, G. H. 
Moores and W. L. Waldron. 


GREENFIELD, MASS. — The Turner 
Falls Power & Electrice Company has 
commenced the erection of an electric 
power station at Chicopee. F. T. Ley & 
Company, 499 Main street, Springtield, 
has the contract for construction. 


NORWICH, CONN.—At a special meet- 
ing the voters authorized an appropria- 
tion of $200,000 to install a new 3000-kilo- 
watt turbine and 2500 horsepower boilers 
in the municipal electric plant. 


WATERBURY, CONN.—The Connecti- 
cut Light & .Power Company, 111 West 
Main street, has commenced the con- 
struction of a two-story addition, about 
20 by 57 feet, to its power house. The 
structure will cost $25,000, Tracy Broth- 
ers Company, 52 Benedict street, Water- 
bury. is the contractor, 


BATAVIA, N. Y.—The Hessco Elec- 
trical Manufacturing Company, Toronto, 
Ont., has perfected arrangements with 
the Batavia Switchboard Company for the 
manufacture of its products for the 
American trade. 


BROOKLYN, N. ¥.—The United States 
Government has awarded contracts for 
the erection of its proposed power plant. 


about 5S x 107 feet, at the local naval 
hospital, 

BUFFALO, NXN. Y.—The City Council 
has contracted with the Buffalo Cas 


Company for supplying service for the 
hghting of streets and publie buildings. 


MIDDLEPORT, N. Y.—The Middleport 
Gas & Electric Company has filed notice 
of an increase in its capital from $30,000 
to $40,060 to provide tor expansion. 


NIAGARA FALLS, N. Y.—The Oldbury 
Electrice Chemical Company, Buffalo Ave- 
nite, has had plans prepared for the con- 
struction of a new one-story reinforced 
concrete power house addition to its 
plant, about 353x 65 feet. to cost $15,000. 
Contract has been awarded to G. W. 
Moyer & Son, 655 Tenth Street, Nia- 
vara Falls. 


NEW YORK, N. ¥.—The J. F. & M. B. 
Construction Company is planning «for 
the erection of a power house at 1562 
Odell street, Bronx. 


NEW YORK, N. Y.—The New York 
Edison Company, 150 East Fifteenth 
Strect, has awarded a contract for the 
erection of its proposed transformer sta- 
tien at Park Avenue near One Hundred 
and Eighty-ninth Street, to cost $15,000. 
The Louis Weber Building Company, 171 
Madison Avenue, New York, is the con- 
tracter. 


NEW YORK, N. Y.—The New York 
Mutual Gas Light Company, 130 East 


Fifteenth Street, has had plans prepared 
for the construction of an addition to 
its plant at 735 East Twelfth Street. The 
structure wiil be one-story, about 40x40 
feet. r 


NEW YORK. N. Y.—Contract has been 


awarded by the city to the James P. 
Pilkington Company, Ninety-sixth Street 


and First Avenue, for the construction 
of a pumping station in Thompson 
Street. 


NEW YORK. N. Y.—The United Gas 
& Electric Engineering Corporation, 61 
Dreadway, has filed notice with the Pub- 
lic Service Commission of an inerease 
in its capital from $100,000 to $1,000,000 
for expansion. 


ROCHESTER. N. Y.--N. C. Kingsbury, 
vice-president of the American Telephone 
& Telegraph Company, has announced 
plans for the consolidation of the Bell, 


Federal and Independent telephone sys- 
tems in Western New York, AS SON its 
the approval of the Public Service Com- 
hiission has been piven, a new corporation 
will pe formed to take over and operate 
the Separated properties, 


ALPENE, N. 
Telesrapn 


J.—The Marconi Wireless 
Company of America, New 
York, mas awarded a contract to the 
John W. Ferguson Company, 152? Market 
Street, Paterson, for the construction of 
a local manutacturing plant, one-story, 
about 145 x 230 Teet. 


BAYONNE. N. J.—The New York Tele- 
phone Company has taken out a building 
permit for the construction of a one- 
story briek cable house on First Streel, 
near Lord Avenue. 


CAMDEN, N. J.—The New York Ship- 
builaang Company has awarded a contract 
to the ttolbrook Cabot Rolins Companys, 
Camden, tor the construction of a power 
house, about 4S x 96 feet, at its plant at 
Broadway and Fairview Street. 


DOVER, N. J.—The New Jersey Power 
& igni Company has secured a contract 
Irom the International High Speed Stee 
Company, for turnishing atl current for 
power, lighting, and the electrice turnaces 


of the company. A contract has been 
submitted to the sorough Council of 
Wharton for furnishing service for the 


operation of its 
system tor a 
former 
ary 1. 


FRANKLIN, N. J.— Borough Council is 
consideripg the immediate installation of 
an electric fire-alarm system, 


LAMBERTVILLE, N. J.—The New 
Jersey Northern Gas Company has served 
notice on its local consumers that the 
“readiness-to-serve’’ charge of twenty- 
five cents will be made each month. and 
that all gas up to 10,000 cubic feet each 
month will be charged for at $1.60 per 
1000, with a five-cent rebate for prompt 
payment, making $1.55 net. Consump- 
tion in excess of 10,000 cubic feet will be 
charged for at $1.10 gross, or $1.00 net. 
No change is made in the industrial rate. 


NEWARK, N. J.—The Public Service 
Corporation of New Jersey has made 
announcement that effective January 24, 
all contracts for power will be cancelled, 
but that the company will take care or 
their customers as far as Government re- 
quirements will allow. 


NEWARK, N. J.—The Board of Free- 
holders is considering extensive improve- 
ments in the heating system of the 
County Hospital, Overbrook, at a cost of 
approximately $75,000. Contract for elec- 
trie and power wiring at the institution 


electric. street-lHghting 
period of five years, the 
contract hg@ing expired Janu- 


has heen awarded to the Beaver Engi- 
neering Company, 59 Mechanic Street, 


Newark, at a price of $14,174. 


SKILLMAN, N, J.—The Philadelphia & 
Reading Railway, Philadelphia, Pa., has 
awarded a contract for the erection of 
its proposed local power house and signal 
tower to cost $40,000. <A. L. Carhart, 
Philadelphia, is the contractor. 


SOUTH ORANGE, N. J.—The Town- 
ship Committee has approved an appro- 
priation of $7500 for electric street light- 
ing, in its annual budget for 1918, 


SUCCASUNNA, N. J.—The New Jersey 
Power & Light Company has commenced 
the stringing of wires from Kenvil to 
Succasunna for a new electric street- 
lighting system. 

VINELAND, N. J.—The Bell Telephone 
Company is planning for extensive im- 
prevements in its local plant. 

WEST ORANGE, N. J.—The Town 
Council has approved an appropriation 
of $26,000 to he used for street lighting 
purposes, as requisitioned for in the an- 
nual budget for 1915. 

WILDWOOD, N. J.—Due to the short- 
age of coal, the West Jersey Electric 


Company has been compelled to withdraw 
WS uou y Cars, amean run trom Anglesea 
te Wirdwood Crest, a distance of about 
five miles. The company has also cut 
off its power between the hours of twelve 
oo noon, and tou? o'clock of each 
dav. 


CONNELLSVILLE, PA. —West Penn 
Power Company nas filed petitions asking 
permission for approval ot tranchises and 
contracts with the boroughs ot Bentley- 
ville, Carmichaels, Clarkspurg, Jefferson, 
North Irwin and Rices Landing, covering 
the erection of electric lighting systems 
and electrie lighting contracts. 


BENNINGTON. PA.—The Pennsylvania 
Railroad Company, Broad Street Station, 
Phinadelphia, nas awarded a contract for 
the construction of a two-story local sig- 
nal tower, about 15x 25 feet, to P. W. 
Finn & Son, Altoona. 


BRISTOL, PA.—The East Pennsylvania 
Gas & Electric Company, operating at 
Bristol, Morrisville and Yardley, has an- 
nounced an increase of twenty per cent 
on all bills, to be known as a ‘‘war sur- 
charge,” tor a period of one year and as 
long thereafter as the war lasts. 


HARRISBURG, PA.—City Commission 
is planning for improvements in its elec- 
tric Hre-alarm system, and the installa- 
tion of an electric pump and motor at 
the city pumping station. 


NEW BLOOM FIELD, PA.—The New 
Bloomfield Hosiery Mills are planning tor 
the comnlete electrification of their plant. 
to replace the steam motive power here- 
tofure used. 


NORRISTOWN JUNCTION, PA.—Work 
has been commenced by the Philadelphia 
& Reading Railway, on the construction 
of its proposed two-story signal tower 
and battery house. Contract has been 
awarded to Beaumont & Bader, 12 South 
Tennessee Avenue, Atlantic City, N. J. 


PHILADELPHIA, PA.—The Colver 
Electric Company has issued stock to the 
amount of $25,000 for extensions, im- 
provements, ete. 


PHILADELPHIA, PA. — The Tioga 
Steel & Iron Company, Fifty-second and 
Gray's Ferry Avenue, has awarded a con- 
tract for the construction of an addition 
to its power house to cost $8000. Crowell, 
Lundorff & Little Company, Philadelphia, 
is the contractor, 


READING, PA.—The Metropolitan 
Edison Company has filed notice with the 
Public Service Commission of the issu- 
ance of bonds for $97,500 to provide for 
improvements, ete. 


SCRANTON, PA.—Notice has been filed 
with the Public Service Commission by 
the DuBois Electrice Company of an in- 
crease in its capital stock of $49.000. te 
provide for improvements, ete. 

WILLIAMSTOWN, PA.—The Iykens 
Valey Light & Power Company has filed 
notice with the Public Service Commis- 
sion of the withdrawal of its wholesale 
power schedule and discounts for prompt 
pay®Ment. 


BALTIMORE, MD.—The Consolidated 
Gas, Mlectric Light & Power Company. 
Lexington Street Building, has awarded 
a contract to the Cowan Building Com- 
pany, 106 West Madison Avenue, Balti- 
more, for the construction of its pro- 
posed electric light distributing station 
to cost $100,000. 

WASHINGTON, D. ©.—Potomac Elec- 
tric Power Company has been given au- 
thority by the Publie Utilities Commis- 
sion to issue $1,592.000 in bonds, of which 
$1.337.525 will be used for improvements. 

BEECH BOTTOM (R. F. D. WELLS- 
BURG), W. VA.—The electric substation. 
which controls electric power for the 
Beech Bottom Miner Company burned. 
It is reported that it will be replaced at 
once. 

SOUTHERN 
Patrick is 


PINES, N. C.—John T. 
considering the construetion 


February 2, 1918. 


of a hydroelectric power plant to gener- 
ate electricity for heat, light and power 
purposes. 


CHARLESTON, S. C.—Seabvard Air 
Line Railway considering construction of 
new hydroelectric plant on Withlacouchee 
River, Valdosta, Ga. 


DALLAS, GA.—Application has been 
made for the incorporation of Dallas 
Utility Company to own and operate 


plants for generating electricity by water 
or steam power to be used for the pur- 
pose of lighting towns or cities, supply- 
ing motive power to railroads or street 
car lines, ete. The concern is capitalized 
at $45,000 with the privilege of increasing 
it to not exceeding $100,000, The incorpo- 
rators are R. D. Leonard, J. W. Hay and 
J. F. Welch. 


NORTH CENTRAL STATES. 


COLUMBUS, OHIO.—The Columbus 
Electric Light Plant will install a new 
turbine and electric equipment at a cost 
of $25,000. Address Herman Gamper, 
engineer, City Hall, Columbus, Ohio. 


CANTON, ILL.—Canton Gas & Electrie 
Companv nas petitioned the State Utili- 
ties Commission for authority for the 
construction of high-tension lines. Ad- 
dress William H. Parlin, 209 East Chest- 
nut street. 

HOMER, ILL.—Homer Electric Light 
& Power Company was recently incorpo- 
rated by J. M. Capel and his associates. 


ROCHELLE, ILL.—The proposed in- 
crease in lighting rates of the Rochelle 
Light Company has been suspended until 
May 10, 1918. 

WOODLAWN, ILL.—Southern Illinois 
Light & Power Company has applied for 
a certificate of convenience and necessity 
from the Illinois Public Utilities Commis- 
ee operate a light, heat and power 
plant. 


MARQUETTE, MICH.—Engineer T. W. 
Orbison, of Appleton, Wis., has com- 
pleted plans for electric power house 
additions. The estimated cost of con- 
struction fs $180,000. 


MARQUETTE, MICH.—Provision has 
been made by the City Commission for the 
employment of an engineer to prepare 
plane and estimates tor the construction 
of an addition to the water power plant 
on Dead River. It is hoped that this ad- 


dition, which will involve the expendi- 
ture of approximateiy $75,000, will in- 
crease the power by a third. Charles 
Retallic, superintendent of light and 
power, 

BLOOMER, WIS.—A special election 
wil be held January 29th to vote 


Whether the village should operate elec- 
tric light and power plant. Address E. 
R. Parker, clerk. 

DE SOTO, WIS.—The erection of an 
electric light plant is contemplated. En- 
Eineer not selected. Address D. Adams, 
village clerk. 


_ MILWAUKEE, WIS.—The Milwaukee 
Electric Railway & Light Company will 
extend its lines a distance of five miles. 
Address S. B. Way, general manager, 
Milwaukee, Wis. 

HIBBING, MINN.—New transmission 
Ine is contemplated by the water and 
light department. 


DES MOINES, IOWA.—Extensions to 
and rehabilitation of present lines of the 
Des Moines City Railwav Company 
planned for this year, amounting to $300,- 
900, will be submitted to the City Council. 


EDDYVILLE, IOWA.—An election will 
soon be held to vote on a bond issue of 
$10.000 for improvements to municipal 
electric lightine plant. The system will 
be changed from direct to alternating 
current. Address A, Lieberman, man- 
ager. 

GRUNDY CENTER, TOWA.—Grundy 
Center Electric Company is building 
about five miles of electric transmission 
lines to supply electricity to the farming 


district. Address J. B. Calderwood, man- 
ager. 
HAWARDEN, 1A.—The electric light. 


plant was recently damaged by a loose 
fivwheel to the extent of $4000. 


MADRID, TOWA.—Plans. which will in- 
clude a new or remodeled office building, a 
new switch board of the common battery 
type and extensive improvements on the 
wire plant. have been made by the Peo- 
ples Telephone Co. The improvements 
contemplated will involve a considerable 
expenditure of money but will enable the 
company to render far more satisfactory 
service to patrons than is mow possible. 
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DATES AHEAD. 


Iilingis Electrical Contractors’ As- 
sociation. Semi-annual convention, 
Chicago, February 22-23, 11s.) Secre- 
tary-Treasurer, L. Bo Van Nuys, 238 
South Jefferson Avenue, Peoria, IH. 


Association. 
1918, 
West, 


Vermont Electrical 
Annual meeting Februarv, 
Secretary-Treasurer, C. H. 
Rutland, Vt. 


National 
Inspectors. 
York, 
urer, 
Mass, 


Agssoclation of Electrical 
Annual convention, New 
March, 1918. Secretary-Treas- 
Wiliam ÅL. Smith, Concord, 


Association. 
Annual meeting, Pfister Hotel, Mil- 
waukee, March 27-28, 1918. Sec- 
retary, George Allison, 1419 First Na- 


Wisconsin Electrical 


tional Bank Building, Milwaukee, Wis. 
Tri-State Water & Light 


Associa- 
tion. Annual meeting. Charlotte, N. 
C., April, 1918. Secretary-Treasurer, 
W. F. Steiglitz, Columbia, S. C. 


National Electrical Credit Associa- 
tion. Annual meeting, June 1, 1°18. 
Secretary, Frederic P. Vose. 1350 Mar- 
quette Building, Chicago, Il. 


Texas State Association of Electri- 
cal Contractors. Annual meeting, Gal- 
veston, Tex., June 15, 1918. Secretary, 
H. S. Ashley, Fort Worth, Tex. 


Northwest Electric Light & Power 
Association; affiliated with N. E. L. A. 
Annual meeting September 11, 1918. 
Secretary, George L. Myers. Pacitie 
LONS & Light Company, Portland, 
re. 


MARSHALLTOWN, IOWA.—City will 
probably install new equipment in mu- 
nicipal electric lighting plant, consisting 
of generator and engine. These to be of 
uniform type, 150 kilowatts. The city 
Se also extend overhead transmission 
ne. 


STOUX CITY, IA.—A pumping plant is 
to be built here. J. M. Lewis, superin- 
tendent Public Property. 


KANSAS CITY, MO.—The Bell Tele- 
phone Company has awarded a contract 
to the Swenson Construction Company, 
Kansas City, for the erection of a new 
exchange and office building, about 200x 
250 feet, to be of reinforced concrete and 
steel construction. The estimated cost 
of the building, including equipment is 
$1.500,000. 


MARCELINE, MO.—H. A. Spradling, 
superintendent of light and water, has 
acquired the Bucklin light plant, closing 
the deal for its purchase with Dr. H. V. 
Jones, Extensive improvements are un- 
der wav at the plant. Rothville is among 
the towns around Marceline lately asking 
to be supplied with current from the 
plant. 


ROCKPORT, MO.—Clifton & Hamer 
sold the Rock Port Light and Power Co. 
plant to W. F. Marshall, Tarkio, Mo. 
Mr. Clifton then bought back a half in- 
tercst. 


ST. JOSEPH, MO.—City contemplates 
improvements to electric lighting plant, 
costing $31,000, to provide power for orna- 
mental lighting system. 


SPRINGFIELD, MO.—Improvements of 
the plant of the Springfield Ice & Refrig- 
erator Company at a cost of between 
$15,000 and $20,000 were authorized re- 
cently at the annual mecting of the 
stockholders at the office of the company. 
New machinery will be installed and ad- 
ditional equipment will be purchased for 
the plant. Officers of the company were 
elected as follows: Aueust A. Busch, St. 
Louis, president: George E. Wells, St. 
Louis, vice-president; and Edward Hard- 
ing, Sprinefield, secretary, treasurer and 
manager, The report of officers of the 
company showed that the past year had 
been a very successful one. 


COLBY, KANS.—The city council re- 
cently voted bonds of 310,000 additional to 
the $56.500 already voted to clear the 
city of the $37,000 indebtedness now 
against it and to use the remainder for 
electrical improvement. 

COLLYER, KANS.—The city is plan- 
ning an electric light plant. Address Dr. 
LaCerte, editor of the Collyer Advance. 

DODGE CITY. KAN.—The election 
February 5th will decide whether or not 
the Midland Water, Light and Ice Co. 


will get the contract for furnishing the 
city’s electricity. 

GARFIELD, KANS.—“Vhe city has veted 
to buy its electricity from A. L. Moe, 
who owns the electric light plant at Kins- 
ley, Kans. Work on the transmission line 
Wilt begin at once. 

ELUGOTON, KRANS.—The city is plan- 
ning to get its electric current from the 
Liberal Light & Power Co, at Liberal, 
Kans. 

LEON, KANS — Engineers W. B. koi- 
lins & Company, 209 Railway Exchange 
Building, Kansas City, Mo., are preparing 
plans for a $15.000 municipal lighting 
plant. 

MARION, KANS. — H. A. Jones has 
cpened an electrice shop here. 

BANCROFT, NEB.—An electric 
system is to be installed. 

MURRAY, NEB.—The town of Murray, 
cight miles south of Plattsmouth, is plan- 
ning to have an electric light plant. 

OMAHA, NEB.—The Council will in- 
stall ornamental lighting on Leavenworth 
street. Address Watson Townsend, city 
engineer. 


SOUTH CENTRAL STATES. 


JACKSON, KY.—Jackson Light & Ice 
Company will rebuild burned power plant. 

LOUISVILLE, KY.—The Rural Light & 
Power Company, capitalized at $6000 With 
a debt limit of $15,000, has been incorpo- 
rated here by R. M., and A. H. Thompson 
and W. R. Ketterjohn, authorized to 
build. install and buy small lighting and 
power plants throughout the State. 


CLINTON, TENN. — Clinton Power 
Company has incorporated to operate a 
local plant. The new concern ig capi- 
talized at $20,000 and has ag its incorpo- 
rators J. W. Hill, R. A. Moser and H. D. 
Hicks. 


NASHVILLE. TENN.—The Tennessee 
Power Company is said to be consider- 
ing the construction of additional hydro- 
electric plants and extensions in its trans- 
mission systems to furnish service for 
the operation of the new explosive plant 
now being erected by the Government at 
Hadley’s Bend, near Nashville. 


FORT SMITH, ARK.—The Fort Smith 
Light & Traction Company has been 
awarded a contract by the clty for fur- 
nishing service, for the operation of the 
“white way” lighting system on Garri- 
son Avenue, for a period of ten years, 

WALDRON, ARK. — Tne telephone 
svstem here was wrecked by the recent 
storms. 


BLANCHARD, OKLA.—The city is 
planning the installation of an electric 
light plant. 


BRISTOW, OKLA.—At a recent meet- 
ing of the city council it was decided to 
submit to the voters of the city the prop- 
osition of taking over the electric light 
lant and making it a municipal concern. 
The bond issue will call for $36,000, 

CHANDLER, OKLA. — The Chandler 
Electric -oompany is considering the erec- 
tion of a new power house to provide for 
increased capacity. 

DOVER, OKLA.—Dover contemplates > 
installing an electric light plant. 

HOOKER, OKLA.—The city is plan- 
ning for a bond issue of $22,000 to pro- 
vide for the reconstruction of its elec- 
tric-lighting plant recently destroyed by 
fire. 

MIAMI, OKLA.—Miami commissioners 
are to at once take up preliminary meas- 


light 


ures for early inauguration of work on 
municipal betterments made possible 
thru a recent bond issue of $200,000, 


Propositions upon which the bonds were 
authorized by electors comprised provis- 
ions for expenditure of $45,000 to extend 
the lighting system of the city, 

TULSA, OKLA.—Arrangements for 
topping the Southwestern Bell Telephone 
Company's building at the corner of 
Fourth and Boston with another story are 
under way. Bids have been advertised 
for, the work to cost $75,000. 


AMARILLO, TEN.—An election will be 


tric light plant bonds. 


AUSTIN, TEX.—J. E. Farnsworth, of 
Dallas, vice president of the Southwest- 
ern Telegraph and Telephone Company, 
states that work on the company's new 
building at Congress and Tenth street 
will go forward at once. 

BEAUMONT, TEN.—Bids for the new 
Southwestern Telegraph and Telephone 
building to be erected at Main and Lib- 
erty streets were opened January 14. 
The architects are Sanguinet, Staats and 
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Gottlieb, Houston. The building will 
ro about $90,000 and will be three stories 
igh. 
BRYAN, TEX.— Extensive improve- 
ments in the electric lighting system will 
be made here shortly. 


BURNET, TEX.—The Southwestern 
Graphite Mining Company is considering 
the reconstruction of its power house re- 
cently destroyed by fire. 


McALLEN, TEX.—The Rio Grande 
Public Service Corporation is considering 
improvements in its plant to cost about 
$40,000. 

DALLAS, TEX.—Immediate construc- 
tion of the transmission line from Nor- 
wood to the Dallas Power and Light 
Company’s properties, the proposed Oak 
Cliff substation, feeder lines from the 
substation, and a high power transmis- 
sion line to Love Field will be begun at 
once. Half the cost of the transmission 
line to the Norwood station will be sus- 
tained by the Texas Power and Light 
Company and the other half by the Dal- 
las company. 


GALVESTON, TEX.-—$300,000 has been 
voted part of which is to be used for im- 
provements in the electric lighting sys- 
‘tem. 

GALVESTON, TEX.—Additional 
lights have been ordered purchased. 


JEFFERSON, TEX.—The city is plan- 
ning some improvements in the electric 
lighting system. 


MARFA, TEX.—Marfa Electric & Ice 
Company contemplates enlarging electric 
light and power plant. 


McALLEN, TEX.—Rio Grande’ Public 
Service Sopra on will install addi- 
ticnal machinery and equipment in its 
electric light and power plant to cost 
$40,000. 

SAN ANGELO, TEX.—The San Angelo 
Jee & Power Company will make im- 
rovements on its plant within the next 
ew months which will involve the ex- 
penditure of about $10,000, 


SEMINOLE, OKLA.—At a recent elec- 
tion bonds amounting to $5000 were voted 
for the installation of an electric light 
plant. 


UVALDE, TEX.—Plans have been 
made by the Uvalde Electric & Ice Com- 
pany to install additional machinery in 
ite plant to provide Lets for operating 
irrigation pumps and the machinery of 
industrial plants. 


WESTERN STATES. 


SWEETGRASS, MONT. — The Toole 
County Telephone Company has filed 
articles of incorporation, through Ken- 
neth G. Luke and others, capital stock 
$50,000. A line is to be constructed be- 
tween Shelby and this place. 


KINGMAN. ARIZ.—Profitable operation 
of scores of mines in northwestern Ari- 
zona is due directly to the service of the 
Desert Power & Water Company, of 
Kingman, a concern that now has an 
investment of $750,000 with lines extend- 
ing to Oatman, Chloride, and other pro- 
ducing districts. Improvements made 
during the past year cost $200.000, includ- 
ing an added 3000 horsepower Allis- 
Chalmers turbine with corresponding boil- 
er additions. At an expense of £90,000 
a line is to be built to Hackberry and 
another line will extend to Cyclopie camp, 
30 miles north of Chloride. 


SALT LAKE CITY, UTAH.—For the 
purpose of developing electrical energy, 
which will augment the power already 
supplied to Salt Lake, Joseph Lippman 
and Henry Strauss have applied to the 
State engineer, George F. McGonagle, for 
permission to use water from the west 
and north forks of the Duchesne River, 
near Stockton, in Duchesne County. The 
plans of the applicants contemplate the 
development of approximately 12,000 
horsepower by means of water turbines. 
The electrical energy will be transmitted 
to Salt Lake by means of a high tension 
transmission line. A concrete dam of 
considerable size is also proposed as a 
diversion feature. 


CHEHALIS, WASH.—O. E. Anderson, 
Portland, Oregon, is asking a franchise 
from the city to conduct electric Hght 
and power business. If eranted he will 
enter into competition with the North 
Coast Power Comnany, which hag exten- 
sive interests in that city and section. 

SEATTLE. WASH.—Mavor H. C. GMN, 
in presenting his annual message recom- 
mended construction of an additional 
stcam nower plant that would serve the 
industrial district south of Yesler Way. 


SEATTLE, WASH.—Construction of a 


flood 
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steam power piant on the water front 
having sufticient capacity to supply 12,500 
kilowatts of electricity and at the same 
time steam sufticient to heat the build- 
ings in the district between Madison and 
Main streets and Third avenue and El- 
liott Bay is being considered and in a 
report to the mayor, Superintendent of 
Lighting J. D. Ross, estimates that such 
a plant would cost $600,000 and that it 
could be completed by the coming winter 
if delivery of machinery should be au- 
thorized within six or eight months, 


SEATTLE, WASH.—Puget Sound Trac- 
tion, Light & Power Company has com- 
pleted its plans for erection of the super- 
structure of its coal pulverizing plant on 
Western avenue. Building is to be three 
stories, 60x 150 feet, of reinforced con- 
crete and will cost about $75,000. It will 
be erected by day labor under supervision 
of engineering department. 

SEATTLE, WASH. — Seattle has been 
glianted a permit to develop the Skagit 
river power site in the national rc- 
serve. The utility bonds in the suim 
of $5,000,000 provided for some time 
ago will be used for this purpose. 
Bids for the construction of this plant 
will be received by the Board of Public 
Works up to March Ist, 1918. The formal 
permit is to be issued to the city to de- 
velop the lower Skagit river site when 
the city shall have accepted bids for 
the construction work or has signitied the 
intention of doing the work itself in the 
event of failure to receive reasonable 
bids. The city is also given priority right 
in the remainder of the river, this tem- 
porary permit to be in force up to May 
15 by which time the city is to place in 
the hands of the federal authorities its 
plans for the ultimate development of the 
greater and upper site. According to 
present intentions 25,000 kilowatts will 
be developed by this first unit or the 
equivalent of some 33,000 horsepower. AS 
before announced a high-power line is to 
be constructed to the city and a sub- 
station erected within the city. The en- 
tire development will be undertaken on 
the basis of further additions to be con- 
structed as the need arises. The first 
unit will include a station on the Skagit 
river. <A flume or tunnel will be con- 
structed to this and the station so erect- 
ed that additions can be made without 
interference. The granting of the po 
mit is conditional upon the way in which 
the plan of the city is viewed by the 
department. It is estimated that two 
vears will be required to complete the 
first development work. 


SHELTON, WASH. — Goldsborough 
Telephone Company has applied to the 
county for a 25-year franchise for oper- 
ating In certain sections of the county. 


TACOMA, WASH.—On account of the 
increased demand for electricity, city of- 
ficials are planning for an additional 
storage system for the municipal power 
plant at La Grande. Plans are being 
made that will increase the capacity by 
17,500 horsepower. Construction of 
flumes, dams and gates will be started 
as soon as the site for the storage site 
is decided upon. 


BARTON TOWNSHIP, ONT. CAN- 
ADA.—The township is considering the 
purchase of electrical equipment to cost 
about $55,000. 


BRUSSELS, ONT., CANADA.—Town 
Council is considering the installation 
of a new electric lighting plant in the 
near future. 


GALT, ONT., CANADA.—A by-law has 
been passed by the ratepayers appropri- 
ating $45,000 to pay for extension to 
municipal hydroelectric system. 


PARKHILL, ONT., CANADA.—Town 
is planning erection of hydroelectric sta- 
tion to cost $12,000. 


EUGENE, ORE.—The water board con- 
templates extensive power additions at 
the power plant at Walterville. It has 
been determined that it is possible by 
constructing a wing dam on the Mc- 
Kenzie river to develop 5000 theoretical 
or 3600 actual horsepower for the use of 
the plant. Engineer advises that a gate 
be placed in the forebay to accommodate 
a second penstock later to supply a third 
unit to the plant. 


GATES, ORE.—Santiam Co-operative 
Telephone Company has filed articles. of 
Incorporation and will serve this place 
and Mill City. 


PORTLAND, ORE.—The Northwestern 
Electric Company, Pittock Block, has 
awarded a contract to C. C. Moore & 
Company, San Francisco, for the con- 
struction of a power plant to cost 
$2,000,000. 
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LOS ANGELES, CAL.—City ts plan- 


. ning for the completion of the municipal 


power plant No. in San Francisquita 
Canyon to develop about 25,000 horse- 
power, to cost $750,000. 


SANGER, CAL.—It is reported that 
San Joaquin Light & Power Company is 
making plans for the construction of 
three power plants, to cost several mil- 
lion dollars. 


PROPOSALS 


ae 


RESERVOIR.—The waterworks depart- 
ment of Kansas City, Kan., is planning 
a reservoir. Sealed roposals will be 
received by Howard ayne, city clerk, 
until 10 a. m., February 5. 


CAPSTANS.—Bids will be received un- 
til 11 a. m., February 11, by the Bureau 
of Yards & Docks, Navy Department, for 
furnishing and delivering electrically- 
driven capstans at Norfolk and Philadel- 
Cro. ayy. yards at an estimated cost of 

„000. 


CONDUIT AND LIGHTING SYSTEM. 
—Supervising Architect, Treasury De- 
partment, Washington, D. C., will receive 
bids until 3 p. m., February 14 for the 
installation of a conduit and lighting 
aam in the U. S. postoffice at Elmira, 


INCANDESCENT LAMPS.—Proposals 
will be received by the Board of Public 
Works, Seattle, Wash., up to 10a. m., 
February 1, for supplying the city light- 
ing department with approximately 500,- 
000 incandescent lamps for the ensuing 
year, in accordance with specifications 
of the board, lamps to be delivered in 
ftandard packages f. o. b, city ware- 
house, Ninth avenue South and Lander 
street. The sum of $3000 is required. 


ELECTRICAL EQUIPMENT. —Bureau 
of Supplies and Accounts, Navy Depart- 
ment, Washington, D. C., will receive 
bids on the following equipment for de- 
livery at Brooklyn, N. Y.: Miscellaneous 
leaded and armored tInterior-communica- 
tion cable, schedule 1671; 630,000 feet of 
incandescent lamp cord, schedule 1670: 
miscellaneous 12-inch desk and bracket 
fans, schedule 1669; 11,500 feet rubber- 
insulated lead-covered wire, schedule 
1670; miscellaneous single-conductor rub- 
ber-covered duplex wire, schedule 1670; 
145,000 feet single-conductor plain wire, 
schedule 1671; 120,000 feet rubber-insul- 
ated telephone wire, schedule 1670; 130,000 
feet twin-conductor wire, schedule 1670. 


HYDROELECTRIC POWER PLANT.— 
Board of Public Works, Seattle, Wash., 
has issued revised specifications for the 
construction of a hydroelectric plan’ and 
transmission lines, to become an exten- 
sion of the municipal electric light and 
power system of Seattle. Bids for the 
proposed work are invited and will be 
received until 10 a. m., March 1, 1918. 
Separate proposals are asked on power 
plant and transmission lines; the plant is 
to he built on a site within the limits 
of the Federal domain, the rights thereto 
to be obtained by the city. A bond issue 
of $5,000,000 has been authorized. By 
reason of the great demand for power in 
Seattle and vicinity, the contractors are 
expected to guarantee time of comple- 
tion, and no extensions of time for re- 
ceiving bids can be granted. Under the 
stress of existing demands, the time of 
delivery is to be the essence of the con- 
tract. Revised snecifications can be ob- 
tained by application to J. D. Ross, super- 
pn en dent of lighting, City Hall, Seattle, 

ash. . 


CENTRIFUGAL PUMPS AND MO- 
TORS.—Sealed proposals in duplicate, one 
copy addressed to J. H. McLain, secre- 
tary Board of Public Affairs, Texarkana, 
Ark., and the other to W. J. De Fee, city 
secretary, Texarkana, Tex.. will be re- 
ceived at offices of each in city hall of 
their respective cities until noon Febru- 
ary 6 for four centrifugal pumps and four 
motors with switches and starters. Each 
proposal must state the full amount for 
which the machinery will be furnished 
and must be accompanied by a certified 
check upon a Texarkana bank for the 
sum of $750. one payable to the City of 
Texarkana, Ark.. and one navyable to Citv 
of Texarkana, Tex. All bids must be on 
forms furnished by the consulting enei- 
neer, and shall he in accordance with 
plans and specifications on file with the 
citv secretary. Address Ti, T. Peden, con- 
sulting engineer, Houston, Tex. 
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Public Utility Bonds Active. 


Glenn Griswold, the Chicago financial 
writer (now with the Chicago Tribune) 
recently said in the Chicago Examiner: 

“Public utility bonds are developing a 
better tone and there is renewed inquiry 
for seasoned issues. All new utility issues 
have been sold easily and well placed. 
Prices are holding steady. Until recently 


there was heavy liquidation because of the 


fear on the part of investors that the 
financing necessary to refund maturing 
obligations and provide for necessary ex- 
tensions might be hampered by the gov- 
ernment supervision of new capital is- 
sues. The contrary is proving true. There 
is no record of Secretary McAdoo pees 
to sanction a single utility issue propose 
since the supervision began. In contrast, 
a number of industrial flotations have 
been abandoned because of the lack of 
government sanction. The government 
takes the position that utilities are es- 
sential to the industrial welfare of the 
country. Gas and electric properties are 
potent factors in the conservation of 
labor and fuel. Another reason for re- 
turning confidence in utility bonds is the 
fact that for the first time in the history 
of state regulation state commissions are 
almost unfailing in granting increases in 
rates where income is insufficient to pro- 
vide for extensions and a fair return on 
the investment. During the past year 
state commissions allowed 401 applica- 
tions for rate and fare increases out of 
462 applications and a part of the re- 
mainder are still pending. This betokens 
a new attitude on the part of commis- 
sions and a new relationship between the 
people and their utilities. resent condi- 
tions assure any fairly managed utility 
adequate earning power.” 

C. B. Evans, in the Philadelphia Ledger, 


ys: 

“The continuance of high cost has been 
recognized in many instances already by 
municipalities in allowing lighting and 
transportation companies to increase their 
rates. This is a hopeful sign, for the 
worst handicap to the public utility com- 
panies has been the fixity of the selling 
price and the tendency of cost to in- 
crease. It is only a matter of fair re- 
ciprocation for cities to permit increased 
rates inasmuch as the best-managed 
electrical companies have from time to 
time involuntarily reduced their selling 
prices. Yet it was only a few months 
ago that most persons considered such 
action by municipalities as among the 
hopeless things of life. We appear to be 
coming in this country to a better under- 
standing between city and corporation.” 


Utilities Soliciting Government Aid 
on Rate Increases. 
A recent issue of the Financial World 


ys: 

“Within the last week a committee 
of representative public utility men has 
been in Washington conferring with vari- 
ous high government officials on the 
question of increased rates for service 
furnished by utility corporations, * * '® 

“It is understood that the Government 
officials were fully convinced of the ne- 
cesasity for an advance in the rates for 
utility service and the committee closed 
the conference greatly gratified over the 
spirit in which their representations were 
received. Detailed cost sheets of utility 
service are to be furnished to the Govern- 
ment officials and it is understood that 
they will assist in making known to the 
various state rate-regulating bodies the 
necessity for higher rates for certain 
classes of utility service. 

“With the Government co-operating 
with the utility companies in securing 
higher rates it is practically certain that 
the utilities will be able to make a much 
stronger presentation of their case before 
the state commission. At many points 
the output of munitions and other essen- 
tial war supplies is absolutely dependent 
upon electric power and artificial gas 
plants and to secure full and efficient 
operation of these plants compensatory 
rates must be established for the utilities 
to ensure proper maintenance and to 

provide for extensions.” 


Our Credit Resources. 


The Guaranty Trust Company of New 
York City, in advance matter for its 
February number of The Guaranty News, 
sums up a number of financial questions, 
which are reviewed by Charles H. Sabin, 
president of the company. Regarding 
credit resources he says: 

“On January 4, 1918, the twelve Federal 
Reserve Banks, after providing for the 
minimum reserve of 40 per cent in gold 
against federal reserve notes outstanding, 
had a reserve of 85 per cent against net 
deposits. This reserve was made up 
principally of gold, as is indicated by the 
fact that out of the total reserve hold- 
ings of the twelve banks, which was 
$1.733.000,000, only $45,000,000 consisted 
of legal tender notes, silver, etc. 

“The Federal Reserve Banks are re- 
quired to keep a minimum reserve of 35 
per cent, in lawful money against net 
deposits. On the basis of excess reserves 
over 35 per cent against net deposits, 
and on the assumption that all of this 
reserve was to be used in the extension 
of credit in the form of deposits, the 
twelve banks would be able to extend 
approximately $2,000,000,000 of credit to 
member hanks. 


TWENTY BILLION DoLLAR EXPANSION. 


“This $2,000,000,000 of credit extended 
by the Federal Reserve Bank to member 
banks could in turn be considered by the 
member banks as reserve held in the Fed- 
eral Reserve Banks. On the basis of this 
reserve, it would be possible for the mem- 
ber banks to in turn extend credit of 
approximately $20,000,000,000. 

“But even after the extension of credit 
to this degree, the actual specie holding 
of the Federal Reserve Banks would con- 
sist of 40 per cent against notes and of 
35 per cent against deposits, which would 
leave the Federal Reserve System in a 
far more favorable position than that of 
the Rank of England to-day. 

“The latest statement of the Bank of 
England showed that its Banking De- 
artment had a reserve equal to approx- 
mately 19 per cent. This consisted of 
gold and silver coin and bank notes put 
out by the Issue Department of the 
Bank of England, which department has 
power to issue bank notes secured by 
approximately £18,000,000 Government 
and other securities. All notes issued 
above that amount must be backed up 
by 100 per cent gold. 

“Combining the reserves of the Issue 
Department and the Banking Depart- 
ment, it is seen that the total reserve 
of approximately 24 per cent of specie 
was held by the Rank of England against 
total deposits and total notes issued, 


Tue TASK oF BUSINESS. 


“In the development of our heretofore 
latent productive capacity, which creates 
new credit resources, lies one of our 
strongest sinews of war, for it is on the 
continuance of our industries and their 
elasticity that the state itself depends 
for existence. The part business is play- 
ing in the winning of this war is incal- 
culavle and it must be cheered to the 
task. 

“We should not overlook the fact that 
this country is so well able to bear the 
tremendous financial burden of the war 
because of its sound, vigorous business 
conditions. Our present taxation pro- 
gram is estimated to furnish money for 
as large a percentage of war expendi- 
tures as is that of Great Britain. And 
England and the United States, we should 
remember, are taxing industry and wealth 
more heavily than are any other coun- 
tries in the world. But if America re- 
mains busy and prosperous the financial 
burden will not be an overwhelming one. 
It is certain that the great resources of 
our country are ample to meet the needs 
of this crisis. 

“This is no time to be stampeded into 
false judgment or rash act. Calmliy and 
cheerfully we should adjust our minds 
and our affairs to meet the problems of 
the hour in the certainty that sanitv and 
justice will survive when ‘the froth and 
fury’ of the moment are spent.” 


Public Utility and Industrial Financ- 
ing Corporation Being Organized. 


The federal reserve board has suggest- 
ed in its annual report early considera- 
tion by Congress ot the problem of cor- 
porate financing. According to New 
York bankers, tne plan contemplated by 
the board, but not stated in its report, 
is the establishment of a federal corpo- 
ration, capitalized at approximately 
$500,000,000, and organized along the lines 
of the government-owned kmergency 
Fleet Corporation, which would supply 
funds to public utility and industrial 
corporations that would ordinarily do 
their financing in the open market. 

This arrangement, it is believed, would 
relieve the banks of the burden of financ- 
ing and, at the same time, make it un- 
necessary for the companies to press their 
securities into the hands of investors, 
who, in the absence of new corporate 
issues, would be in better position to 
make more liberal investments in Lib- 
erty Loan bonds. 

An intimation that some such proposal 
was having the attention of the authori- 
ties in Washington was had in dispatches 
two weeks ago in which legislative plans 
were outlined for the licensing by the 
treasury of all new security issues. 

According to the bankers, the organi- 
zation of the $500,000,000 corporation has 
the tentative approval of the federal rea 
serve board and the bill providing for its 
establishment is about completed, only 
a few minor details having to be decided. 
It is understood the proposed corporation 
would lend money to public utility and 
other companies provided an investiga- 
tion showed the money was needed for 
essential necessities and provided the 
credit standing of the concern was satis- 
factory. It is believed that loans made 
to corporations would be secured by the 
deposit of collateral and that all applica- 
tions would be more carefully scrutinized. 
Although nothing offictal on the subject 
has been made public, the supposition is 
that loans would he made at a uniform 
rate to all borrowers. 

As the government {fs to own all the 
stock of the corporation, it will have 
to supply the funds, and the understand- 
ing is that the proposed bill will pro- 
vide for an appropriation to be made 
out of the general funds or out of the 
proceeds of the Liberty Loan bond sales. 

The expectation is that the proposed 
corporation will work with the members 
ef the suggested security licensing board, 
and that, in some cases where it does not 
appear advisable for the corporation to 
finance an applicant, it may be granted 
permission to arrange for its financial 
needs In the onen market. It is not in- 
tended that all new financing shall be 
handled by the corporation, but presum- 
ably the corporation, in co-operation with 
the Hceensing board, will have control 
over all new issues. 


Stability in Copper Conditions. 

With the production of copper keeping 
well up to volume of demand, both for 
war material and domestic uses, and 
with the price fixed at 2314 cents until 
June 1, the buying is confined mostly to 
actual needs, with no tendency to lay in 
heavy supplies. Most deliveries being 
made are to carry out contracts. The 
small consumers are peing abundantly 
supplied at the jobbers’ price of 24.671% 
cents per peund. It is probable that the 
costs of mining, smelting and refining, 
in the copper industry, may have reached 
the maximum, and as a result of the ad- 
justment to existing conditions those op- 
erations may he expected to continue at 
or above normal capacity during the 
vear. A nrtabilizatlion of the industry 
has been accomplished bv government 
control of the nrice and distribution. 


Copper Exports. 

The following table shows the export3 
of copper from the United States by 
months since January, 1914, in tons of 
2240 pounds. 

1917. 1916. 1915. 1914. 
Jan. .....%51.322 23,663 26,193 36,018 
Feb. ..... 32,265 20,648 16,583 34,634 


MAr: 24504 *51,218 26.321 30,148 46,504 
April 49 056 21,654 18,738 35,079 
May aa $49,245 16,062 PANSY 32,070 
June ..... 941,177 39,999 16,976 goa, 152 
July reaseans #24363 35,066 17,708 $4,145 
NUP. ceria 42,735 32,160 17,551 12.509 
Sept 2y,9N2 29,403 14.327 Ly dae 
OCU... a Hea 39,115 33,224 24.057 23,914 
NOV 38,638 2,4 23,168 24,004 
Tec ..... 26,486 42,426 22,106 
Total ....448.596 327,310 276,344 360,229 

Exporte to Canada included, 

Dividends. 

Cedar Rapids Manufacturing & Power 
Company has declared a quarterly divi- 
dend or ™% per cent. payable February 


lo to stock of record January 38l. 


Montreal Light. Heat & Power 
pany has decitared a quarterly dividend 
of 2 per cent, payable February 15 to 
stock of record January 31. 


Com- 


Commonwealth Power Railway & Light 
Company declared a dividend of 1% per 
cent on the preferred stock to stocknold- 


ELECTRICAL REVIEW 


and $54,832,133 on September 30, 1915. 
The balance sheet as of September 30, 
1917, shows cash amounting to $4,927,666; 
Netes pavable, $15,000,000; accounts pav- 
able, 38.949, 2601, and total assets and lia- 


biLties of $197,466,450, 


COLUMBIA GAS & ELECTRIC COM- 
PANY. 

For the first time in its history the 

gross carnings of the Columbia Gas & 

Klectrie Company passed the $10,000,000 


mark for a vear. The gross for 1917 was 
nearly $11,000,000, which was an increase 
of 19.9 per cent over 1916. The surplus 
is nearly $3,000,000, The statement for 


the twelve months ended December 31 
follows: 

Increase. 
Gross earnings ...... $10,861,840 $1,803,588 
Operating: expenses 5,639,760 1,015,991 
Net op. earnings ... 5,222,073 TS7T,580 
Tot. netand other ine. 7,170,687 1,908,600 
Sur. after tixed chgs. 2,954,485 1,777,000 


UNITED LIGHT & RAILWAYS COM- 


PANY. 


Vol. 72—No. 5. 
VIRGINIA RAILWAY & POWER COM- 
PANY. 
1917. 1916. 

December gross ...$ 638,058 $ 526,315 

NO ieee sue aos 293,369 PTS THO 

Total ineome ...... 301,093 255,904 
Surplus after tax 

& charges ....... 145,264 131.197 

Six months’ gross. 3,584,329 2,977,681 

Net 2c eat Ne a EEA 1,646,668 1,516,926 

Total income ...... 1,703,129 1,567,822 
Surplus after tax 

& charges ....... 764,418 671,207 


WISCONSIN-MINNESOTA LIGHT & 
POWER COMPANY. 


1917. 1916. 
Twelve months’ 

Pross® = ...... ....$ 1,712,220 $ 1.304.460 
Net after taxes .... $96,480 698,130 
Surplus after ; 

charges ......... 597,6IS ‘aa’ 


*Yeur ending Dec. 31, 1917. 


GEORGIA LIGHT, POWER & RAIL- 


WAYS COMPANY. 
ers of record January 28, 1915, payable Warnings of subsidiaries of United Light 1917. 1916. 
in scrip, dated February 1, 1918, due n & Railways Company, for 12 months end- 1917 ZrOSS .......0. $1,078,297 $ 950,555 
or before February 1, 1924, with interest ed November 30, 1917, compares as Net after charges. 553,918 487,361 
at the rate of 6 per cent. Directors de- tollows: Surplus after 
cided to omit declaration of dividend on 1917. 1916. Charges .....cceee 156,671 90,464 
the common stock for the present. Twelve months’ *Approximated on the basis of actual 
, se eee SREOSS: oen na a Oe og $ 7,525,430 $ 6,817,449 earnings for 11 months to November 30 
Middle West Utirities Company has de- Net after taxes .... 2,754,555 2,660,123 and one month (December) estimated. 
clared a quarterly dividend of $1.50 a Surplus after comparison being made with year prev- 
share on preferred stock, payable March Charges ......... 1,274,729 1,257,606 ious. 
1 to stock of record February 15. Holding Company: nae 
$ i PrE Twelve months’ SOUTHERN CALIFORNIA EDISON 
Greene Cananea Copper Company has ETOSS “bad aces ates 1,259,985 1,239,144 COMPANY. 
declared a quarterly dividend of $2 a Total gross ........ 2 O46, NON 1,894,084 1917 1916 
share, payable February 25 to stock of Net after taxes .... 1,876,777 1,707,454 Noy. gross $ Guy .699 bere 
record February 8. Surplus after Net after tax ..... 375 701 411 640 
S charges eocena 1,187,409 1,131,448 Surplus after a : ; 
American Railways Company declared Balance after pre- i charges 159.890 221 551 
regular quarterly dividend of 1% per ferred dividends 582,468 536,617: Other income z. 23 N16 m 
ent on the preferred stock, payable Total income AA EET 183 705 291 55] 
February 15. MISSISSIPPI RIVER POWER COM- Twelve months i pice 
Saree PANY. - 74 og 
~ ; ; anae e ETOSS koa Parotis 8,116,067 8,374,261 
Petia ary uar & Eleetrir company has For the twelve months to November Net after tax ...... 5,144,975 5,034,707 
clared its regular quarterly dividend : anv EN eh ghee ae , ' 
of one per cent, payable February 15 to 30 gross, $1,972,420; Increase $251,448; net Surplus after 
Stock Be echoed January 31 after taxes, $1,603,172: increase, $231,685; charges esses . 2,758,931 2,732,687 
: ° Surplus. after charges, $247,726; increase, Other income ..... 165,319 a aide 
American Utilities Company has de- $154,922. Total income ...... 2,924,249 2,732,657 


clared a quarterly dividend of 13% per 
cent on preferred stock. payable February 
11 to stock of record January 31. 


a G a ee 


WEEKLY COMPARISONS OF CLOSING- BID PRICES OF SECURITIES CF LEAD- 


A ia an r YES 
Southern California Edison Company ING ELECTRICAL COMPANIES. 
has declared a quarterly dividend of 1% Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 
per cent on common stock, payable Feb- f l 
ruary 15 to stock of record January 31. , , Div. rate. Bid. Bid. 
ee Public Utilities— Per cent. Jan. ?2. Jan. 29. 
Cumberland County Power & Light Adirondack Electric Power of Glens Falls, common......... aoe, oh 15 15 
Company has declared the regular quar- Adirondack Electric Power of Glens Falls, preferred........ oe 6 70 Tlie 
terly dividend of 14% per cent on the pre- American Gas & Electric of New York, common........... 10 +extra 88 86 
ca eas ahaa February 1 to stock American Gas & Electric of New York, preferred............ Biase 6 39 391 
of recor anuary : American Light & Traction of New York, comimon......... Set. «ee 205 200 
i American Light & Traction of New York, preferred........ beets 6 86 SQ 
Philadelphia Company declared the American Power & Light of New York, common........... ave 4 45 45 
regular semi-annual dividend of 2% per American Power & Light of New York, preferred.......... acs 6 70 70 
able ie n ae Paia Bh sa see American Publie Utilities of Grand Rapids, common......... Petia “a2 23 2: 
AVE Mare stock OF recor eb- American Public Utilities of Grand Rapids, preferred........ donee 6 56 56 
ruary 9. American Telephone & Telegraph of New York ...........- i. “vaed 103%, «104%» 
‘ eee ; ; American Water Works & Elec. of New York, common...... Sees we 454 4%, 
The United Power & Transportation American Water Works & Elec. of New York, particip...... wis 7 914 9 
Company declared a dividend of $1.32 a American Water Works & Elec. of New York, first preferred... . 60l% 59 
a Pe nee 30 to stock of Appalachian Power of Bluefield, comMON..........000. cece ees bikin oii 214 2 
; y do. Appalachian Power of Bluefield, preferred... 0.0.0.0. cc cece ee oe 7 20 20 
EENI , Cities Service of New York, COMMON.. ..sssesssesesesssserono +extra 211 =10 
a A A oe ee ae Cities Service of New York, preferred... 0.6.5 ..s0 cece eee ees “ae 6 72 72 
in Gacy (ail 2 per cent. ex: In stock Vommonwealth Edison of oa E ee es ar 8 103 
loth. pavable Pebrúart is. to stock of Comm. Power, Railway & Light of Jac son, COMMON, seses aae 4 311% 312% 
9 pay ie ; Comm. Power, Railway & Light of Jackson, preferred...... ree 6 64 63 
record January 31. Federal Light & Traction of New York, common,............ ee ee 5 5 
E ings Federal a & en oL N York, preferred............ oa te F 24 
arn È Illinois Northern Utilities of Dixon ......sssssessesesessssss onn Th 
GEORGIA LIGHT & POWER COMPANY Ae a a a a FORMON ae E we DERE we oe an an 
; ; Middle es ‘tilities of Chicago, preferred.....sssssesssssss cee Ht 
ane CMe? eee Poin nen cent Northern States Power of Chicago, COMMON,......+...... ee ex.div.7 60 60 
over 1916 and net earnings 13.8 per cent: Northern States Power of Chicago, preferred E E es cot E EE ex.div.7 87 g 
net income, 25.3 per cent: balance 73.2 Pacific Gas & Electric of San Francisco, COMMOn........... ae 5 3314 34 
per cent. The gross earnings were $1,- Pacific Gas & Electric of San Francisco, preferred............. 6 RI N2 Le 
078.297, as against $950,855 in 1918: net Public Service of Nortaern Hlinois, Chicago, common....... Eee 7 iol, fo}, 
earnings, $553,918, compared with $487,- Public Service of Northern Illinois, Chicago, preferred...... TE 6 Be 
261: net income, $332,576. compared with Republic Railway & Light of Youngstown, common........- «es 4 21% 22 
$265,054: the balance, $156,671, compared aes a ue Pa ee Leas Pa ee ee ee 6 ae ee 
with $90,464. Standard Cas Slectric o ICAO, COMMON...... eee eee eee T i 
i ase. Standard Gas & Filectric of Chicago, preferred. ............. : 6 2114 22 
Gross earnings ....$10,861,840 Panes Tennessee Railway, Light & Power of Chattanooga, common.. os 214 232 
Operating expenses 5,639,767 1,015,991 Tennessee Railway. Light & Power of Chattanooga, preferred... 6 10 10 
Net operating €x- United Lisht & Railways of Grand Rapids, common......... nam 4 27 2i 
PENSES  ......e eee 5,222 073 787,580 oa nae & kerna of Grand Rapids, preferred........... 6 a Ta 
0 and other Vestern Power of San Francisco, common........... 000 e eee Š da “3 
a beh $ ete rae 7,170,687 1,908,600 Western Power of San Francisco, preferred... ...... 0.0.0 eee B 6 42 45 i 
Surplus after fixed Western Union Telegraph of New York ....assssnassesoses one extra 90% 9012 
CHArTES essees 2,934,485 1,777, 00€ Industrials— 
= Eleetrie Storage of Philadelphia, common ..sesssssssersseoe : 4 49 49 
GENERAL ELECTRIC COMPANY. Ceneral Electric of Schenectady co... cc cc ccc cece eee ence eee ooo 8 13014 132 
The profit and loss account as of Sep- National Carbon of Cleveland, COMMON..........6 +e eee ence ees ‘ 8 56 ly HHS 
tember 30, 1917. shows total sales billed National Carbon of Cleveland, preferred. ............ 0c ee eee wee ch 130% T3048, 
amounted to $143,968.419, and a surplus Westinghouse Electric & Mfg. of Pittsburgh, common....... extra 4074 40%, 
of $20,671,380, as compared with a sur- Westinghouse Electric & Mfg. of Pittsburgh, preferred...... pra 7 55 Nd 


plus on December 31, 1916, of $34,160,763. *Last sale. 
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Alternating-Current Turbogenerators Supplying the Three- 
Phase System. 


Engine-Driven Direct-Current Generators for Street-Rallway 
System, Exciter Sets and Motor-Generator. 


The Central Station at Calgary 


Municipal Electric Plant of Enterprising Western Canadian 
City—Hydroelectric and Steam-Generated Power Supplied 
to Street Railway and to Light and Power Customers 


By JAMES F. McCALL, 


Superintendent and Chtef Engineer. 


ALGARY is the largest city in the province of 
( Alberta and one of the most enterprising and 
rapidly growing communities in the great ex- 
panse of western Canada. In 1901 its population was 
4400, in IQII it was 43,700, whereas in 1916 it was 
estimated as over 80,000. Although the war has 
checked the development of the city, it has not been 
affected nearly as much by this international disturb- 
ance as most other Canadian cities. One reason for 
this is that quite a few important industries are rep- 
resented in the city, including large shops of the Cana- 
dian Pacific Railway, lumber, flour and other food- 
product mills, packing plants, soap works, cement 
mills, etc. 

Power is available in Calgary at quite low cost, 
which accounts largely for its rapid industrial growth. 
Hydroelectric power is secured from the Bow River 
plant of the Calgary Power Company, Limited, about 
50 miles west of the city. Steam power is also devel- 
oped in the city, both natural gas and coal being avail- 
able in large quantities from nearby. In 1905 the first 
municipal electric light and power plant was built and 
in thé following years added to from time to time, 
until 1911, when the first part of the city’s new steam 
plant was built at a favorable point on the river. 


The Calgary Power Company completed its hydro- 
electric plant soon after and entered into a contract to 
furnish the city with part of its power supply. The 
present contract calls for furnishing 5000 horsepower. 
This power is generated at 12,000 volts and stepped 
up to 55,000 volts for transmission from the water- 
power plant to the company’s terminal station at East 
Calgary, where it is again stepped down to 12,000 volts 
and sent to the city’s stations. Besides the up-to-date 
steam-electric station, the city has four substations in 
various parts of the city from which the power is 
locally distributed. All energy supply is three phase, 
6o cycles, both that derived from the hydroelectric 
supply referred to and that generated in the steam 
plant, except that direct current at 550 volts is also 
supplied to the municipal street-railway system. 


GENERAL FEATURES OF THE City’s CENTRAL STATION. 


The municipal steam plant is known as “Central 
Station.” It is operated more or less as a standby 
station throughout the year, especially during the long 
and cold winter experienced here when low water at 
the water-power plant coincides with the peak load on 
the city’s distribution system. The station is kept in 
readiness to pick up the full load in any emergency 
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Switchboard in the Calgary Municipal Electric Light and Power Station. 


at any time and during winter days carries a large 
part of the entire load. 

A well built brick and steel building houses the 
station, which has the engine and boiler rooms parallel, 
they being separated by a two-foot brick wall. The 
engine room is 260 by 50 feet and the boiler room 260 
by 83 feet. 


FUEL-HANDLING EQUIPMENT AND BOILERS. 


Coal is unloaded from the cars into a 40-ton hop- 
per outside the boiler room. From this hopper it is 
conveyed by a tray conveyor to the main bucket con- 
veyor which dumps the coal into steel bunkers over- 
head. This same bucket conveyor carries away the 
ashes from the basement below the boilers and dis- 
charges them outside the building. The coal and ash- 
handling apparatus was manufactured by the C. W. 
Hunt Company, and erected by Phillips, Lang & 
Company, Chicago, which firm also furnished and 
erected all the steel in the power-house building. 

Steam is furnished by 20 Babcock & Wilcox water- 
tube boilers of several sizes, the heating surfaces of 
which range from 2823 to 6000 square feet. The 
boilers are arranged in two rows on either side of a 
central firing aisle. Each boiler 1s equipped with a 
Babcock & Wilcox chain-grate mechanical stoker. 
During the summer part of the boilers are arranged 
for burning’ natural gas, for which the demand is not 
so great throughout the city as during the winter 
season. There are two relatively short steel stacks, 
one for each row of boilers, and induced draft is fur- 
nished by the Canadian Buffalo Forge Company’s 
draft fans, part of which are steam-driven and part 
motor-driven. 
ing pressure of the boilers is 160 pounds, 


TURBINE AND ENGINE-DRIVEN GENERATING SETS. 


The generating equipment is of two types: for 
the general light and power supply it is composed of 
steam-turbine-driven, three-phase, 2300-volt genera- 
tors; for the street railway it is composed of engine- 
driven, 550-volt, direct-current generators. The al- 
ternating-current machines are at one end of the en- 
gine room and the direct-current machines at the other 
end. 

Three alternating-current generating sets are pro- 
vided, as follows: One 5250-kilowatt and one 1800- 


No economizers are used. The work- 


kilowatt turbogenerator supplied by Allis-Chalmers, 
Limited, each operating at speed of 1800 revolutions 
per minute, and each equipped with a Wheeler con- 
denser and auxiliaries, including a Mullan air pump; 
one 2500-kilowatt steam turbine supplied by Bellis & 
Morcom, Limited, direct-connected to a generator 
supplied by the firm of Vickers, Limited, both of Eng- 
land. Each of these three sets is rated at 80 per cent 
power-factor. For these alternators there are pro- 
vided three exciter units, as follows: One 100-kilo- 
watt Westinghouse generator direct-connected to a 
150-horsepower Robb engine; one 50-kilowatt Allis- 
Chalmers-Bullock generator direct-connected to a 75- 
horsepower Robb engine; one 100-kilowatt motor- 
driven exciter generator. The excitation voltage is 
120. 

There are two direct-current railway generating 
sets, each consisting of a 1000-horsepower three-cyl- 
inder vertical engine built by the Robb Engineering 
Company, Limited; one of these is connected to a 600- 
kilowatt, Dick-Kerr generator, and the other to an 
Allis-Chalmers-Bullock generator. At this station 
there is also for the railway system a 1000-kilowatt 
motor-generator set, consisting of a three-phase syn- 
chronous motor and a 550-volt direct-current gener- 
ator; this set was supplied by Dick, Kerr & Company, 
Limited, of England. 


ELECTRICAL FEATURES. 


At a substation about 11⁄4 miles west of Central 
Station are two 1000-kilowatt synchronous motor-gen- 
erator sets similar to the one just referred to, but of 
the self-starting type and supplied by the Swedish 
General Electric Company. At the substation at 
Ogden, about 4 miles east of Central Station, there are 
two synchronous motor-generator sets, one of 500 and 
one of 300 kilowatts. 

This combination of synchronous sets has been 
found to give a very good distribution of the power 
for the street-railway lines. The prime reason for 
employing synchronous motors for motor-generator 
sets 1s for power-factor correction, as the city’s con- 
tract with the Calgary Power Company calls for the 
maintenance of a 90-per-cent power-factor on the sys- 
tem. é 

The switchboard is mounted on a concrete and 
steel gallery at one side of the engine room. This gal- 
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lery is 70 by 12 feet in dimensions and is supported by 
iron columns. The switchboard consists of 25 panels, 
all the instruments on which were supplied by the 
Canadian Westinghouse Company, Limited. All high- 
tension switches are of the remote-control oil type 
with a rupturing capacity of 45,000 volts; they were 
furnished by the Canadjan General Electric Company, 
Limited: 20 of them were located on a section of the 
main floor of the station. The bus structures are in a 
fireproof compartment in the basement immediately 
below the remote-control switches. Main and auxil- 
iary buses are provided and every feature of the con- 
nections and switching is arranged in such a way that 
it is practically impossible to have a tie-up through the 
failure of any particular switch or section. 

All the machine circuits are protected by time- 
limit relays and reactance coils. All the main power 
circuits, both incoming and outgoing, are equipped 
with up-to-date time-limit relays. Three 3000-kilo- 
watt transformers located in special fireproof com- 
partments in the basement step down the potential of 
the 12,000-volt hydroelectric lines to that of the 2300- 
volt buses. All circuits leave and enter the station in 
lead-covered cables carried on racks fastened to the 


walls of a concrete subway that leads to a tower about 


150 feet from the station. 

Lightning arresters are of the Westinghouse elec- 
trolytic type and are located in a separate brick build- 
ing near the station. The storage-battery plant for oper- 
ating remote-controlled oil switches in case of emer- 
gency is also in the same building. The swichboard 
and distribution system was designed and erected un- 
der the direction of R. A. Brown, the city’s electrical 
engineer. 


FEATURES OF THE SERVICE. 


In the central part of the city electricity for light 
and power is supplied by a private company, which 
had a franchise before the municipal plant was estab- 
lished. Another company has a franchise to supply 
natural gas throughout the city at 35 cents per 1000 
cubic feet. Considerable residence lighting as well as 
nearly all the cooking and much heating is therefore 
done by natural gas. In spite of this competition, the 
load on the municipal electric plant has rapidly in- 
creased. The plant supplies all of the city’s own elec- 
trical needs for street lighting, for light and power in 
its buildings, and for its street-railway lines, and it 
sells energy at low rates for light, heat and power to 
its citizens. 
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Coal and Ash-Handling Bucket Conveyor. 
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__In February, 1915, the rates were reduced. For: 
lighting service the rates are as follows: For the first 
1000 kilowatt-hours, 5 cents per kilowatt-hour; for all 
in excess, 4 cents per kilowatt-hour, subject to dis- 
count of Io per cent if paid within 10 days from date 
of monthly bill; the minimum charge is 75 cents if the 
connected load does not exceed one kilowatt, and 50 
cents in addition for each additional kilowatt of con- 
nected load. A flat-rate service is also available for 
lighting, the monthly charge being 50 cents for each of 
the first 20 16-candlepower lamps, and 40 cents for 
each additional 16-candlepower lamp. 

The power rates are as follows: For the first 750 
kilowatt-hours, 2 cents per kilowatt-hour ; for the next 
1000 kilowatt-hours, 1.8 cents each; for the next 1750 
kilowatt-hours, 1.6 cents each; for the next 9000 
kilowatt-hours 1.3 cents each; all over 12,500 kilowatt- 
hours, 1.1 cents each; when energy is used off-peak 
only and exceeds 130 kilowatt-hours per connected 
horsepower per month, a discount is allowed ranging 
from 5 to 15 per cent, the latter being for consump- 
tion exceeding 300 kilowatt-hours per connected horse- 
power per month; the minimum monthly power 
charge is 50 cents per horsepower of connected load. 
Where a considerable amount of energy is used for 
heating or lighting during off-peak hours, a two-rate 
meter may be installed; in this case the standard light- 
ing rate applies to the consumption during the peak 
hours and the power rate to that off-peak. 

A deposit may be required from all applicants for 
electric service as security for payment of bills; the 
amount of it is based on the average consumption for 
two months. The city also has the right to disconnect 
the service for nonpayment of bills. The city supplies 
all lighting-service transformers and also power-serv- 
ice transformers for 220-volt motors below 50 horse- 
power. For all motors of 50 horsepower and over 
that are not designed for 2300 volts, the customer 
must furnish his own transformers, which must be of 
type approved by the city electrician. 

The Calgary Electric Light & Power Department, 
which has charge of the city’s plant and distribution 
system, and the Street Railway Department, which 
operates the street-car lines, are providing services 
that have been favorably commented on by visitors 
and citizens alike. The administration is on a strictly 
business basis and free from political interference. 
Energy furnished to the municipality for street light- 
ing and operation of street-car lines is charged to these 
departments on an equitable basis. 


View in Bolier Room of Calgary Centrai Station. 
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The Inductance of Tubular Conductors 


Derivation of a Fairly Simple Formula for In- 
ductance of Tubular Buses and the Like—Skin 
Effect and Comparison of Solid Wires and Tubes 


By H. B. 


conductor for high-frequency current, since the 

skin-effect losses in a tube are less than in al- 
most any other type of conductor, when the return 
conductor is not close to it. Accordingly, a formula 
for the inductance of circuits using tubular conductors 
is of interest. Such a formula is derived and illus- 
trated by examples in this article. 

The section of a tubular conductor is shown in 
Fig. 1. Assume that the dimensions are in centi- 
meters, and that there is a current of uniform density 
a, in absamperes, or absolute units of current, per 
square centimeter of section. The current inside the 
circle of radius x is | 


A TUBE is one of the most economical forms of 


Ix= Tao (4 — q7) absamperes (1) 
The flux density at radius .r is 
2Ix 


2 Fao (.— £) (2) 


The total flux in the ring outside the circle of radius 


ris 
r s 
TETI ( —£)ae 
. x 


=æ T do (” — x? — 2¢ logh z) (3) 


The reactive drop at radius +, due to flux inside the 
conductor, is 


jop: = juras (- -— x? — 2g? logh 2) abvolts (4) 


where w = 2rf and where f is the frequency in cycles 
per second. 


Fig. 1.—Section of Tube. 


DWIGHT 


To find the average reactive drop, multiply each 
element of area by the drop in that element, integrate 
over the section of the tube, and divide by the total 
area. This process is in agreement with the method 
by which the skin effect in a tube is calculated. 

The element of area is 2xrdx and the total area of 
the section is m (r? — q?). 

Then the average reactive drop due to flux inside 
the conductor is 


r 


1 
zA ve jwt% (- — x? — 2¢ logh 2) 2rxdx abvolts 
q 


2 jura fr! 3q! 2) 
=A gs —g*ri+ 4 + g' logh > abvolts 


4 
æ } jwrao (- — 3 + aa logh z) abvolts 


[tase 
mi jw] [ss + op logh z] abvolts (5) 


where I = ra, (r? — q?°), the total current in absam- 
peres. In the case of a solid wire, g =o, and formula 
(5) reduces to the well known expression, 
1/2 jw abvolts (6) 

A convergent series in t/q (see Fig. 1), which has 
been derived from (5), gives accurate results with 
tubes of ordinary thickness, as follows: 

The average reactive drop due to flux inside the 
conductor is 


; p 8 4t 1467 134 
=} jw] arels—tetie—-pet l abvolts (7) 


Formulas (5) and (7) are in agreement with the 
formula for skin effect in a tube. The results are 


OS 


Abhenrys per centimeter of tube 
due to flux in the mefal 


Fallo = 
Fig. 2.—Constant for Calculating Inductance of Tube. 
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plotted in the curve of Fig. 2, from which values can 
be read accurately enough for most purposes. 

' The complete formula for inductance of parallel 
tubes, not close together, is obtained by adding the 
effect of flux between the conductors, and is 


— 3 
Leafe a loghi} + iogh 2 (8) 
abhenrys per centimeter of tube, where s is the axial 
spacing in centimeters. The result in henrys is ob- 
tained by multiplying formula (8) by 10. 
An alternative method of obtaining the result is to 
use Maxwells formulas for geometrical mean dis- 


tances,* the inductance being proportional to the dif- 
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INNOVATIONS IN ELECTRIC WELDING. 


Series of Patents Recently Issued on New Ideas in Elec- 
tric Welding. 


A remarkable series of patents relating to electric 
welding were issued on January I to Thomas E. Mur- 
rav. Jr., of New York City, partly as sole inventor 
and partly on inventions made by him jointly with 
various associates. According to one of these, he 
forms a cavity on the surface of one of the metal 
pieces opposite a part of the proposed joint, so that 
the molten metal flows into this cavity. In another, 
he welds pipe ends or the like to plates by using a 


Countersinking Holes. 


ference between the geometrical mean distance of one 
section from the other, and that of all pairs of points 
on one section. 

At high frequency, the current crowds toward the 
outside surface of the tube, due to skin effect, and 
the part of the inductance due to flux inside the metal 
is decreased. When the tube is close to the return 
conductor, the current tends to crowd into the part 
nearest the return conductor, due to proximity effect, 
and a change in the inductance takes place from this 
cause also. 

As an example of the formulas of this article, a 
single-phase circuit may be considered, composed of 
tubes of one-inch outside diameter and one-tenth-inch 
wall, spaced 20 inches center ‘to center. The induc- 
tance. neglecting skin effect and proximity effect, 1s 
given by 

L = 0.133 + 2 logh 40 = 7.51 
abhenrys per centimeter of tube. This is equal to 
0.000229 henry per 1000 feet of tube. 

If the tube were infinitely thin, the term 0.133 
would become zero, and the inductance would become 
0.000225 henry, or 2 per cent less. This is the lowest 
value to which skin effect, but not proximity effect, 
could reduce the inductance. 

Solid wire of one-inch diameter would have an in- 
ductance of 0.000240 henry, or 5 per cent more than 
the tube. 

Solid wire of the same area of section as the tube 
would have a diameter of 0.6 inch, and an inductance 
of 0.000271 henry per 1000 feet of wire, which 1s 18 
per cent higher than the inductance of the tube. 

It is seen that the use of tubes instead of wires 
of the same sectional area not only reduces the skin- 
effect resistance losses to a low figure, but reduces the 
amount of the inductive drop by a considerable per- 
centage. 


Electricity and Magnetism, by J. Clerk Maxwell, Vol. II, 


paragraph 692. 


Cutting Metal Disks Electrically. 


Substitute for Riveting. 


ring-shaped electrode sliding over the pipe and of 
greater electrical conductivity than the pipe. A third 
shows a welding machine so arranged as to auto- 
matically weld one after another of a series of joints, 
while a fourth patent applies a current of reduced 
strength to the metal parts after they are welded to- 
gether, so as to retard the cooling of the joint and 
thereby anneal the finished article. 

For welding plates or bars without leaving pro- 
trusions or excessively thick spots, he uses two rollers 
as electrodes and rotates one of these so as to com- 
press the metal while softened by the heating. To 
countersink a punched hole, he heats the perforated 
plate electrically and forces a suitably shaped tool into 
the opening. To cut metal disks, he uses an electrode 
arranged like the cutter of a rotary metal shear and 
moves both this and an adjacent second electrode in a 
circle over the metal while supplying them with cur- 
rent. Finally, as an ingenious substitute for riveting 
or spot-welding, he perforates one metal plate, lays 
the other over this. and forces a projecting part of the 
latter into the perforation by means of a punch which 
acts as one electrode in both softening the metal so 
that it can thus be forced, and in welding the resulting 
projection to the perforation into which it is forced. 


Electric Furnaces to Be Discussed in Chicago.— 
On the evening of February 25 there will be held a 
meeting of the Chicago Section, American Institute 
of Electrical Engineers, at the rooms of the Western 
Society of Engineers, Chicago. Two papers on elec- 
tric furnaces will be presented as follows: “Resistance 
Type Furnace,” by Thaddeus Baily, president of the 
Electric Furnace Company: “Are Furnaces and Their 
Application,” by John A. Seede, of the General Flec- 
tric Company. C. W. PenDell, 72 West Adams 
Street, Chicago, 1s making arrangements for the 
meeting. 
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Proposed Interconnection of Electric 
Power Supply in Great Britain 


Interim Report by Coal Conservation Sub-Committee of 
the Reconstruction Committee, Ministry of Reconstruc- 
! tion, Dealing With Power Generation and Transmission 


URING the year 1917 a report dealing with the 
D reconstruction of the generation and transmis- 
sion of electrical energy and the conservation 
of coal throughout the United Kingdom was submitted 
to the Right Honorable Viscount Haldane, chairman, 
Coal Conservation Sub-Committee, being presented un- 
der the signature of Charles H. Merz, vice-chairman ; 
William A. Bone, Guy Calthrop, John Kemp, R. A. S. 
Redmayne and Charles P. Sparks, comprising the 
Coal Conservation Sub-Committee of the Reconstruc- 
tion Committee. This report was issued for public in- 
formation on December 7, 1917, and is here repro- 
duced in abbreviated form. _ 


IMPORTANCE OF AMPLE CHEAP ELECTRICAL ENERGY. 


In an industrial country such as England where 
natural gas, oil and water-power are almost entirely 
absent dependence necessarily is placed upon coal as 
a source of energy. The influence of coal cost upon 
cost of production should therefore be obviously an 
incentive toward the more economical utilization of 
coal. The fact that the coal available in the United 
Kingdom is not unlimited shows the further im- 
portance of using coal more economically. Notwith- 
standing that the average coal consumption per horse- 
power-hour throughout the country has been halved 
during the last 25 vears the total amount used has in- 
creased. A consideration of the probable future de- 
velopment of British industries shows that it is not so 
much by reducing our total coal consumption as by 
increasing our individual output for a given coal con- 
sumption that progress will be made. Unless this re- 
sult is attained we shall be faced with the necessity 
of doubling our coal output or reducing our coal ex- 
ports to nothing. But the present coal consumption 
would, if used economically, produce at least three 
times the present amount of power. 

In considering the future it may, we think, be as- 
sumed not only that the output of industry will con- 
tinue to increase, but also, that the use of mechanical 
power will, even more rapidly, continue to replace, or 
at least to supplement, human labor. The only way to 
increase prosperity is to increase the net output per 
head of the workers employed. It is possible to in- 
crease the output per head by harder work on the part 
of each individual, but there is far greater promise in 
increasing his output by giving him more machinery 
to multiply the effectiveness of his efforts. In the 
United States the amount of power used per worker 
is 56 per cent more than in the United Kingdom. On 
the other hand, not only are the standard rates of 
wages higher in the U. S. A., but living conditions are 
better. The best cure for low wages is more motive 
power. Or from the manufacturer’s point of view, 
the only offset against the increasing cost of labor is 
the more extensive use of motive power. Thus the 
solution of the workmen’s problem, also that of his 
employer, is the same, namely, the greatest possible 
use of power. 


One question which has been settled conclusively 
during the past 15 years is that the most economical 
means of applying power to industry is the electric 
motor. Thus, the problem is not so much how to 
apply the power to the tool or process, as the case may 
be, but how best to generate the electric power. The 
choice rests between what may be termed the individ- 
ualistic method or the collective method, the former 
where each manufacturer generates his own electric 
energy, the latter where the power plant takes care of 
the requirements of a large number of individuals, in 
fact of the community. This latter arrangement en- 
ables large plants employing efficient units operating 
under efficient conditions to be efficiently situated with 
regard to coal and water, all conducive to highly ef- 
ficient operation and use of coal with resulting low 
cost of energy. 

Now, it is certain that arrangements ought to be 
made in the near future for the manufacture in the 
United Kingdom of many products necessary for the 
development of the industrial community, which are 
not now made here and which require large amounts 
of electric power at very low cost. If an attempt is 
made to erect electric generating stations for the sole 
purpose of supplying electrochemical plants for new 
processes and also for the manufacture of products at 
present imported, not only shall we not get the cheap- 
est power, but we shall have to use a great deal more 
coal. If the reorganization of the power supply of the 
country is dealt with simultaneously we shall free 
more than sufficient coal for any immediate require- 
ments in the way of new processes. There should be 
no delay in the erection of such plants, but the sites 
should be chosen so as to admit of the “super-power 
stations” which will be necessary to erect, being also 
suitable for the whole country. 

In one or two industrial districts the generation 
and distribution of electrical power are being de- 
veloped on correct lines. It is still broadly true to 
say, however, that, as regards the country as a whole, 
the requirements of each municipal area, each railway, 
and each factory are dealt with separately, with the 
result that the average size of generating machine em- 
ployed is certainly not more than a tenth—and prob- 
ably not more than a twentieth—of what it ought to 
be.. Under such conditions economy in coal consump- 
tion is impossible. The situation produced has re- 
ciprocal and cumulative consequences. 

A conspicuous example of the multiplication of in- 
dividual power plants due to the fact that no large 
centralized supply is available is that of recent addi- 
tions to the already generous number of plants in Lon- 
don. The following stations are situated within four 
or five miles of Hammersmith, and are comparatively ` 
recent additions exclusive of some 21 others. With 
the exception of Lots Road, all these additional stations 
are badly situated as regards water facilities, and they 
might all have been advantageously combined on one 
site with great economy. of capital, dabor (and coal. 
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Kilo- 

watts. 
London & South Western Railway (Wimbledon)..... 25,009 
Lots Road (Chelsea) ........... ccc cece ccc cece cceees 63,000 
Central Electric (Grove Road)............... Peeni 22,000 
Metropolitan Railway Company (Neasden)........... 25,000 
Metropolitan Electric Supply Company (Willesden)... 21,250 


London & North Western Railway (Stonebridge Park) 25,000 
Central London Railway (Wood Lane)............... 7,500 
Great Western Railway (Park Royal)................ 6,090 


The position of large local authority undertakings in 
the Midlands is most unsatisfactory. Their power-sta- 
tion sites have been primarily selected from the point 
of view of retaining the works within the city areas, 
so that the “rates” on such works may be retained by 
the operating local authority. None of the undertak- 
ings of Birmingham, Liverpool, Manchester or Shef- 
field have sites with proper water and condensing 
facilities. The whole of these undertakings use cool- 
ing towers. These undertakings generated during the 
last 12 months between 600 and 700 million units. 
While the present position is most unsatisfactory, the 
future expansion of these undertakings gives rise to 
still greater apprehension. Important extensions on 
new sites are already projected, the additional plant 
proposed aggregating some 300,000 kilowatts to 400,- 
ooo kilowatts. In the case of Birmingham, the new 
site chosen is within the city boundary, and the con- 
densing facilities are limited to cooling towers, and 
owing tò shortage of water supply raw sewage effluent 
will have to be used for “make up” purposes. In the 
case Of Sheffleld, the new site, which is the subject of 
a Parliamentary inquiry, adjoins the city boundary, 
and cooling towers for dealing with a 50,000-kilowatt 
demand will have to be used a large part of the year. 


REMEDYING AN UNFORTUNATE SITUATION. 


The use of electric power, generated in central sta- 
tions, for all classes of work would show a consider- 
able increase with the decreasing cost of electricity so 
generated. The effect is cumulative; an increasing 
coal economy, implying a correspondingly decreased 
selling price of electric power, increases the load on the 
large power plant, while increased consumption of 
electricity and improved load-factor produce in their 
turn a further economy of coal consumption by im- 
proving the condition of load. In fact, the only way 
in which public supply stations can secure the busi- 
ness of supplying all the power users in a given area 
is to have generating machines much larger than the 
largest individual manufacturer could find use for. If 
power is to be supplied throughout the country at the 
lowest possible price, the following conditions must 
be secured: 

1. The power users in each industrial district must 
be supplied from one common interconnected elec- 
trical power system. 

2. Large generating machines, not less than 20,000 
horsepower, must be used, and they must be erected in 
the best possible positions for economical production. 
In the more important industrial districts generating 
machines of 50,000 horsepower might be advan- 
tageously used. ; 

3. Power available from surplus gas or waste heat 
should be turned into electrical energy on the spot in 
local plants which would feed into the main distribu- 
tion system. N. B.—As regards waste coal, this could, 
where transport was the ruling consideration, also be 
used on the spot. 

On account of the compact nature of the country 
such a system is commercially practicable and advan- 
tageous here to a greater extent than it would be in 
other countries, but just as trade between different 
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parts of the country would be impossible, or practically 
impossible, without railways, so trade in power—that 
is the supply of power where most required from the 
source where it can be most economically generated— 
is impossible without trunk mains. Such trunk mains 
or electrical “roads” must be standardized. 

There are important additional advantages to be 
secured from the erection of plants on roomy and ef- 
ficient sites rather than on crowded and inefficient 
sites, apart altogether from those resulting from the 
increase in the size of the plant: 

I. Centralization of production materially facili- 
tates supervision and insures the better operation of 
any given plant as regards improvement in general 
coal economy. . 

2. The health of the great industrial centers and 
the congestion of the railway lines in their neighbor- 
hood would be radically improved by arranging for 
the conversion of coal into motive power to be carried 
out away from the densely populated centers. 

3. By locating either the main or supplementary 
plants at or near the collieries much coal that is now. 
wasted or left in the pits could be profitably utilized, 
and the coal which would otherwise be burned to, 
transport the coal used would also be saved. 

4. By-products obtainable from the coal before it 
is consumed in the boiler furnace, or producer, could 
be extracted in any case where it was proved to be 
economical to do so. These by-products may be of as 
great value to the country as the fuel residuum, for 
nitrogenous fertilizers, crude oils, oils for marine pro- 
pulsion, and motor spirit for road traction, can all be 
largely extracted from coal. 

Apart from the saving in fuel, centralized power 
production is essential if the capital charges and labor 
costs are to be reduced to a minimum. This, as we 
have seen, arises from the fact that it is only by sup- 
plying all the needs of the community from one sys- 
tem that the maximum use can be made of the plant. 


‘As a great many individuals in a given community do 


the same thing at the same time, what we must take 
advantage of is that the individual cannot do half-a- 
dozen things at once. The economy of a combination 
of all requirements, power, traction, lighting and heat- 
ing, is fundamental. 

At the present time the supply of electricity in 
Great Britain is divided between some 600 company 
and municipal undertakings. The average capacity of 
the power stations is only 5000 horsepower. 

The multiplicity of London’s central electricity 
supply, and small individual capacity of the stations 1s 
shown in the accompanying table: 


LoNDON ELECTRICITY SUPPLY. 


Positions in 1913.* 


Central Greater 
Area. London. 
Number of authorities........... 39 70 
Number of generating stationst.. 41 70 
Average size of stations......... 7646 kilowatts 5285 kilowatts 
Average size of units............ 187 j 2 “i 
Number of types or systems of 
generation ........sscssesee.se 31 49 
Number of frequencies........... 8 10 
Number of voltages—generation.. 20 32 
Number of voltages—distribution 21 24 
Number of methods of charging a 


and prices 


*The status has changed somewhat since the above table 
was prepared in 1913 for the London County Council. 

tIn addition there are nine traction stations within the 
Greater London area, eight of which are within the Central 
Area. 
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It is not suggested that a scheme of power distribu- 
tion for the whole country can be treated as an ordi- 
nary engineering project and commenced “de novo,” 
but it is urged that the time has now arrived for the 
matter to be considered comprehensively and for the 
reorganization of the existing indiscriminate power 
supply systems to be undertaken on correct lines. To 
utilize plant existing at the present day to the best ad- 
vantage is by no means an easy problem. The main 
transmission system must be alternating current three- 
phase at high voltage—no engineer would dispute it— 
but a more difficult question is that of frequency: in 
Great Britain no less than 1o frequencies are em- 
ployed today. The chief difficulties are. however, not 
technical ones, but what may be called political. 

In order to illustrate the inefficiency of the pres- 
ent system of dividing up the supply of electricity into 
a number of small undertakings, in most cases the 
property of a municipal authority and confined to a 
municipal area, a list of the average prices received 
for current by a number of representative municipal 
undertakings in the Lancashire industrial district is 
given and compared with the average price paid by 
consumers on the Northeast Coast. The Lancashire 
group has been taken because it is a very favorable 
example of an industrial area where coal 1s cheap and 
the load good, namely, compact and large, and where 
conditions are conducive to cheap energy supply. The 
price paid for energy throughout the Northeast Coast 
averages less than 1% pence per unit (equivalent to 
about 1 cent, American monev), while the use of 
energv per head relative to population is three times 
as great as that throughout the industrial area referred 
to in the accompanying table: 


AVERAGE PRICES CHARGED CONSUMERS BY ELECTRICITY 
UNDERTAKINGS IN THE LANCASHIRE AREA, 
IN PENCE PER UNIT. 


Private Public Traction Total 
Supply. Lighting. Supply. Supply. 
Liverpool Corporation ...... 1.22 1.88 1.13 1.50 
Manchester Corporation.... 1.02 2.11 1.03 1.02 
Eccles Corporation ......... 217 2.18 1.13 1.71 
Saltord Corporation ....... 1.31 1.35 1.27 1.29 
Stretford Corporation ...... 22% 1.14 1.13 1.49 
Stockport Corporation ..... 0.90 0.50 0.55* 0.80 
Bolton Corporation......... 1.93 PER 1.10 1.05 
Bury Corporation .......... 0.67 224 1.08 ae 
Hevwood Corporation ..... 1.30 3.00 1.25 1.29 
Leigh Corporation ......... 1.65 A 1.65 
Rochdale Corporation ...... 1.33 saat 1.01 1.20 
Wigan Corporation ........ 1.50 2 20 1.19 1.38 
Ashton Corporation ........ 0.72 1.37 1.232 0.85 
Oldham Corporation ....... 1.42 1.99 1.50 1.44 
Stalybridge Joint Board.... 0.67 1.10 0.50 0.66 
Accrington Corporation .... 1.12 2.59 1.75 1.15 
Blackburn Corporation ..... 1.63 1.95 1.39 1.58 
Burnley Corporation ....... 2.00 1.1] 1.18 1.49 
Colne Corporation ......... 2.95 1.90 1.63 2.00 
Darwen Corporation ....... 1322 3.17 1.27 1.29 
Nelson Corporation ........ 2.68 N 200 2.42 
Rawtenstall Corporation ... 1.16 2.69 1.23 1.03 
Middleton Corporation ..... 1.31 4.35 1.32 1.32 


*Does not include any capital charges. 
Note :—Multiply by 2 to obtain roughly equivalent in cents, 
United States money. 


IMPORTANCE OF INTERCONNECTION. 


While it might be feasible for local concerns, 
whether municipal or company, to retain, as separate 
bodies, the ownership of mains and the business of 
supplying lighting and small power consumers, the 
generation and main transmission and distribution of 
electrical energy and the business of supplying power 
to manufacturers, railways and other large users, 
must, in each district, be in the hands of one organiza- 
tion. 
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The proposal to link up adjacent power stations is 
a step in the direction of greater economy and should 
be encouraged, provided it is appreciated that it is 
only a step. As a permanent solution it is not effec- 
tive, for, first, it 1s impossible to run a large number 
of linked-up stations at the highest economy unless 
they are under the same ownership and control, and, 
secondlv—and more important—where such stations 
are under separate control a linking-up scheme, pure 
and simple, tends rather to perpetuate the uneco- 
nomical station than the reverse. To regard a scheme 
of linking up between existing concerns as a perma- 
nent solution is hopeless. 


It has heen frequently proposed as an alternative 
to mere linking up that bodies should be created which 
would deal solely with bulk supply, existing authorities 
being compelled to take all further electrical energy 
beyond what they can generate in their present sta- 
tions from the new bulk supply system, and being al- 
lowed to run their existing stations as far as they de- 
sire to do so for a period of vears. The disadvantages 
are: 

t. That it would take much longer to make a 
change over to economical generation on account of 
the tendency of the existing bodies to wish to keep 
their own plants. 

2. That the delay in the transfer of the load would 
prevent the greatest economies being effected on ac- 
count of the less load the new stations would have to 
deal with. 

3. That when the transfer was complete, as in 
time it would be. because of the lower cost of the new 
system of generation, the existing bodies would be left 
with indifferent obsolete plants. 

4. If the existing stations were owned or operated 
by different bodies thev would not be of much use for 
stand-by and peak-load purposes, as they might other- 
wise be. ; 

On the other hand, wherever there is unity of own- 
ership and control not only are all the advantages of 
linking up secured but the erection on correct lines of 
all further generating plant required is assured. If 
single ownership and control are once secured for a 
district there is no political or other reason why al! 
plant should not be of the most economical type and 
size, and installed on the best possible sites; the in- 
dividualistic system of a separate station for each 
municipal area will be abandoned, and centralization 
of production by means of the largest possible prime 
movers will be secured. 


If such a system were inaugurated it may be con- 
fidently stated that on the basis of the extent to which 
power 1s used at present a saving of 55,000.000 tors 
of coal per annum can be expected. Taking the value 
of this coal for export at to shillings per ton, the 
national annual advantage of the change, available for 
interest on capital, 1s, say, £27,500,000 in coal alone. 
Conversely, if this 15.000,000 tons of coal were used 
for extended and new industrial processes, some I5.- 
000,000 horsepower continuously would be available 
throughout the vear. In addition to the above saving. 
namely, £27,500,000, there is also a saving due to the 
reduction of coal transportation, reduced coal handling 
involved from house-to-house delivery and general 
distribution. reduction of the 35,000,000 tons ‘annual 
domestic coal consumption, the more extended use of 
electricity. for heating, cooking. cleaning and labar- 
saving purposes, smoke reduction. possibility of by- 
product extraction before burning the coal, electrifica- 
tion of railwavs, which together can hardly be put at 
less than £100,000,000 annually, apart-from the manu- 
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facturing and industrial advantages of cheap and ef- 
ficient electric power supply. 


LEGISLATURE REQUIRED TO DEAL WITH THE 
SITUATION. 


As already pointed out, if a comprehensive system 
of electricity supply capable of not only dealing with 
the supply for new processes and products but also 
of economizing coal consumption for existing pur- 
poses is to mature it will be necessary, firstly, to estab- 
lish in each industrial district and neighborhood one 
electricity body owning and operating the electricity 
supply system and, secondly, to use generating units 
of large size in plants situated advantageously. Not- 
withstanding the “Power Act,” the purpose of which 
was to encourage energy generation and distribution 
on a large scale, development along correct lines has 
largely failed to materialize; and rather than assist the 
power companies to obtain the comparatively small 
lighting and power authorities it has enabled the lat- 
ter to interfere with the proper and efficient develop- 
ment of the former. 

In order to secure, even on existing lines of devel- 
opment, the more correct extension of electricity un- 
dertakings as the demand grows, it has been proposed 
to appoint electricity commissioners. While this step 
is certainly desirable, and nothing should be done in 
any way to delay its being taken, it is considered that 
this proposal does not go far enough. 

Your sub-committee has carefully reviewed the 
above consideration, and in framing its recommenda- 
tions it has had before it that: 

(a) This question has been prominently before 
Parliament for different districts on numerous occa- 
sions and no solution has been arrived at. 

(b) Consequently, with one or two exceptions, 
there are practically no modern electric power gener- 
ating plants in the country. 

Existing generating plants are uneconomical and 
ought to be scrapped, but this cannot be done until 
more modern plants are made available. If, however, 
such plants were established and running, and it were, 
therefore, possible to recommend existing authorities 
to connect up to these big plants, and they were sure of 
being able to get power at short notice if they did so 
connect up, the position would solve itself on purely 
economic lines. 

RECOMMENDATIONS. 


T. It is essential that the present inefficient system 
of over 600 districts should be superseded by a com- 
prehensive system in which Great Britain is divided 
into some 16 districts, in each of which there should 
be one authority dealing with all the generation and 
main distribution. 

2. Centers, or sites, suitable for electric generating 
purposes should at once be chosen on important water- 
wavs as the future main centers of supply for each of 
the districts into which the country is to be divided. 

3. The sites so chosen should be as large as pos- 
sible, having in view the land available in suitable 
localities. and should have ample water and transport 
facilities. Land is required not only for the power 
stations themselves—which for the sake of security 
and safety would have to be suitably subdivided, that 
is, thev would not be contained all in one building— 
but for the processes involved in the extraction of by- 
products from the coal before it is used for the pro- 
duction of power, where such extraction is found to 
be justified. It is also required for the development 

of electrochemical processes, which may be most con- 
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veniently carried on in close proximity to the power 
plant. This condition entails the sites being chosen 
outside, not inside, towns. 

4. Plans should be prepared for the construction 
immediately after the war on these sites of the first 
instalment of large super-power plants capable, first, 
of supplying, through a comprehensive electric power 
distribution system which must be also arranged for, 
the existing demands of the community; and, secondly, 
of supplying electrical energy at the lowest possible 
price for new processes and manufactures. 

5. Such plants would be designed so that, as meth- 
ods are perfected for extracting by-products from the 
fuel, before using it for the purpose of the production 
of electric power, the by-product plant can be com- 
bined with the power plant. Each site should be laid 
out with this view, and with a view to the unrestricted 
extensions of the plant as required. 

6. Power available from surplus gas or waste heat 
should be turned into electrical energy on the spot in 
local plants which would feed into the main distribu- 
tion system. As regards waste coal—i. e., coal which 
it does not at present pay to bring to the surface—this 
could, where transport was the ruling consideration, 
also be used on the spot. 

7. Once these plants are in existence it would be 
possible for existing authorities, without any risk of 
being left in the lurch, to stop extensions of their own 
uneconomical stations, mostly on cramped and unsuit- 
able sites, and to arrange to take their power from the 
main system. 

8. With a view to carrying out the policy advo- 
cated a Board of Electricity Commissioners should be 
appointed, with full powers to deal with the electricity 
supply situation throughout the country. They should 
have power—inter alia— 

(a) To stop the extension or multiplication of un- 
economical stations for public supply. 

(b) To arrange for the handing over, on equitable 
terms, of the generation, transmission and main dis- 
tribution system in each of the areas into which the 
country 1s to be divided, to a new electricity body. 

(c) To standardize for each area the frequency 
and voltage of the main transmission and distribution 
svstem. 

(d) To settle for each area whether such body 
should consist of a Parliamentary company working 
under adequate control as regards limitation of divi- 
dends, etc., or one of the other alternatives. 

g. Alternative types of the new electric power or- 
ganizations are described in an appendix. In refer- 
ence to these alternative types the subcommittee is 
impressed with the special need for initiative and re- 
source in the management of the business of power 
supply, and it is of the opinion that the freedom 
of range and keenness which are distinctive of pri- 
vate enterprise will be found in a high degree con- 
ducive to the fullest measure of success. The sub- 
committee considers that if the nation is to get imme- 
diately an efficient power supply, and is to take advan- 
tage of the temporary lull in manufacturing output 
immediately after the war, State assistance in some 
form may be necessaty. 

The report contains at the end five appendices, the 
first four dealing respectively with the consumption 
of coal per horsepower-hour in the United Kingdom 
and fuel economy as a result of the organization of 
power production and distribution; electricity supply 
legislation; alternative types of electric power organ- 
izations: fuel economy on the North-East Coast as a 
result of electric power supply. 
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Low-Temperature Industrial Heating 


Second Part of Paper on Electric Heat Presented at Day- 
ton Meeting of Ohio New-Business Men—Operation, 
Control and Advantages—How to Secure the Business 


By DWIGHT D. MILLER 


HERE are two different ways of producing heat 
from electrical energy. These are (1) by means 
of resistance, (2) by means of an arc. It is 
readily seen that heat can be produced for use by 
either of these methods from both direct as well as 
alternating current, single. or polyphase, and at any 
voltage. Hence, practically all of the heating devices 
at present on the market can be operated from any 
available source of current. 

Of these two methods, that of producing heat by 
means of resistance, aptly termed the “Joulean effect” 
since it is based on Joule’s law, is almost universally 
employed; about the only exception is that of the use 
of the arc in arc welding. 

Moreover, due to prevalance of alternating-current 
supply throughout the country as well as its greater 
flexibility and efficiency when used over the wide 
range of voltage required by the various processes of 
application, alternating current is used in the great 
majority of cases. The use of the transformer with 
its manv available taps makes possible the attainment 
of varying temperatures with an ease and efficiency 
that can not be approached by the use of direct cur- 
rent. Moreover, the heating unit load 1s practically 
non-inductive and can be used in polvphase as well as 
single-phase circuits, so that the use of alternating 
current for this work gives a unity power-factor in 
almost every case, and possesses many advantages over 
direct current. 

For instance, in order to obtain the very low volt- 
age used in spot welding from a direct-current sup- 
ply, it would be necessary to employ a rheostat in con- 
nection with a specially wound low-voltage generator 
with the attendant large losses, while by the use of 
alternating current these voltages are readily obtained 
from practically any commercial supply circuit by 
means of the transformer. 


CCNTROL OF ELECTRIC HEAT. 


One of the many reasons for the use of electric 
heat is that it is susceptible of perfect and automatic 


TT I ge ee E Eo ISIS APPT Oe POL, 
_ a . s A 
= = a ——~y— —¢ 


Ke High Heat Chamber 450 Min, 
Heater 


o 
; aP 
S| a Sash zw 3 2S SE =. SA 
ay j ow Beat Chaab 250 Mine 
YO} Heater 
| z — = =i | 
| Prehcat aud Drip 


Sra; “nscinetinamaesitianmaneon oor enea a = a= 
FR ae ee | EEE | Oe | ia Pe y 


WUAVABARTBRVWARBQALLYRBAURAAAARGLURAAABALRY 


Cooling Chamber 


PEPPFECPAILOD#POEGIOLOOBOBPOBOPOEOTDEDGOD IEF OPOLESDELIOLOLIIRILHPAOFEEIPOCPOPORPCHEEBPAEDPDLE. mses 


+ 


Driven by 


SECTION BB 
Motor Min.Speed 


‘Tientener 


=--> O) | 


| 
A eid, Se 


control, both as to localization, time and temperature, 
to an extent of nicety impossible with any method of 
combustion. This is true whether the control be by 
hand or automatic, although automatic control per- 
mits of greater delicacy and refinement than does 
hand control. 

Varying heats, high, low and intermediate, are ob- 
tained with hand control by switching devices which 
connect the heating units or groups of units in series, 
in parallel, or in- series-parallel if direct current is 
used, much in the same manner as a four-motor street- 
railway equipment is handled, while, if an alternating 
current is used, this same effect is obtained by use of 
the delta-Y connection with constant voltage on the 
supply. 

These different heats occur in certain well defined 
and distinct steps according to the wattage produced 
by the various connections and grouping of the heat- 
ing units, although gradations between these steps can 
be obtained by means of a rheostat in the case of 
direct-current supply, and by varying the voltage on 
the secondary side of the transformer when alter- 
nating current is used. 

In carrying on the various processes of industria! 
heating there is always a certain definite temperature 
which will produce the best results in the shortest time, 
and which is best suited to any particular phase of the 
process, and it is the ability of electrically controlled 
units to not only meet and maintain this specific tem- 
perature to a nicety but also to vary within a frac- 
tion of a degree with the temperature requirements of 
the various phases of the process, that makes the con- 
trol stand out as far superior to that emploved by any 
method of combustion heating devices. This close 
regulation is of the utmost importance in some appli- 
cations where a variation of even one degree may 
spoil the work of many weeks. For instance, in the 
cultivation of bacterial cultures, as done in the Rocke- 
feller Institute incubator rooms, temperature is main- 
tained constant within one-half degree. In the baking 
of enamels in an oven, a variation of only 15 degrees 
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may change the color. These varying and fine grada- 
tions of temperature are best met by automatic control. 

The essential features of automatic control are a 
thermostat, which by definition is an automatic appa- 
ratus for indicating or regulating temperature, a cur- 


Interior of Electric Japanning Oven. 


rent relay, a solenoid switch, and contactors. There 
are a number of different types on the market designed 
for use with various temperatures. For temperatures 
below 1000 degrees Fahrenheit the mercury-actuated 
and the expansion types are used, while for higher 
temperatures a thermoelectric pyrometer is generally 
used in industrial heating processes. 

The Tvcos electric contact type of thermostat is in 
general use by one of the largest electric manufactur- 
ing companies for temperatures up to 1000 degrees 
Fahrenheit. 

For temperatures from 350 to 550 degrees, inclu- 
sive, the actuating or sensitive member is of the vapor- 
tension type (expansion principle) because of its 
greater sensitiveness and quick response to change of 
temperature. This characteristic is of the utmost im- 
portance because on some work the temperature used 
is very near the maximum which the work can stand 
and. if there is any time lag or sluggishness in the 
instrument, the maximum temperature may be reached 
while the instrument is actually indicating a tempera- 
ture considerably below this. 

For all other temperatures up to 1000 degrees 
Fahrenheit the sensitive member is of the mercury- 
actuated type. 

Time switches are also employed to great advan- 
tage in connection with automatic control. By means 
of this device it is possible to start up or shut down 
the heating operation at any time of day or night de- 
sired, thus saving much time and labor. The switch 
may be set to start heating, say, at half past six in 
the morning so that when the operator arrives at seven 
o’clock no time is lost in bringing the apparatus up to 
proper temperature, and the work of the dav can be 

started at once. Again, in the operation of baking, 
the bake may not be fully completed at quitting time. 
In this case, the switch can be set to disconnect the 
oven at the proper time, after operator leaves, at which 
the bake will be completed. 

A very striking example of the flexibility and ease 
of control in the application of electric heat is found 
im the electric welder. Here the heat is generated at 
the exact spot and to the exact degree to effect a per- 
fect junction of the metal -without the use of any flux 
whatever. Where can you find a fuel-fired process so 
simple, so complete, so efficient in utilization of heat? 
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ADVANTAGES OF ELEcTRIC HEAT. 


From what has gone before it must be apparent 
that the advantages to be obtained from the heat of 
electrical energy are many and great, both as regards 
thermal efficiency as well as increased production and 
better quality of product. Enumerating them briefly, 
these include saving in time, labor and space, with the 
attendant saving in first cost of apparatus, overhead, 
real estate and taxes included by them; greater thermal 
efficiency in that electrical energy is transformed into 
heat at 100 per cent efficiency and is utilized at from 
three and one-half to four times the efficiency of fuel- 
combustion devices. 

It is clean, safe, sanitary. It can be used in any 
atmosphere and generated in any quantity or at any 
temperature desired. By its use the fire hazard is 
greatly reduced and the working conditions of labor 
vastly improved. It is susceptible of perfect and auto- 
matic control as regards localization, time and tem- 
perature to an extent not yet attained with any other 
method and exact conditions can be duplicated at will. 

The heating unit is small, compact and substan- 
tially built, which allows of greater flexibility in appli- 
cation than with any other heating device. When ap- 
plied to various industries or processes of those indus- 
tries each unit has its own specific advantage. We 
have already seen the advantages to be obtained from 
the electric furnace. 

In drying and baking of all kinds, by the proper 
control of temperature, drying can be accomplished 
under 212 degrees Fahrenheit, so that the moisture ts 
not too rapidly converted into steam, thereby requiring 
additional ventilation. Heat can be more uniformly 
distributed and. controlled so nicely that it can be main- 
tained just under the flash point of lacquers, japans 
and enamels. Only sufficient ventilation to carry off 
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the vapors arising from the process is necessary, while 
in some phases of it the vents can be entirely closed 
and all the heat conserved. 

In spot and arc welding intense heat in the desired 
quantity can be concentrated at the exact place and’ 
for the time required only. 

In riveting and upsetting no unnecessary or over- 
heating occurs. Low-voltage current is passed through 
an inch or two of the bolt or rivet blank, raising its 
temperature so that the head may be formed in the 
bull dozer, the remainder of the blank remaining so 
cold that it can be held in the hand. 

In the heat treatment of steel, scale is done away 
with, the work is not burned or heat-treated to such 
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an extent as to make it worthless. Control of tem- 
perature is here essential and can be obtained to a 
nicety in the annealing furnace, and the percentage 
recovery of the metal greatly increased. 

In heating of liquids, melting of metal in pots and 
hot-plate work, the units are so shaped and imbedded 
in the apparatus used and of such thermal character- 
istics as to accomplish the work with the least possible 
expenditure of time and energy and at the highest 
efficiency. 

Summing up, the advantages to be gained by the 
use of the heat of electric energy are: 

I. Saving in time, labor and space, with the at- 
tendant saving in overhead, real estate and taxes. 

2. Can be utilized in any atmosphere, resulting in 
vastly improved conditions of labor. 

3. Itis clean, sanitary and safe, resulting in reduc- 
tion of fire hazard and risk of loss of material, product 
and even life itself. 

4. Greater thermal efficiency, since heat is pro- 
duced without loss and utilized at from three and one- 
half to four times the efficiency of fuel-combustion 
devices. 

5. It can be controlled automatically to an extent 
impossible by any other method of producing heat. 

_ 6. Can be generated in any quantity and at anv 
temperature required in the industrial heating field. 

7. It can be concentrated at any desired point and 
confined to definite area. 

8. It is more flexible and can be readily applied 
to a large variety of uses. 

g. By its use greater product for a given time is 
obtained and its quality improved. 

10. Specific conditions can be duplicated at will, 
since with size and material of conductor as well as 
impressed voltage for a given installation once fixed, 
the same amount of current will flow automatically, 
producing thereby the same amount of heat. 


Potnts TO BEAR IN MIND IN ACOUIRING THE HEAT- 
ING Lown. 


The load secured from the application of electric 
heat is an ideal one, huge in quantity, yet in general 
composed of a large number of small installations with 
a high and practically noninductive load-factor, of 
just the right characteristics to straighten out the pre- 
vailing fluctuations in power demand and help equalize 
the output of the station over the entire 24 hoyrs. 

To obtain this load in a manner satisfactory to 
both the central station and the consumer, it is essen- 
tial that the salesman be conversant with not only the 
thermal characteristics of the various heating units, 
with the manner of their application and method of 
operation. but also with the details of the requirements 
of the various processes in which thev are to be used. 
Too much emphasis cannot be laid on this point. The 
same broad considerations that led to the adoption of 
gas fuel in place of coal or coke-fired heating devices 
has forced, and is influencing every dav, the adoption 
of electric heat in place of gas or oil-fired apparatus 
in spite of the fact that, viewed from the standpoint 
of heat energy only, either is cheaper in almost every 
instance. 

The crux of the whole matter lies in the fact that 
the cost of heat energy alone as compared with the 
cost of the entire finished product 1s in many instances 
negligible. Manv items enter into the total cost of 
production, of which heat energy is only one, so that 
while electric heat mav be the more expensive still, if 
by its use the other items (such as time required. labor, 
fre insurance, ete.) are cut in greater proportion, pro- 
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ducing greater quantity as well as improved quality, 
it is evident that not only is electrically generated heat 
cheaper to use but also its use is imperative in order 
to compete successfully with those using it in similar 
processes. 

It is a mistake to try to use electric heat in all 
industrial heating applications because by the very 
nature of the intermittent methods and inefficient use 
of heat of many processes in their present form, the 
energy charge, which in this case is a major charge, 
would be prohibitive. There are some exceptional 
cases where it is advisable to use electrical energy even 
though its cost is several times greater, as, for instance. 
the replacing of gasoline-fired linotype pots with the 
consequent dirt, smudge and great fire hazard, all of 
which are present to a much greater extent than in 
the case of gas-heated pots. 

Large business today is keenly interested in and 
has to a great extent adopted the principles of scien- 
tific management. This is nothing more than the 
intensive study by trained men of each and every oper- 
ation, process and method used throughout the entire 
organization. and their reduction to the most elemental 
form possible: the analyzing of these forms and the 
installation of new and improved methods, where 
necessary, resulting in the greatest production and of 
the quality desired with the least expenditure of time 
and energy. When manufacturing in quantity, there 
is always one best wav to perform the various proc- 
esses through which the work must pass to its com- 
pletion. Scientific management determines this par- 
ticular wav and standardizes it with the result that 
what has been termed as the continuous method of 
production, resulting in large volume at low cost, has 
of necessity come into use. Its advantages are many 
and obvious. To this phase of manufacturing elec- 
trical energy is peculiarly adapted and bv its use the 
process most easily changed over from tke intermit- 
tent to the continuous method. Unless such a change 
can be effected, in many instances electrification will 
be a failure. 


ILLUSTRATION OF THE ADVANTAGES OF THE CONTIN- 
vous Process Mape POSSIBLE BY ELECTRIC HEAT. 


In order to illustrate the many advantages of the 
continuous over the intermittent process, a good ex- 
ample is that of the customary practice in japanning 
rooms. Work is dipped by hand, often only one piece 
at a time, and then hung up bv hand to drip. Next 
it is carried, again by hand, into an oven which mav 
or may not be partially heated, and hung on supports 
to be dried and baked. As soon as the oven is com- 
pletely loaded in this manner, it is closed and the heat 
turned on, being brought up to the temperature re- 
quired, which is maintained until the bake is com- 
pleted. The heat is then turned off, and the oven 
allowed to cool sufficiently to allow men to enter and 
carry out the material piece bv piece. 

Such a process is obviously most inefficient, its 
shortcomings many and expensive, but typical of the 
intermittent methods as used in thermal processes. An 
analvsis easily demonstrates these. 

Human beings, which are the most expensive of all 
laboring devices, are used for handling the work and 
only a small part of it at a time. Due to this methoa. 
the dipping, dripping, and oven equipments are ir 
active use but a fraction of the possible productive 
working time. A large amount of heat energy is 
wasted and time lost since after the oven is heated to 
maximum temperature it is allowed to cool off. onlv 
to be heated up again for the next.bake, while as much 
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or even more time is spent in cooling as in heating up, 
and that lost during the loading and unloading is large. 

On the other hand, the continuous process produces 
exactly opposite conditions and makes use of mechan- 
ical devices as much as possible. The work is dipped 
all at onee after being loaded on a conveyor which 
also carries it over the drip tanks, also through the 
oven and places it in readiness for the next operation. 
The salient features here are that the work is handled 
in quantity by mechanical means and no time wasted 
in heating up and cooling off the oven, since the men 
do not have to enter it. The chain conveyor system is 
now mostly used. 

It is evident that by the use of such a process the 
first cost of equipment required is reduced to a mini- 
mum since all parts of such an installation can be 
used continuously. It is also obvious that the cost of 
labor required in this process as compared to the inter- 
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Again the human factor with all of the inherent 
chances for error is eliminated, and if one piece of 
work is good. all must be good. 

“Third, the ventilation of the oven need not be 
varied from time to time, as in the case previously 
described. The japanning process is continuous, and 
ventilation can be continuous. The ventilation can 
therefore be set at the value found best by experience 
and maintained at that value indefinitely. Another 
variable is thus eliminated. 

“Fourth, by passing the ventilating air and the 
work in opposite directions, the thermal advantages 
of counterflow can be obtained. The outgoing work 
can be made to heat the incoming air to a certain ex- 
tent, thus reducing the quantity of energy used for 
this purpose in the heating zone itself; and the out- 
going air can be made to preheat the incoming work, 
thus reducing the quantity of heat which must be 


View of Electric Enameling Oven at Ford Assembly Plant, 


mittent process as described above is likewise reduced 
to a minimum. 

Other advantages, which at first thought are not so 
apparent, have been so well described by Prof. C. F. 
Hirshfeld in his article, “Continuous Methods in 
Thermal Process,” that we quote from it as follows: 

“First, all items connected with the process, such 
as position of work during dip and drip, time of 
drip, time to bake, etc., may be definitely set and dupli- 
cated time after time without variation, by proper 
design and proper choice of conveyor speed. All these 
items are therefore made independent of the foibles, 
“hunches.” and negligence of human attendants. 

“Second, the oven can be easily so arranged that 
the work is passed through zones of properly gradu- 
ated and properly maintained temperatures so that it 
may be heated and cooled exactly in those ways which 
have been found by experiment to give the best results. 


Chicago, Ill. 


given to the work in the heating zone of the oven. 
With properly proportioned apparatus it is conceiv- 
able that the ventilating air might be passed through 
the oven without removing any heat therefrom and 
that the passage of the ventilating air might actually 
reduce the quantity of energy required for heating the 
work itself. Great energy savings are possible, even 
if this ideal is not commercially attainable. 

“Summarizing the comparison between the inter- 
mittent and the continuous methods of japanning, it 
may be said that the former is costly, haphazard and 
unsatisfactory, while the latter is cheap, scientifically 
accurate and highly satisfactory.” 


The Minneapolis ( Minn.) General Electric Com- 
pany 1s conducting a direct-by-mail campaign to own- 
ers of unwired dwellings on its lines with good re- 
sults. mi ~ | 
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Interconnection of Power Systems 


LSEWHERE in this issue will be found in con- 
E densed form the interim report of the coal con- 

servation sub-committee of the reconstruction 
committee formed to investigate and report on power 
conditions and tentative remedies in Great Britain. 
This report contains much of interest to us, for the 
situation here is very similar to that in England, the 
difference being one chiefly of degree. For this rea- 
son the report is respectfully recommended to our 
fuel administrators and coal conservation committees, 
since the remedy in both cases is basically the same. 

England is less fortunate than we so far as natural 
resources are concerned. She has practically no ot!, 
natural gas nor water power. Of coal she has ample, 
and the best in the world, but the supply is not un- 
limited. Her coal consumption has increased rapidly, 
as has also the cost. The dependence of industry upon 
coal and the cost of production likewise is forcing her 
to turn to methods of reducing the coal consumption 
and cost of power production. Electrification offers 
such a means of at once conserving coal and increasing 
production at reduced cost. Put tersely, generation 
and transmission of electrical energy upon a gigantic 
and efficient scale offers the solution of the vital prob- 
lems of today—railroad relief, alleviation of coal 
famines, elimination of the smoke nuisance, increased 
production at lower cost and general conservation of 
coal. -To accomplish these things, obtain ample cheap 
power whilst conserving coal and capital, it 1s pro- 
posed to replace the 600 or more plants by 16 super- 
plants and all so connected together as to enable efh- 
cient operation. 

One of the most difficult things to be overcome in 
the United Kingdom in the amalgamation of many 
plants and systems into a unified system is the fact 
that many frequencies, much antiquated equipment 
and different privately-owned and municipally-oper- 
ated plants will have to be either absorbed or aban- 
doned. These many small plants have sprung up 
partly on account of the laws of the country, but more 
because each community has grown up individually 
instead of growing up together. Municipalities have 
built their plants so as to come within their own 
municipalities, without regard to suitability. Another 
reason partly responsible for the number of small sta- 
tions located in fairly close proximity of one another 
has been that artificial cooling of condenser water has 
been necessary, usually by towers, generally expensive 
and rarely efficient, and a practice of increasing diffi- 
culty with the larger stations. The demands for en- 
ergy had not been co-ordinated and the requirements 
for power and lighting locally have been met locally 


and individually where in many cases unification would 
have been preferable in every way. 

If the recommendations of the sub-committee on 
coal conservation are followed, the 600 odd plants in 
the United Kingdom will be eventually replaced by 
some 16 super-stations suitably situated and intercon- 
nected together. Industrial plants having available 
waste heat, it 1s intended, shall be used according to 
the amount of waste heat available. Whatever con- 
flict there may be between the interests of the local 
electrical authorities which exist at present and the 
interests of a comprehensive scheme, there is no con- 
flict in this matter between the interests of the local 
community and those of the nation as a whole. The 
interests of every individual user of electricity are 
bound up with the establishment of a system which 
will deal comprehensively and upon the right lines 
with the gradual development of all electrical require- 
ments of the community. 

England's problem is our problem, except perhaps 
that ours may necessitate interconnection and unifica- 
tion in units instead of as one unit. Jn any case, the 
interconnection of individual units must come first. 
We are fortunate in having water power, natural gas 
and oil to augment our coal supplies. England has 
awakened to the fact her coal supplies are not inex- 
haustible, and thus is determined to abandon the ex- 


travagance of the past. When the lull comes after the 


cessation of hostilities, the United Kingdom hopes to 
turn toward efficient economical electrification upon a 
vast scale. By so doing she will conserve her coal, 
alleviate the smoke nuisance, make available plenty of 
low-priced energy, and revolutionize the railroads. We 
can do no better. 

It is recognized that electrical energy is more efh- 
ciently, conveniently and cheaply transmitted than coal 
can be transported, at the same time extending the 
capacity of the railroads accordingly. It is thought 
that with the coming of interconnected transmission 
lines and bulk generation of energy, so, too, will come 
the electrification of railroads in due course. We 
know our railroads are overloaded with freight, that 
the transport of coal constitutes 38 per cent or more 
of total freight hauled by the railroads. It is difficult 
to estimate the vast saving in cost and also increased 
capacity if energy were transmitted instead of trans- 
ported as coal. | 

We here fully understand the importance of large 
units installed in stations of 100 or more megawatts 
located upon suitable sites, and operating at high load- 
factors. We also are beginning to tie-in systems and 
stations and thus obtain the economies of equipment 
and fuel that obtain by so doing. Samuel Insull, one 
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of our foremost public utility operators, has long been 
an advocate of interconnection of power systems. 
Germany and Austria are linking up their tranmis- 
sion lines and generating stations. England has taken 
her energy and fuel problem in hand seriously and 


may he expected to prosecute it to a successful con- 


clusion. Surely we cannot stay aloof by not doing the 
same. With our vast natural resources, with our 
favorable position, and with the radical strides already 
made, surely we will harness the water powers, link 
up the coal mines with industry by wire instead of 
congested railroad tracks and interconnect generating 
stations and transmission systems for economy of 
investment and energy production and distribution. 
Electrification means not coal saving alone. It means 
increased production and lower cost, a very important 
factor if we are to go out to conquer world markets 
with the existing labor situation. It means labor and 
equipment may be better utilized. It means economy 
and thrift instead of waste of material and effort and 
health. 


The Trend oe Coal Prices Encourages 


Pulverized Coal Development 

While the use of pulverized coal has long been 
employed in certain industries, the coal situation of 
the last year or so has brought it to the front as a 
possible if not probable solution to the low-grade fuel 
problem. Necessity has created a demand for the 
poorer grades of coal, and they have been used, and 
in use have caused considerable trouble in many ways. 
Many there are who look to pulverized fuel for over- 
coming the smoke and clinker troubles, and making 
available coals that otherwise could not be generally 
used. 

In the cement industry pulverized coal has been 
used for some twenty years, and the metallurgical 
industries have more lately taken it up. The railroads, 
looking for higher efficiency, greater ease and closer 
accuracy of control, the elimination of cinder, smoke 
and sparks, have welcomed pulverized fuel and rec- 
ognize its latent possibilities. Pulverized coal has 
been used of late to a larger if small extent under sta- 
tionary steam-making boilers, but only upon a small 
scale. The results are what might theoretically be 
expected, yet the large amount of auxiliary apparatus 
required for crushing, drying, pulverizing and feeding 
of coal and air have acted as deterrents toward its 
wider adoption. Many problems in placing pulverized 
coal upon a commercial or industrial basis have already 
been solved, but many remain. Some are concerned 
with the treatment and use of coal; others concern 
the furnace chamber and the effect of erosion, freezing 
slag and result from the high velocity of the furnace 
gases, their high temperature and behavior of pul- 
verized ash. 

In all walks of life, in every branch of industry, 
efficiency and economy are being striven after tire- 
lessly. Conservation of coal and water, of time and 
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money and labor, and the high cost of coal have never 
before approached the magnitude they have attained 
today. Accurate control of heat, efficient utilization 
of coal, increased steam-making capacity, and lower 
cost of operation, are the things that are helping to 
break down the proverbial conservatism borne of old- 
time methods and hold promise of enabling pulverized 
coal to be developed upon a large scale, with results 
perhaps not even possible in the small plant. 


Power Development a National Prob- 


lem 

NDIFIFERENCE and opposition to national legis- 
| lation designed to facilitate the development of 

water power on the public domain have been due, 
in some degree, to the fact that this proposition is 
interpreted as being one that principally concerns the 
Rocky Mountain and Pacific Coast states, in which 
there exist extensive forest reserves and other lands 
controlled by the Federal Government. Those lands, 
reserved ard otherwise unoccupied, mostly cover the 
headwaters and upper reaches of streams in moun- 
tainous and semi-arid regions, where water-power 
possibilities exist. In the states of the East and Mid- 
dle West the title to nearly all the original public 
domain has long since passed either to private owner- 
ship or to the individual states. 

The state of New York, for instance, is awaking 
to the necessity of developing the unused water power 
of its streams, but the problem there is a matter of 
state legislation, instead of federal. That state has 
its Adirondack Forest Preserve, rich in streams of 
tremendous power resources; and the state govern- 
ment has taken the initiative to utilize that power 
without despoiling the scenery or violating the original 
purpose for which the Preserve was set apart. Dams 
and hydroelectric plants in that domain will not vitiate 
nor consume the water, nor disturb the mountain 
trout. | 

Similarly, the streams flowing from the water- 
sheds of the western mountain ranges may be utilized 
for power purposes without violating any of the prin- 
ciples of true conservation. Those domains, now 
under federal control, may remain so indefinitely, but 
that should not be allowed to stand as a bar to legiti- 
mate power development on the streams within their 
borders. The open sesame to this result is congres- 
sional enactments which conserve and protect, but 
which will encourage the use of this latent power. 

Every hydroelectric plant in service means the con- 
servation of coal and oil supplies. The electrification 
of thousands of miles of transportation lines within 
the radius of possible hydroelectric development is a 
possibility which would have a telling effect in reduc- 
ing fuel consumption. The nation as a whole should 
be concerned with the problem of hydroelectric de- 
velopment in the West, or in any other group of states 
having water-power resources. 
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Lynn Section Discusses Metric System—Rate Problems— 
“Daylight Saving” Plan—A. I. E. E. Program—Other News 


LYNN SECTION DISCUSSES ‘THE METRIC 
SYSTEM. 


Speakers Advocate an International System Between 
United States, Great Britain and Russia. 


The pros and cons of the metric svstem of weights 
and measures were discussed at the January 23 meet- 
ing of the A. J. E. E. Section at Lynn by L. D. Bur- 
lingame, industria! superintendent of the Browne & 
Sharpe Manufacturing Company; S. S. Dale, editor- 
in-chief of Textiles; and by Prof. A. E. Kennelly of 
Harvard University. A large attendance testified to 
the interest in the speakers and subject. In the ab- 
sence of Prof. Adams, who was unable to come. Prof. 
Kennelly spoke twice and showed that even in elec- 
trical engineering the metric svstem 1s making some 
progress. He admitted that a complete change to the 
system would take time and cost money, but argued in 
favor of the United States, Great Britain and Russia 
falling in line so that there would be an international 
system. 

Mr. Burlingame said that endless confusion would 
be caused in his business by the compulsory adoption 
of the metric svstem of measurements, and Mr. Dale 
offered an amusing record of one day's trading bv a 
family in Chile, where the attempt to standardize the 
metric system has been a long and baffiing effort. 

The matter was left for further study and F. P. 
Cox. chairman for the evening. advised all to continue 
to ponder over the merits and demerits of the system 
as pointed out by the able debaters. 


RATE INCREASES ASKED BY UTILITIES 
OF ILLINOIS TRACTION SYSTEM. 


Increase in Lighting and Power Rates of 6 to 20 Per Cent 
Necessary to Meet Higher Fuel Cost. 


A general increase in the rates of electric light and 
gas rates, as well as in street-railway service is asked 
for in a petition filled by thirteen subsidiary companies 
of the Illinois Traction Svstem, the bill being pre- 
sented to the Illinois Public Utilities Commission, Janu- 
ary 31. An increase in electric lighting rates of from 
6 to 20 per cent is asked. For electric railway service, 
the companies ask for a straight five-cent fare, elim- 
inating all reductions in quantity sale of tickets, the 
straight five-cent fare being asked for in all communi- 
ties served except Cairo and Jacksonville, where a 
six-cent fare is asked. Henry I. Green, of Urbana, 
Jll., general counsel for the companies, filed the bill. 
The companies named are the Madison County Light 
& Power Company of Edwardsville, the Northern 
IHinois Light & Traction of Ottawa, the Clinton Gas 
& Electric Company, the Urbana & Champaign Rail- 
way, Gas & Electric Company, the Jacksonville Rail- 
wav & Light Company, the Decatur Railway & Light 
Company, the Danville Street Railway & Light Com- 


pany, the Bloomington and Normal Railway & Light 
Company, the Cairo Electric & Traction Company, 
the Galesburg Railway, Lighting & Power Company, 
the Peoria Railway Company, the Quincy Railway 
Company and the Urbana Light, Heat & Power 
Company. 

The petition recites that owing to the present 
abnormal conditions caused by the war and causing 
great increase in the cost of producing electric and gas 
service, the companies are in need of immediate relief 
in the form of increased rates for all public utility 
service rendered. Coal increases alone are said to 
be $350,000. 


“DAYLIGHT SAVING” PLAN FOR ENTIRE 
YEAR RECEIVING MORE FAVOR. 


Proposal First Made by Samuel Insull Being Taken Up by 
Central-Station Men and Urged Upon Congress. 


In our issue of January 19 there was published a 
telegram which Samuel Insull, chairman of the Ili- 
nois State Council of Defense and president of the 
Commonwealth Edison Company, of Chicago, sent, on 
January 4, 1918, to Thetus W. Sims, chairman of the 
Committee on Interstate and Foreign Commerce of 
the House of Representatives, Washington, D. C. In 
substance this telegram called attention to the consid- 
eration of ‘‘davlight saving” bills by Congress, advo- 
cating that instead of confining the plan to the five 
summer months of the year, it be made effective 
throughout the vear, thereby preventing the overlap 
of the day power load and evening lighting load af 
electric power plants and making a real economic sav- 
ing to the nation. 

This matter, first publicly advocated bv Mr. Insull 
in his telegram, has aroused a great deal of interest 
among central-station men throughout the country. 
and a number of them have urged that this broadened 
aspect of davlight saving be put into effect in this 
country instead ‘of the five- -month plan heretofore con- 
sidered alone. At present there are prospects that 
some daylight-saving plan will be enacted by Congress 
in the near future, but as to whether the Insull pro- 
posal of making it apply throughout the vear will 
receive congressional endorsement it is still too early 
to sav. 

Refore giving the figures that Mr. Insull included 
in his telegram, he had a study of the subject made 
by the statistical department of the Commonwealth 
Edison Company, the results of which he has given 
us as follows: 

“Regarding the effect of moving the clock forward 
one hour. during the entire vear. the following are the 
figures for the Commonwealth Edison Company, based 
upon the vear 19017: 

“The loss in revenue is estimated at $617,000, and 
is figured at 3 cents per kilowatt-hour generated. 

“The saving in kilowatt capacity. or the kilowatt 
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capacitv that would be released, would amount to 
30,940 kilowatts, or 15.8 per cent of the capacity 
necessary for the supply of the light and power, exclu- 
sive of railway power. 

“The saving in kilowatt-hours is estimated at 6.1 
per cent of the total kilowatt-hours generated for 
lighting supply, or a total saving of 20.570.000 kila- 
watt-hours. 

“The saving in coal is estimated at 214 pounds per 
kilowatt-hour, and, applied to the above kilowatt- 
hours, amounts to 25,700 tons. I would say that this 
coal saving should be very considerably increased by 
reduction in the firing up and banking of boilers on 
account of the reduction in peak load. 

“The above saving in capacity figured at $20 per 
kilowatt for fixed charges, plus the coal figured at $3 
per ton, results in a theoretical net saving, on the all- 
year-round basis, of $80,000.”’ 

From the foregoing data. Mr. Insull computed that 
making davlight saving effective throughout the vear 
would save the electric lighting consumers of the coun- 
try $7,500,000, and would save more than 230,000,000 
tons of coal. The effect on lighting companies would 
practically be offset by the improvement in load-factor 
because of the reduction in the winter peak. 


NEW YORK EDISON SAVINGS ASSOCIA- 
TION ENJOYS PROSPEROUS YEAR. 


Annual Report Indicates No Effect from Unfavorable 
Conditions Caused by War. 


With a total membership of 2453, and with assets 
of more than half a million dollars, the New York 
Edison Savings & Loan Association has closed its 
sixth business year. At the sixth annual meeting divi- 
dends of 6% and 5 per cent were declared, and offi- 
cers for 1918 were elected. The Association was or- 
ganized in 1912 to encourage the saving habit among 
the emploves of the lighting company. 

The unfavorable conditions caused by the war have 
not prevented the association from keeping pace, with 
respect to its earning power, with its previous records. 
The membership. partly due to the war, has decreased 
from 2596 in 1916 to 2453 at the clase of last year. 
Reports, however, showed that the amount of monev 
deposited in 1917 was $285.882, or more than $21.000 
in excess of the total the vear before. The smallest 
deposits are accepted with the result that the thrift 
habit has been greatly encouraged. 

A new item in the dividend schedule is the shares 
in military suspense created for the benefit of those 
members serving in the Army and the Navy. To these 
members are apportioned dividends at the installment 
share rate, so that they may have their installment 
holdings continued without penalty for non-payment 
during the period of the war. Arrangements also have 
heen effected to cover the mortgage accounts of mem- 
bers who are serving Uncle Sam. 

The report of the treasurer showed that the asso- 
ciation’s total resources are $547,437.26, an increase 
of $121,666.82 over the previous vear. This includes 
deposits by emploves, totaling $486.025.09. The sum 
of $69.554 in dividends has been distributed to mem- 
bers since the association was formed. During the 
past vear this item amounted to $26.962. 

The following officers were re-elected for the en- 
suing vear: Arthur Williams, president: A. A. Pope, 
vice-president; E. E. Bondy. corresponding secretary ; 
Adolph Hertz, treasurer; T. C. Robinson, financial sec- 
retary. E. M. Van Norden, Albert Goldman, W. J. 
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Meara and F. C. Henderschott were re-elected as 
directors to serve for a term of three years. 


NEW YORK ELECTRICAL SOCIETY 37 
YEARS OLD. 


Anniversary Meeting to Be Held February 22—Rapid 
Increase in Membership. 


On February 23, the New York Electrical Society 
will attain the thirty-seventh year of its existence. 
Upon that date, in 1881, a prominent group of teleg- 
raphers met at the old United States Hotel and organ- 
ized the society, electing 121 members. 

The Society as a body is to be congratulated upon 
a long and useful existence. Secretary Guy reports 
that the work of the present membership committee 
is briskly progressing and that a considerable increase 
in membership will be reported at the January meet- 
ing, as the result of a recent active campaign. 


THE TELEPHONE AND THE WORLD WAR. 


Address Before New York Electrical Society Describes 
Important Service Rendered and Dependence 
of Army on Telephone Communication. 


Ina graphic and vivid talk on “The Telephone and 
the World War” delivered before the members of the 
New York Electrical Societv on Thursdav evening, 
January 24, H. J. Carroll, of the New York Telephone 
Company, related many stories of the quick wit and 
heroism displaved by the men who are serving the 
trench line telephone systems. 

Soon after the meeting had been called to order in 
the auditorium of the Engineering Societies Building, 
Mr. Carroll was introduced and began his recital. He 
told of the manner in which barrage fire is regulated 
“linking officers” in the British 
armies. These officers push on after the infantry ad- 
vance, laving wires and then telephoning back to bat- 
tery commanders the location of the enemy, at the 
same time advising the distance the fire should be 
shifted to be effective. Explaining how carefully the 
wires are guarded, he said that all of the warring 
armies maintain telephone patrols, which constantly 
test, repair and protect the lines. 

Approaching gas attacks. he continued, are detectea 
by observers whose olfactory senses are abnormally 
acute. Stationed at the outposts. these men, upon 
scenting the attack, immediately telephone the alarm 
to the trenches, permitting the soldiers to don their 
protective masks before the deadly gas arrives. Į isten- 
ers, in subterranean passageways dug under No Man's 
Land, he related, use an instrument similar to that 


emploved hv doctors in testing heart action. In this 
way, tunnelling and digging bv the enemy. hundreds 


of vards away, is detected and the word transmitted 
over the phone to the front lines telling of the loca- 
tion of the “moles.” 

He went into interesting detail about how the Bel- 
gians, Russians, French. Austrians and others de- 
pended on the telephone in the field. In this connec- 
tion he told ahout the telephone central office which 
the Anzac troops had constructed at the Dardanelles. 
It was rudely put together. the walls and ceiling being 
entirely made from sand bags, rendering it safer when 
attacked. 

In conclusion, Mr. Carroll described the work that 
has been cut out for the telephone-and whaty it is 
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already accomplishing here and with the American 
forces abroad. In connection with this work 12,000 
competent operators had been organized into a special 
force to handle government messages throughout the 
nation. Also the organization.of the army under 
General Pershing is linked by telephone all the way 
from the port of embarkation to the front line trenches. 
He closed by declaring the telephone to be the nerves, 


eyes and intelligence of the army and that the Signal 


Corps men would play a tremendous part in the busi- 
ness of “Kanning the Kaiser.” 

It was announced at the meeting that 220 new 
members had been secured as a result of the unrelent- 
ing membership campaign that is driving ahead for 
500, with the slogan, “Over the Top by June 1,” as 
their incentive. Men from all electrical industries in 
the vicinity of New York City are eligible. 


NEW YORK COMMISSION ORDERS REDUC- 
TION IN RATES. 


New Rate of Flatbush Gas Company to Conform to 
Brooklyn Edison Rate. 


On the recommendation of Commissioner Charles 
S. Hervey, the Public Service Commission for the 
First District of New York has ordered the Flatbush 
Gas Company to reduce its maximum rates for elec- 
tricity in the Borough of Brooklyn from twelve cents 
per kilowatt-hour to ten cents for the six months be- 
ginning March 1, 1918, nine cents for the succeeding 
six months, and eight cents thereafter. that is. begin- 
ning March 3, 1919. The order is to take effect on 
March 1, 1918. The Flatbush Gas Company serves 
the Flatbush area of Brooklyn with both gas and elec- 
tricity, but the order affects only the rate for elec- 
tricity. The present maximum rate of the Flatbush 
Gas Company is twelve cents per kilowatt-hour, while 


the Edison Electric Illuminating Company of Brook-. 


lyn, which serves the rest of the Borough of Brook- 
lyn, now charges, under an order of the Commission, 
a maximum of eights cents per kilowatt-hour. The 
number of consumers served by the Flatbush Gas 
Company is reported to exceed 12,000, and it is antici- 
pated that under the proposed rate ordered by the 
Commission there will be a saving to the consumers 
of the Flatbush Gas Company as compared with their 
present rates of nearly $90.000 annually. The order 
directs the Flatbush Gas Company to establish the 
following maximum rates: From March 1, 1918, to 
August 31, 1918, ten cents per kilowatt-hour; from 
September 1, 1918, to February 28, 1919, nine cents 
per kilowatt-hour; from March 1, 1919, eight cents 
per kilowatt-hour; from and after March 1, 1918, not 
more than six cents per kilowatt-hour for current 
consumed in excess of two hours’ average daily use of 
maximum demand. 


PROGRAM FOR MIDWINTER CONVENTION 
OF A. I. E. E. 


Four Technical Sessions to Be Held in New York Febru- 
ary 15 and 16. 


The sixth annual midwinter convention of the 
American Institute of Electrical Engineers will be 
held February 15 and 16 in the Engineering Societies 
Building, New York City. On account of war condi- 
tions, the Meetings and Papers Committee, with the 
approval of the Board of Directors, has decided to 
make this convention purely a business meeting and 
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theretofore no entertainment features or excursions 
have been included in the program. 

The convention will include four technical sessions 
which will be held on Friday morning, Friday after- 
noon, Friday evening and Saturday morning. A 
strictly informal dinner will be held between the after- 
noon and evening sessions on Friday. 

The session on Friday morning will be devoted to 
the subject of Circuit-Breaker Ratings. That on Fri- 
day afternoon to Meters and Measurements. The 
Friday evening session will be devoted to a lecture by 
Dr. A. C. Crehore, followed by discussion. This ses- 
sion will be of general interest to everyone, as the 
subject will be presented in a popular and non-tech- 
nical manner. The session on Saturday morning will 
be devoted to the subject of “Alternating-Current 
Commutator Motors.” 

A more detailed outline of the program is given 
below. 

Friday, 10:30 a. m.—Opening remarks by Presi- 
dent E. W. Rice, Jr.: paper on “Rating and Selection 
of Oil Circuit-Breakers,”’ by E. M. Hewlett, J. M. 
Mahoney and G. A. Burnham. 

Friday, 2:30 p. m—Papers on “A New Standard 
for Current and Potential,” by C. T. Allcutt; “The 
Thermoelectric Standard Cell,” by C. A. Hoxie: “The 
Character of the Thermal Storage Demand Meter.” 
by P. M. Lincoln; “Measurement of Power Losses in 
Dielectrics of Three-Conductor High-Tension Cables,” 
by F. M. Farmer. 

Friday, 8:20 p. m.—Lecture, “Some Applications 
of Electromagnetic Theory to Matter,” by Dr. A. C. 
Crehore, to be followed by discussion. 

Saturday, 10:20 a. m—Papers on “Commutation 
in Alternating-Current Machinery,” by Marius A. C. 
Latour: “The Secomor—A Kinematic Device Which 
Imitates the Performance of a Series-Wound Com- 
mutating Motor,” by V. Karapetoff; “The Polyphase 
Shunt Motor,” by W. C. K. Altes. 


IRON AND STEEL ELECTRICAL ENGI- 
NEERS APPOINT COMMITTEES. 


Association Activities to Be Enlarged—Meeting to Be 
Held in Pittsburgh, February 16. 


The Association of Iron and Steel Electrical Engi- 
neers has recently announced the new officers of the 
Association and the chairmen of the various commit- 
tees. The officers, the majority of which were elected 
at the last annual meeting held in Philadelphia, are: 
C. A. Menk, president, Carnegie Steel Company, Mun- 
hall, Pa.; D. M. Pettv, first vice-president, Bethlehem 
Steel Company, South Bethlehem, Pa.: R. W. Gilson, 
second vice-president, Carnegie Steel Company, 
Youngstown, Ohio; J. F. Kelly, secretary, National 
Tube Company, McKeesport, Pa.; James Farrington, 
treasurer, LaBelle Iron Works, Steubenville, Ohio: 
F. D. Egan, past president, Pittsburgh Iron & Steel 
Foundries Company. Midland, Pa.; W. T. Snyder, 
past president, National Tube Company, McKees- 
port, Pa. 

Under the management of the previous admin- 
istration the membership increased by 237 members 
during the last year. The annual convention held at 
Philadelphia exceeded all past conventions from a 
standpoint of the technical discussions. It is interest- 
ing to note that this society first organized in 1908. 
and five vears after this the National Safety Council 
developed from one of the committees of the A. I. 
Se On oe 
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For the ensuing year the following members will 
act as chairmen of the respective committees : 

W. T. Snyder, chairman Standardization Commit- 
tee, National Tube Company, McKeesport, Pa.; W. O. 
Oschman, chairman Power Committee, Oliver Iron & 
Steel Company, Pittsburgh, Pa.; A. H. Swartz, chai1- 
man Publicity and Promotion "Committee, Westing- 
house Electric & Manufacturing Company, Pittsburgh, 
Pa.; K. H. Cederland, chairman Electric Furnace 
Committee, Duquesne Steel Works, Carnegie Steel 
Company, Duquesne. Past J-F: Kelly, chairman Mem- 
bership Committee, National Tube Company, McKees- 
port, Pa.; Walter Greenwood, chairman Safety Com- 
mittee, Carnegie Steel Company, Ohio Works. Youngs- 
town, Ohio; B. W. Gilson, chairman Educational 
Committee, Carnegie Steel Company, Ohio Works. 
Youngstown, Ohio; E. Friedlander, chairman Editing 
Committee, Carnegie Steel Company, Edgar Thomson 
Works, Braddock, Pa.; A. H. Swartz, chairman Con- 
vention Committee, Westinghouse Electric & Manu- 
facturing Company, Pittsburgh, Pa.; W. C. Kennedy, 
chairman Electrical Development Committee, Standard 
Seamless Tube Company, Ambridge, Pa.; F. D. Egan, 
chairman Finance Committee, Pittsburgh ‘Iron & Steel 
Foundries Company, Midland, Pa. 

The next annual convention will be held either in 
New York or.Baltimore, September 9-13, 1918. 

A paper on “A. C. and D. C. Skip Hoists” will be 
presented by Mr. Lindquist of the Otis Elevator Com- 
panv at the Pittsburgh Section meeting of the A. I. 
S. E. E., to be held at the Hotel Chattam, February 
16, 1918. 


LOUISVILLE LEAGUE ELECTS NEW 
OFFICERS. 


Two Tickets Present at Annual Jovian Meeting and 
Spirited Contest Takes Place. 


Walter S. Clark, of the James Clark, Jr., Electric 
Company, was re-elected president of the Louisville 
(Ky.) Jovian League at the annual meeting and ban- 
quet of the league held at the Tyler Hotel on Thurs- 
day evening, January 24. Mr. Clark, elected to the 
presidency last fall on the retirement of President F. 
P. Gantt, was at the head of the regular ticket, which 
was opposed by the “Camouflage” ticket. Tickets 
were badly scratched by the hundred members who 
were present, and C. C. Childers, of the Childers Elec- 
tric Company, and Paul Tafel, of the H. C. Tafel 
Electric Company, were the only two others elected to 
serve with him, Mr. Childers being chosen vice-presi- 
dent and Mr. Tafel a director. From the other ticket 
S. B. Storm, of the General Electric Company, was 
elected secretary-treasurer, and James Clark, Jr., of 
the James Clark, Jr., Electric Companv: C. A. Klemm, 
branch manager of the Westinghouse Electric & Man- 
ufacturing Company, and I. Dreyfus, of the Louisville 
Gas & Electric Company, were elected directors from 
the Camouflage ticket. There were several speakers 
and an interesting meeting. 


LIGHTING CURTAILMENT TO BE 
DISCUSSED. 


Illuminating Engineering Society Will Consider Recent 
Orders of Fuel Administrator. 


A general meeting of the Illuminating Engineering 
Society will be held on Thursday evening, February 
14, in the Auditorium of the Engineering Societies 
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Building, New York, N. Y., for the purpose of dis- 
cussing the question of curtailment of lighting due to. 
the Fuel Administration’s conservation movement. 

At this time also a paper will be presented by Pres- 
ton S. Millar on the subject of “Lighting Curtail- 
ment.” This will be discussed by prominent men in 
the gas and electric industry, representatives from the 
Fuel Administration and others concerned in the sub- 
ject. 

Invitations are being sent to the A. I. E. E. and 
the American Gas Institute to join in this meeting. 


WASHING MACHINE MANUFACTURERS 
ELECT OFFICERS. 


Annual Meeting in Chicago Held on' January 22-24—War- 
Service Committee Appointed. 


At the second annual meeting of the American 
Washing Machine Manufacturers’ Association, Jan- 
uary 23 and 24, 1918, in Chicago, the following officers 
were elected: 

President, H. W. Eden, Brokaw-Eden Manufac- 
turing Company, Alton, III. 

First vice-president, H. W. Barker, 1900 Washer 
Company, Binghamton, N. Y. 

Second vice-president, R. D. Hunt, Dexter Com- 
pany, Fairfield, Iowa. 

Third vice-president, John Rocke, Meadows Manu- 
facturing Company, Pontiac, Ill. 

Treasurer, H. W. Voss, Voss Brothers Manufac- 
turing Company, Davenport, Iowa. 


EXECUTIVE COMMITTEE. 


W. J. Conlon, Conlon Electric Washer Company, 
Chicago, IH. 

W. L. Rodgers, Pittsburgh Gage & Supply Com- 
pany, Pittsburgh, Pa. 

J. D. A. ‘Johnson, Michigan Washing Machine 
Company, Muskegon, Mich. 

F. H. Bergman, One Minute Manufacturing Com- 
panv, Newton, Iowa. 

H. G. Braunlich, H. F. Brammer Manufacturing 
Company, Davenport, Iowa. 


ADVISORY COMMITTEE. 


Sam T. White, White Lily Manufacturing Com- 
pany, Davenport, Jowa. 
L. E. Dietz. Boss Washing Machine Company, 
Cincinnati, Ohio. 
E. H. Maytag, Maytag Company, Newton, Iowa. 
War SERVICE COMMITTEE. 


H. W. Eden, Brokaw-Eden Manufacturing Com- 
pany, Alton, Il. 

Sam T. White, White Lily Manufacturing Com- 
panv. Davenport, Iowa. 

L. E. Dietz, Boss Washing Machine Company. 
Cincinnati, Ohio. 

J. D. A. Johnson, Michigan Washing Machine 


Company, Muskegon, Mich. 


W. L. Rodgers. Pittsburgh Gage & Supply Com- 
pany, Pittsburgh, Pa. 
Raymond Marsh is secretary of the Association. 


Contracts for More Ships Awarded. 


Contracts for 46 steel steamers of 10,000 tons 
each that will cost a total of about $115,000,000 have 
been distributed by the United States shipping board 
among four shipbuilding companies, three of which 
are located on the Pacific coast. Only Io of these 
ships will be built on the Atlantic coast: 
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“Win the War” Convention of Elec- 
trical Inspectors 


Memphis Meeting of Western Association of Electrical Inspect- 
ors Discusses Many Topics of Patriotic and Timely Interest 


HE thirteenth annual meeting of the Western 
Association of Electrical Inspectors was held at 
the Hotel Gavoso, Memphis, Tenn. The meet- 
ing was opened at 11:00 a. m. Tuesday and was called 
to order by Emil Anderson, of Minneapolis, president. 
After the formal opening an address of welcome was 
delivered by the Hon. H. H. Litty, mavor of Mem- 
phis, in which he welcomed the guests with true 
southern hospitality, extolling the many beauties of 
Memphis and offering to the delegates the entire free- 
dom of the city with the assurance that everything pos- 
sible would be done for their convenience and com- 
fort. 

The address of welcome was replied to by Frank 
L. Lucas, of Toledo, first vice-president of the asso- 
ciation. Mr. Lucas took occasion to point out to the 
mayor some of the duties of an electrical inspector 
and some of the difficulties of his work and called at- 
tention to the fact that the mavor of a citv was so 
often engrossed in the multitudinous duties of his own 
office that he had no opportunity to become acquainted 
with the really important duties of the electrical in- 
spector. 

The roll call of members showed a very encourag- 
ing response to the call of the meeting and indicated 
that although there is a general tendency to economize 
in matters of inspection the importance of the present 
meeting had been recognized. 

President Anderson delivered his address review- 
ing the work of the association for the past vear. This 
was followed by the report of the secretary and treas- 
urer and the executive committee. The association 
has gained 13 members during the past year, the total 
membership now being 207. The records show a num- 
ber of members in the service of the country. A tele- 
gram from Lieut. Berssenbrugge, who formerly repre- 
sented the city of Milwaukee in the association, ex- 
pressed the hope that “the time would be short before 
he could make a detailed report to the association on 
the use of concentric wiring in Berlin.” 

The spirit of the meeting was indicated by the 
title page of the official program which stated that this 
would be a “Win the War Meeting” with the follow- 
ing quotation from President Wilson: “Preventable 
fire is more than a private misfortune. It is pubiic 
dereliction. At a time like this of emergency and of 
manifest necessity for the conservation of nationa! 
resources, it is more than ever a matter of deep and 
pressing consequence that every means should be 
taken to prevent this evil.” The spirit of this quo- 
tation was carried through the entire program and all 
the addresses and papers dwelt upon the importance 


of the conservation of the country’s resources and how 


this could be effected by the work of the inspector. 
James F. Joseph, secretary, Chicago Advisory 
Committee of the Conservation Committee, National 
Board of Fire Underwriters, spoke on ‘“‘Conserva- 
tion.” He outlined the work covered bv the associa- 
tion which he represented and described in some de- 
tail the responsibility of each individual in this coun- 


try with regard to the part he must play in winning 
the war. and the particular responsibility of those who 
had under their supervision the care of the country's 
resources. He cited as an illustration the case of an 
owner of a small town elevator containing a few 
thousand bushels of grain. One of the inspectors of 
his organization had found such an elevator full of 
grain, but with no protection of any kind. The win- 
dows were broken, the doors wide open so that free 
access was allowed to anyone and the building was in 
a generally dilapidated and dirty condition. After 
some search the owner was found in a corner store 
enjoying a friendly game of rhum. It was a rather 
difficult matter to convince this individual that anyone 
but himself had any interest in Ins property. The 
building and grain were insured, so that there was in 
his mind, in its condition at that time at least, no rea- 
son for undue alarm. However, he was soon shown 
that this grain, like all other grain in storage, belonged 
not to him but to the people of this countrv and that 
it was only held by him as trustee for these people. 
The mayor of the town, who had also awakened to the 
real situation, took a hand in the matter and on threat 
of confiscation the owner lost no time in cleaning up 
and providing proper safeguards. Mr. Joseph, in 
pointing out the duties and responsibilities of in- 
spectors with reference to the carrving on of this war, 
stated that authoritative figures indicated that only 
about 40 per cent of the actual work of the war was 
carried on by those at the front, those at home being 
charged with the remaining 60 per cent. He also made 
a strong plea for conservation of effort on the part of 
the inspector, suggesting that he confine his efforts 
along those lines which would accomplish the most 


good. 


ELECTRICAL EQUIPMENT FoR Oirr REFINERIES. 


E. Wanamaker, electrical engineer of the Chicago, 
Rock Island & Pacific Railwav Company, presented a 
paper on “Safe Electrical Equipment for Oil Re- 
fineries.” The important part that fuel oils are play- 
ing in the war was outlined and the constant efforts to 
extract a greater percentage of such oils from the 
crude product was described. Under the present con- 
ditions it is of the utmost importance that everv safe- 
guard be placed around oil in storage and in process 
of manufacture. Mr. Wanamaker described in detail 
proper electrical wiring for use in these locations. 

The papers of Mr. Joseph and Mr. Wanamaker 
excited considerable discussion. Mr. Williams of the 
Standard Oil Company, with whom Mr. Wanamaker 
is making a tour of inspection of the Rock Island 
properties, called attention to the patriotic duties of 
those upon whom devolve the safe keeping of oils. 
Mr. Clark. of the State of Oklahoma Inspection Bu- 
reau. called attention to features of lightning protec- 
tion for oil storage tanks. On motion made by Ben 
Clark, of Detroit, the assistance of the Western Asso- 
ciation was pledged to Mr. Joseph in the work which 
his association is carrying on. The manner of accom- 
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plishing the most good along these lines was discussed 
by Mr. Youngblood, who called attention to the ad- 
visabilitv of placing before the mavors of the various 
cities copies of Mr. Joseph’s paper for the purpose of 
obtaining the active co-operation of these officials in 
the inspection work. Mr. Speed made a plea for 
specific details in all cases where defects are reported. 
lie stated that in his own work in connection with 
the Council of Defense those reports which accom- 
plished the most good specified in detail the particu- 
lars and locations of all defects. Reports of general- 
ities were liable to be thrown aside. 

As a diversion from the regular business sessions 
a series of noon-day luncheons had been arranged bv 
the electrical men of Memphis with speakers on some 
patriotic subject. At the Tuesday luncheon Dr. Wil- 
hamson, one of Memphis’ prominent four-minute men, 
spoke on the general aspects of the war and in a mas- 
terful and eloquent manner pointed out the duties o7 
the individual and pleaded for the fullest co-operation 
with the nation’s chief officers. He also took occasion 
to point out the moral and civic awakening which was 
bound to follow the first news of extensive losses at 
the front. 

The first paper on the program for the Tuesdav 
afternoon session was on “The Use of Electricity in 
Winning the War” by J. W. Flicklim. of the General 
Electric Company. This paper had to be abandoned 
to avoid the possibility of giving information to the 
enemv. W. E. Clifford, of the Forest Product Chem- 
ical Company. of Memphis, presented a paper on the 
“Use of Forest Products in the Production of War 
Munitions.” He dwelt particularly on the manufac- 
ture of hardwood distillates and traced the process in 
use back to the original discovery of the production of 

charcoal. The present-day methods in the production 

of hardwood distillates were described in detail to- 
gether with the electrical features of the operations 
emploved. The use of distillates in the manufacture 
of munitions was also described. 


ECONOMIES IN GROUNDING. 


Owing to the fact that some of the subjects speci- 
fied for the Tuesday session were omitted. the pro- 
gram was advanced and a paper covering “The Cen- 
tral Station's View” on the general subject of “Ra- 
tional Economies in Grounding” was presented bv 
Carl K. Chapin, of the Memphis Gas & Electric Con- 
pany. The svstem of grounding as developed and 
used by the Memphis company was described. This 
system varies somewhat from the usual practice, the 
company following the principle that the lighting com- 
pany is the most interested in the maintenance and 
safety of its own lines. An artificial ground is pro- 
vided for the primary system with a ground detector 
which will indicate even slight grounds, such as those 
caused by tree limbs. On the secondary svstem but 
one ground is provided and that is placed at the trans- 
former, this ground being obtained by burving a metal 
plate at moisture level. No attempt is made to pro- 
vide additional grounds either at other points on the 
secondary distributing system or at the individual serv- 
ices. The ground plates and their connections are 
subject to periodical inspection and test in an endeavor 
to keep them in good condition. It is recognized that 
with this method of grounding a ground on the house 
circuits will not, under ordinary circumstances, clear 
itself by the blowing of a fuse but will continue on 
the system until detected bv the householder or meter 
man. The grounds provided at the transformer are 
the primary and secondary circuits and prevent a dan- 


ELECTRICAL REVIEW 


241 


gerous rise in potential in the house wiring system. 
Mr. Chapin stated that with several years’ experience 
with this method of grounding, he was satisfied that 
accidents from fire or shock were reduced to a mini- 
mum. 

At the Wednesday meeting the Flectrical Con- 
tractor’s View of the question of grounding was pre- 
sented by C. B. Rutledge. manager of the Bluff City 
Electric Company, of Memphis : and the Bureau of 
Standards View by Mr. Wagner of the Bureau. The 
reading of these papers brought out an animated dis- 
cussion and developed some differences of opinion, Mr. 
Chapin recommended for consideration by the Bureau 
the substitution of potassium hydroxide for sodium 
chloride as a grounding salt. He stated that sodium 
chloride had a number of disadvantages which were 
either entirely or partially eliminated bv the use of 
the potassium salt. Mr. Rousseau in discussing the 
Memphis svstem of grounding called attention to the 
fact that his inspections of country districts showed 
that transformers are often operated for vears with- 
out anv replenishment of oil and that transformer 
breakdowns are therefore quite common. Mr. Chapin 
stated that in the Memphis svstem the cases of trans- 
formers were not grounded as provided in the Na- 
tional Electrical Safety Code. He justified this by 
the opinion that an insulated case was safer from the 
standpoint of a workman on a pole. This brought out 
a discussion of the protection of ground wires on 
poles, and Mr. Wagner. of the Bureau of Standards, 
described an insulated fiber conduit for this purpose, 
which, he stated, was coming into common use. The 
discussion of the secondary grounding showed plainly 
that the division of responsibility between the lighting 
company and the consumer was not by any means 
clearly defined. This was illustrated in the case of the 
city of Louisville, where a controversy has arisen over 
the installation of the wire which grounds the neutral 
of the svstem. Local rules require the neutral to be 
grounded at each installation and a decision was re- 
auested as to whether this wire should be installed by 
the wiring contractor or must be installed by the hght- 
ing company. 

Frank Daniels made a plea for closer co-operation 
hetween the authorities and the lighting companies in 
the solution of this and similar confusing problems. 
Secretary Bovd complimented Mr. Chapin and the 
Memphis company on their stand in regard to ground- 
ing and while he did not agree entirelv with the opin- 
ions expressed, he appreciated the effort to obtajn-a- 
proper solution of the question and called ae G” 
the benefits derived from a serious discussion of 
posing views. UNIVE 
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At this point in the session of the inspectors’ prob- * 


lems was brought up for discussion: “What char- 
acteristics distinguish the difference between an elec- 
tric signaling system and a light or power system.’ 

This proved to be an interesting subject and it was 
discussed by practically all members present. Jn ex- 
plaining the problem it was pointed out that the Code 
does not define these two systems, and that in one 
case an installation containing certain apparatus might 
he classified as a signal system and permitted to be 
wired with ordinary bell wire. while in another case 
exactly the same apparatus might be classified as a 
light or power system and be reauired to be wired in 
accordance with Class C of the Code. It was pointed 
out that inspection departments in general would not 
accept an installation of a push button and an Electric 
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bell when connected to a 110-volt svstem unless the 
wiring and apparatus complied with Class C rules. 
However, certain approved apparatus made use of 
bell circuits on 110-volt circuits and was wired with 
bell wire. It was finally agreed that the question 
should be left to the Underwriters’ Laboratories and 
that inspection departments would accept installations 
of this type only when the apparatus had been ap- 
proved by the Laboratories. 

A complimentary dinner to the members had been 
arranged for Tuesday evening. W. R. Herstein, of 
Memphis, presiding. Short addresses were made by 
local representatives of the electric industry and by 
members of the Western Association. Most of the 
talks reflected the spirit of the convention and many 
references were made to the work of the war. 

At the Wednesday session of the convention, A. R. 
Small, vice-president of the Underwriters’ Labora- 
tories, spoke on “The Underwriters’ Laboratories and 
the Great War.” He described in detail the part the 
Lahoratories were taking in this great struggle and 
called attention to the vast amount of approved ap- 
paratus used in the construction of war machinery 
and cantonments. 

John W. Kelly, Jr., chief of the Electrical Bureau 
of Camden, N. J., read a paper on “What the Fire- 
Alarm Superintendent Can Do to Help Win the War.” 
Mr. Kelly dwelt particularly upon the importance at 
this time of the safeguarding of plants and the prompt 
transmission of fire “alarms. With many large ware- 
houses filled with stores of goods which must be used 
by those on the fighting line, the question of their 
proper safeguarding becomes of prime importance. 
He cited an instance of watch service which had come 
to his attention where six investigators had entered 
the building, drawn plans of four floors, taken two 
flashlight photographs and obtained access to all parts 
of the buil ting without the watchman knowing anv- 
thing of their presence. When the report of these 
men was submitted to the officials in charge of the 
building, it is needless to state that prompt action was 
taken to remedy conditions. Mr. Kelly states that 
this is not an unusual condition and is one that can 
only be remedied by a full awakening to the actua! 
conditions. 

L. S. Keilholtz, chief engineer of the Domestic 
Engineering Company, Dayton, Ohio, presented a 
paper on “The Farm Lighting Svstem and War Serv- 
ice.” In addition to a general description of the elec- 
trical features of the apparatus he described the plant 
as it has been applied to war service. 

At the Wednesday luncheon a talk was given bv 
one of Memphis’ four-minute men. This was fol- 
lowed by a talk by Mr. Murray, of Memphis. who 
strongly urged upon those present the necessity for a 
systematic co-operation in the endeavor to conserve 
the country’s resources. 


COMMITTEE REPORTS. 


The afternoon session was devoted to committee 
reports. The report of the Committee on Outside 
Wiring, F. W. Derby. chairman, drew attention to 


overhead construction in country districts outside the 
jurisdiction of inspectors. Poor construction in these 
territories, of which there appears to be a great deal, 
endangers other overhead wires entering the cities by 
becoming crossed with the same. The report of this 
committee was referred to the Executive Commitiee 
of the association for action. 

The report of the Committee on Show Window 
and Display Lighting. Fergus P. McGough. chairman, 
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brought out the fact that the use of the letters sent 
out by this committee had served to reduce to a con- 
siderable extent the loss usually occurring from Christ- 
mas decorations in show windows. This report was 
discussed by Messrs. Clark, Cochran, George and 
Young, all of whom had made use of the letters 
referred to. 

A report on the Wiring of Electric Elevators was 
presented by the committee in charge of this subject. 
H. M. Maxwell, chairman. The report brought out a 
lengthy discussion. Ben Clark described the expe- 
rience in the city of Detroit. Messrs. Dugger, Rous- 
seau, Martin. Lucas and Strubbe also referred to 
various features of the report. It was finally referred 
back to the committee with instructions to formulate 
rules covering this class of wiring. 

The report of the Committee on Demand Factor, 
Guy W. See. chairman. showed that considerabie 
progress had been made in the investigation of this 
important subject. It was realized, however, that a 
great amount of work remains to be done before the 
matter is in shane for final adoption and as this sub- 
ject has to do with a means of conserving some of the 
principal resources of the countrv—copper and steel— 
it was decided that the committee should be enlarged 
and the work subdivided and that it should report to 
the Executive Committee of the Association as soon 
as definite rules were decided upon so that the infor- 
mation might be conveyed to all members of the Asso- 
ciation. 

Reports were also received from the Committee 
on Electric Traction Systems, Frank Daniels, chair- 
man, and from the Committee on Architects’ Pee: 
cations, F. H. Moore, chairman. 

The Thursday meeting was devoted to a deed: 
eration of inspectors’ problems, of which 15 had been 
presented, covering various phases of inspectors’ work. 

On Wednesdav evening a banquet was provided, 
at which J. P. Norfleet, of Memphis, presided, and 
on Thursday evening the delegates were entertained 
at a theater party. 

Resolutions were presented to the Association on 
the death of two of its members, Ralph E. Knox, of 
Louisville, and James E. Latta, of the Underwriters 
Laboratories. 


NEXT MEETING IN CHICAGO. 


It was decided to hold the next meeting in Chi- 
cago and, due to the present activities of our country. 
dispense with the usual entertainment and devote the 
entire time to the business of the Association. 

The following officers were elected for 1918: 

President, Frank L. Lucas. Toledo, Ohio. 

First vice-president, Charles K. Cregier, 
cago, Il. 

Second vice-president, K. W. Adkins. 

Secretary and treasurer, Wiliam S. Boyd, Chi- 
cago, IHN. 


Chi- 


Spring Meeting of American Electrochemical So- 
ciety.— The proposed spring mecting of the Ameri- 
can Flectrochemical Society consisting of a six-day 
trip through the southern states from Washington 
may be called off in view of congested railroads and 
curtailed passenger trains, although prominent railway 
men sav railroad transportation will be in a condition 
more nearly approaching normal before the spring 
convention. If insufficient persons come forward to 
take the proposed trip, or lacking railroad facilities, 
the trip will be abandoned and the convention held at 
a fixed place, such as Chattanooga_or Atlantic City. 


February 9, 1918. 


Commercial 


Electric Refrigeration for the Butcher—Pittsfield Iron 
Campaign—Other Central-Station Sales Activities 


ADVANTAGES OF ELECTRICAL REFRIG- 
ERATION FOR THE BUTCHER. 


Shortage of Natural Ice and Cost of Handling Makes 
Subject of Timely Interest to Central Stations. 


Among the earliest users of artificial refrigeration 
were the packing houses. Their enormous demands 
for a cooling agent readily led them to investigate and 
accept the claims of the advocates and builders of 
refrigerating machines. Their use in a large way 
naturally led to a desire on the part of the whole- 
salers and eventually of the retailer, for similar ma- 
chines, smaller outfits, to produce in a small way for 
their purposes, results equally effective. The builders 
were equal to the emergency and today the handlers 
of meat, from the abattoirs to the ultimate distrib- 
utors, constitute by far the largest proportion of 
those using refrigerating machines in this country. 

Meat is a very perishable commodity and if it is 
to be kept in the best of condition, requires the best 
possible conditions in its surroundings. The short- 
comings of cooling by means of ice are accentuated in 
this business because the damp, musty atmosphere 
makes the meat slimy on the surface, requiring con- 
siderable trimming to waste if the meat has been ex- 
posed to such an atmosphere for any length of time. 
More than one butcher has been able to make the 
statement that the saving of trimming losses has been 
nearly sufficient to pay power bills for the refriger- 
ating machine. 

The best svstem for the retail butcher is direct 
expansion, used either with automatic thermostatic 
control or with the auxiliary brine tank. Where spe- 
cial rates for electric power are given for off-peak 
agreements, the automatic control cannot, of course, 
be used without some special cutoff switch. A uni- 
form temperature of 34 to 36 degrees is the best to 
keep meat in a perfect condition. If the temperature 
is reduced much below 32 degrees, beef will darken 
and look unsightly. With the non-automatic machine, 
an auxiliary brine tank should be used. This acts as 
a storage reservoir and maintains a lower temperature 
than would otherwise be possible over nights, Sundays 
and holidays when it is inconvenient to operate the 
ammonia compressor. 

Plenty of insulation on the boxes is an economy. 
and where windows are used, three to four thickness 
of glass should be used. It costs money to produce 
the low temperature in the box. When this is per- 
mitted to leak, there is a continual added expense. A 
dollar expended for improved insulation will save 
many dollars’ worth of electric power in the life of 
the outfit. Granulated cork, covered with cement and 
kept dry, has proved to have as good or better non- 
conducting qualities than any other substance in use 
todav. 

Every retail butcher nowadays has as part of his 
equipment a meat grinder for preparing sausage or 


hamburg steak. These are very generally operated by 
motor. The amount of electricity consumed is nom- 
inal, but the time and labor saved over a hand-oper- 
ated cutter are considerable. A very wise practice 
which has been adopted by some is to set up this cutter 
in the refrigerator box. By so doing the necessity for 
cleaning it every hour or so in hot weather is avoided. 

Several sizes are on the market for both direct and 
alternating-current circuits, built as a unit with the 
motor and machine on a common base and a worm- 
gear drive, with capacities as follows: 


0.5 horsepower. Capacity per hour, 200 pounds. 
0.75 horsepower. Capacity per hour, 300 pounds. 
I horsepower. Capacity per hour, 400 pounds. 


3 horsepower. Capacity per hour, 1500 pounds. 


The capacities have reference to beef. Pork is cut 
more easily and faster, so that the capacity in pork 
will be about 75 per cent higher. 

In certain localities retail hutchers have also found 
it prohtable to install bone grinders for making chicken 
feed. Ground green bone makes excellent food for 
chickens and inasmuch as bones are usually thrown 
into the waste can, considerable profit can be made 
through this means. Bone grinders are made in a 
variety of sizes up to 15 horsepower or more. The 
smallest mill using 2 or 3 horsepower is the most 
suitable size for the ordinary store. Stores located 
near railroad stations, which catch the trade of com- 
muters and suburbanites, would do well to feature 
this proposition, as this class of customer usually 
makes a practice of keeping chickens. 

Another thing that the retail butcher should know 
and secure the benefit of is the improved appearance 
of meat, especially beef, under the tungsten light. The 
rich red color of good beef can be brought out so well 


Motor-Driven Refrigerating Machine. 
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in no other way. Some butchers purposely keep arti- 
ficial light burning all day long for the advantage it 
gives in the improved appearance of their stock. It 
is probably unnecessary to cite the other advantages 
of electric light in the absence of heat and gases both 
inside and out of the refrigerator compartment. 

As before stated, the automatic refrigerating ma- 
chine is especially useful for the retail butcher. It 
maintains an even and uniform temperature whatever 
the weather may be outside, provided, of course, the 
demands are within the capacity of the machine. Other 
conditions remaining the same, an ammeter chart of 
an automatic machine would be a good temperature 
record of the weather. 

They are made in sizes as follows, the capacity 
referring to pounds of melting ice each 24 hours: 


Horsepower 


2 : =) 
Pounds capacity .......... 00a 710 1550 2740 4550 7150 
Horsepower .........0.c cece eee 10 15 20) 25 30 
Pounds capacity ............06. 9800 150300 20900 26700 32600 


Indianapolis Company Appeals to Children in 
Patriotic Advertising. 


The Merchants Heat & Light Company, Indian- 
apolis., Ind., is doing some patriotic advertising in 
urging the sale of thrift stamps and war-savings cer- 
tificates. This company has generously given much 
of its advertising spaces in the Indianapolis papers to 
publicity work for the “baby bond" issues. The com- 
pany says, in making a direct appeal to the Young 
America of Indianapolis and vicinity: ‘Little people 
can help in the big war. Let every child start an 
estate. 25 cents starts a thrift card. Sixteen thrift 
stamps starts a $5.00 war-savings certificate. The 
child of today will be doing his mite. The man of 
tomorrow will have the best security in the world.” 


a 


Pittsfield Company Conducts Iron Campaign as a 
Conservation Measure. 


The Pittsheld (Mass.) Electric Company has in- 
augurated an electric flatiron campaign that has a spe- 
cial appeal because of its object to help in the con- 
servation of fuel. In homes where coal or gas ranges 
are employed there 1s a notorious waste in heating the 


PitTrsFeieLD, Evecrric Co 

Pittsfield, Mass. 
New Business Department 
Gentlemen 


You may send me without charge a Olb G E. Electric 


Hatiron, that I may use until July 15th, without obligation 


Name — ———— 


Address — 


Post Card Used by Pittsfield Electric Company in Flatiron 
Campa'gn. 


old-style flatiron, it not being uncommon to find ranges 
heing operated to full capacity in order to keep one or 
two irons sufficiently hot. 

As an indication of the faith of the Pittsfield com- 
pany in the merits of the iron, not only as a conveni- 
ence but as a fuel saver, a six-months’ trial is being 
allowed every customer who will co-operate with the 
Government in its conservation program. 

A return post card, as illustrated herewith, has 
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been sent to every customer not already using an elec- 
tric iron. A standard $5.00 iron is loaned to every 
customer availing himself of the offer and if it is de- 
sired to retain the iron at the end of that period ar- 
rangements can be made for partial payments of 50 
cents per month. 


Louisville Company Has Surplus Capacity for New 
Business. 


The Louisville Industrial Foundation of Louis- 
ville, Ky., announces as a matter of interest to manu- 
facturers of war material that the Louisville centra’ 
station has at this time more than 10.000 kilowatts in 
surplus power available for industrial purposes. This 
central station owns the mine from which its coal 
supply is furnished in its own coal cars. The mine is 
only one night's run from Louisville, and -thereby the 
central station can secure the abundant supply of coal 
necessary to assure a continuity of electric power. It 
is further stated that the movement of residents to 
suburban districts has left several thousand dwelling 
houses in the main part of Louisville suitable for em- 
plovees of industrial plants at moderate rentals. The 
organization named offers to assist manufacturers in 
securing the necessary floor space, labor and power 
required in opening plants for the production of war 
material, 


ee ee Qe 


Stockton Company Adds 1205 Customers in 1917. 


During the year 1917 the Western States Gas & 
Electric Company, Stockton, Cal., added 1205 electric 
consumers to its line, of which 210 were power con- 
sumers. The increase in connected motor load 
amounted to 2485 horsepower. Gas consumers in- 
creased 863. Flectric appliance sales during the month 
of December were as follows: 139 toasters, 275 irons, 
59 percolators, 63 grills and 406 heaters. A five-vear 
street lighting contract has been closed by the West- 
ern States Gas & Electric Company with the citv of 
Plh mouth. Resources of Stockton banks have in- 
creased more than $10,000,000 during the past 18 
months. On June 30, 1916. resources amounted to 
$24,074,000, and on December 31, 1917. the total was 
$34.243.000, indicating the increase in commercial, 
manufacturing and agricultural activities in Stockton. 


Commonwealth Edison Company Helps Poor 
Obtain Coal. 


During the recent cold spell and coal famine the 
Commonwealth Edison Company distributed some 
R000 tons of coal from its storage piles amongst 
the poorer people. The Fisk and Quarry Street sta- 
tion coal piles were thrown open to the poor people 
and coal sold in sacks of &5 pounds each. The price 
charged was 25 cents per 85-pound sack, a price 15 
cents below that quoted by the fuel administrator. 
Some 160 carloads were thus made available. On the 
Northwest side, at the Northwest station, some 100 
cars of coal were made available to residents in the 
neighborhood, as fast as it could be hauled away. 


Arkansas Valley Company Experiments With Girls 
as Meter Readers. 


The Arkansas Valley Railwav Light & Power 
Company has emploved several girls in the capacity 
of meter readers. If the innovation is a success, the 
force will be enlarged. 


February 9, 1918. 
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Water Supply for Transformers—Causes and Palliatives 
of Clinker—Cross-Arm Braces for Transformer Poles 


SOME PERTINENT FACTORS GOVERNING 
WATER SUPPLY TO LARGE WATER- 
COOLED TRANSFORMERS. 


Supply in Duplicate, and Meter Testing Facilities, Can Be 
Inexpensively Obtained. 


-By Harop K. Brown. 


The large water-cooled oil-immersed transformer 
has usually more dependence placed upon it than the 
smaller oil-immersed units, because the load served 
is larger. One of the most important safeguards 
required with this type of unit is that of assuring 
continuity of cooling water at all times; and every 
reasonable precaution is justified in obtaining such 
safeguards. Allowing for hot spots in the trans- 
former windings it is customary to consider 8o de- 
grees centigrade as the maximum safe operating 
temperature of the oil. With a unit hot and operating 
full load cessation of the water to the cooling coils 
will endanger the transformer in a short time. 

The money invested in water piping is almost 
always a very small one compared with the cost of the 
transformer itself. And yet it is often found that to 
obtain a small saving in installation costs the water 
pipes are installed without due consideration as to 
flexibility and the occurrence of abnormal conditions. 
The piping should be laid out so that interruptions 
either outside or inside the station will not interfere 
with operation of the transformer, nor jeopardize 
its safety. 

DuPpLicATE WATER SUPPLY. 


For large transformers, of 2000 kilowatts and 
above, serving important loads, it is usually consid- 
ered best to have two independent piping systems from 
the sources of city water supply. These should pref- 
erably come to the station from different directions 
and along different routes in distinct and entirely 
separate mains. Thus if the one main bursts or 
Streets are obstructed by fires and other causes at 
least one source of water supply remains available. 
Pipes do break in our cities, and this occasions delay 
of from a few hours to a day or more. Again, fires 
occurring between the source of water supply and the 
water-cooled transformer may cause such a drop of 
pressure that insufficient water passes through the 
transformer for cooling purposes. By having dupli- 
cate water mains, coming from different directions, 
emergency interruptions can be guarded against. 

When cooling water is obtained from city water 
supply, it 1s preferable to insist that the city’s water 
meter be installed in the station where it can be read 
conveniently, instead of being installed out in the 
street. where it is much less accessible. Water meters 
should be read regularly, daily. weekly. or monthly 
as circumstances decide, and recorded. This can be 
more easily done where the meter is installed in the 
station instead of out in the street. 


FLEXIBLE PIPING ARRANGEMENT. 


An arrangement of water piping that offers a 
number of advantages 1s shown in the sketch, an ar- 
rangement that at once is compact, flexible, yet not 
expensive. From the sketch it will be seen that there 
are two incoming pipes from the water supply, each 
controlled by its own valve. There is a main control 
valve that controls both incoming water pipes. To 
the left there are two more valves in pipes that are 
shown plugged. These pipes are used for test pur- 
poses. With large transformers operating at high 
load factor it may be advisable to check the working 
of the city water meters quarterly or semi-annually, 
because the water metered may amount to a consid- 
erable item. Periodically a water meter may be in- 
stalled at the two plugged pipes after their plugs have 
been removed. The two controlling valves are then 


Sampling Cock 


Nod 


«City Unk 

Service 
Arrangement of Water Supply Pipes to Large Water-Cooled 
Transformer. 


opened and the main valve closed. In this wav either 
of the two water meters in the basement on the two 
incoming pipes may be checked without spilling water 
or interrupting its supply. A cock will be noticed 
above the valves, the object of which is to enable 
water to be drawn off, that the operator may determine 
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whether the cooling water is muddy or is otherwise 
likely to cause trouble in the coils, such as often hap- 
pens after floods, storms and so forth by draining 
off a sample. : 

Without its cooling water the water-cooled trans- 
former is useless for sustained full loads. The water 
piping system represents only a small part of the cost 
of installation, and one with extremely small upkeep 
cost. 
supply is therefore very important, since upon it de- 
pend the life and performance of the transformer. 


SOME CAUSES OF CLINKER AND THEIR 
PALLIATIVES. 


High Ratings, Low Ash-Fusion Temperatures, and the 
Underfeed Stoker Are Amongst the 
‘Chief Causes of Clinker. 


By LIONEL LINNELL. 


The large majority’ of coal users in the Middle 
West have for many months been unable to obtain the 
coals to which they were accustomed and for which 
their equipment was adapted. Instead they have had 
to take whatever coal could be obtained, and this has 
in many instances taken the form of low-grade coals, 
high in volatile and also high in ash and dirt, and of 
variable size and quality. 

In the endeavor to maintain capacity, and even 
increase it, with these low-grade coals intense drafts 
have been necessary to overcome the dense and thick 
fuel beds, clinker-clogged grates, and maintain high 
rates of combustion. Not infrequently trouble has 
been reported on account of slag and small particles 
of clinker being carried up to the bottom boiler tubes 
of the first pass and there adhering and collecting until 
intervening spaces have become entirely bridged across 
and sealed up with fused ash and ash particles. This 
growth on the boiler tubes should not be confused 
with soot, which is an indication of incomplete com- 
bustion, but is rather an indication of intense draft 
and high ash content of the coal, with possibly im- 
proper boiler setting and broken fire, depending upon 
the type of stoker used. Whatever the cause, the 
occurrence is objectionable as it interferes with heat 
transfer and may be expected to.cause overheated and 
weakened tubes, thus at once reducing capacity, sug- 
gesting dangers and adding to cost of upkeep. All 
of these assume greater importance at the higher 
ratings, while the increased resistance to air flow is 
also objectionable. The bottom tubes are particularly 
susceptible to mishap with high ratings such as are 
feasible and often desirable with the underfeed stoker, 
because of the intense heat and the action of the 
above-mentioned slag. Mechanical soot cleaners have 
apparently found it rather difficult to maintain these 
tubes in good condition because of the intense heat in 
the furnace chamber, hence careful supervision and 
continual watchfulness at such a vulnerable point are 
important. 

Clinker has plaved havoc with side and bridge- 
walls, although palliatives appear to have been found 
with surprising alacrity. Not all brick troubles should 
be charged to clinker, however, but many to inexpe- 
rience in their use. Boilers have been set up higher, 
furnace chambers have been given additional volume, 
and various combinations for preventing smoke and 
increasing efficiency have in some instances been tried 
without sufficient knowledge of the conditions to be 
met, the characteristics of firebrick and their limita- 
tions. Boiler settings, furnace chambers and stoker 
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installations are matters requiring engineering knowl- 
edge and should no longer be undertakings devolving 
upon bricklavers and blacksmiths. Realization of this 
fact would have saved much time and, gone a long way 
to reducing excessive maintenance costs and unfor- 
tunate service interruptions. | 

Clinker troubles have brought home the truth to 
many that one grade or characteristic of a brick does 
not make it the most efficient for all locations in a 
furnace. The choice of brick should be made upon 
an understanding of the conditions to which it will be 
subjected, from which the prepondering requirement 
such as its ability to withstand abrasion, erosion, 
intense heat and radical temperature changes or pres- 
sures is at once apparent. There is no brick fulfilling 
all of the requirements, and it is usually a matter of 
sacrificing one for another. It is the best thing to do, 
however, in any case and will be found to extend the 
limitations as to forcing now imposed by the brick in 
probably most instances. For example, the materia! 
used for the side-walls, although having high heat- 


resisting characteristics, must to greater extent have 


the ability to resist abrasion due to clinker and the 
abuse accorded it from clinker cutters, slice bars and 
pokers. The requirements of refractory arches are 
entirely different again, and so on. The chemical 
composition of bricks is also an important factor in 
limiting performance at high ratings and when com- 
pared with the analysis of the ash and clinker in pre- 
dicting the likelihood of trouble on account of clinker 
acting as a flux for the brick. Considerable trouble 
has been encountered from this cause. 

Incipient clinker formation on side and bridge- 
walls should be prevented by every possible means, 
otherwise premature failures are to be expected. The air 
and steam-ventilated walls and arches have done much 
to mitigate this form of trouble in the furnace cham- 
ber. Water-cooled back and side-walls are also giving 
very good results where properly applied, and have 
gone a long way toward removing one of the most 
serious by-products of the underfeed stoker when 
operating around 300 per cent rating with low-grade 
coals. Iron-faced linings with water-cooled backs have 
also proved effective in reducing wall troubles by pre- 
venting the formation of clinker and clinker growth 
and the erosion and crumbling that follows. Short life 
of the metal faces has been reported in some cases 
where used with underfeed stokers and also when 
applied to side walls to reduce the continual erosion 
that accompanies movement of the fuel bed with chain 
grates. One of the chief objections advanced against 
the water-jacketed wall has been that cessation of the 
water-cooling results in burnt-out brickwork, and that 
dependence upon manual water replenishments has 
thus caused endless trouble and expense. While auto- 
matic control of the water for these water-cooled 
walls is perhaps not usually justified, the same benefits 
may be obtained by by-passing a portion of the boiler 
feed-water through the wall-cooling system. Doing 
this assures ample cooling of the walls at all times and 
is as efficient as it is effective since the heat absorbed 
by the feed-water is heat usefully utilized to the benefit 
of the overall efficiency of the plant. 

Not a little clinker trouble has been caused by im- 
proper manipulation of the fuel bed by unskilled labor 
or labor ignorant of operating mechanical stokers. 
Moreover, many plants are running continuously at 
from 175 to 275 per cent rating with coals once thought 
could be burnt only on chain-grates. While clinker 
has caused trouble with brickwork in the furnace, it 
has probably caused more trouble outside of it. 
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Repairing Leaks in Pipes. 


By R. A. RossMAN. 


Sometimes a cast or malleable-iron pipe fitting will 
leak through its side. The water oozes drop by drop 
from a pin hole. Such a leak is ordinarily due to a 
sand hole in the casting. A means which is often 
effective for correcting such a difficulty is this: Ham- 
mer the location where the water oozes out with the 
peen (ball) end of a hammer. If this does not close 
the orifice and prevent further leakage, it is then nec- 
essary to replace the fitting. Where the leak is around 
the thread, screwing the pipe or fitting tighter consti- 
tutes the only practicable and, usually, an effective 
correction. Pipes containing steam should not be re- 
paired until steam pressure has been removed from 
the steam line. 3 


Improved Location of Cross-Arm Brace for Trans- 
former Poles. 


Line construction has long tended toward greater 
simplicity, greater reliability and reduced cost and im- 
proved details often suggest themsélves toward this 
end. 

In Fig. 1 is shown a typical transformer pole car- 
rying a standard distributing transformer. The brace 
is installed below the cross-arm and supports the end 
of the cross-arm farthest from the pole to which it is 
anchored. This construction answers the purpose for 
the smaller transformers, but for the larger sizes gets 
in the way unless made of greater length, which neces- 
sitates bolting to the pole nearer the earth, which is 
undesirable and is a less rigid construction. 

Fig. 2 shows a brace installed above the trans- 
former and cross-arm instead of beneath. The brace 
is in this case entirely out of the way of transformer, 
however large its capacity, and movement of men o1 
the pole is in no wise interfered with. This latter 
arrangement of cross-arm brace is being tried out on 
one large distributing system. 

The installation of the brace below the cross-arm 
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Fig. 1.—Transformer Pole With Brace Underneath Cross-Arm, 
Showing How It May Interfere with Transformer Mounting. 
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affects the men less than it does the transformer set- 
ting since in replacing blown fuses, inspecting light- 
ning arresters and so forth the lineman usually climbs 
up the pole on the opposite side to which the trans- 
former is hung or to which the brace is fastened. 


Fig. 2.—Transformer Pole With Brace Above Cross-Arm, Show- 
ing Absence of Obstructions Below Transformer. 


With the brace above, however, somewhat greater care 
must be exercised since with this latter arrangement 
the brace is in close proximity to the high-voltage 
primary whereas with the former arrangement, name- 
ly, below the cross-arm, it is below the secondary of 
low-voltage conductors. | 

Installing the brace above instead of below the 
transformer, for a given distance of conductors above 
the ground, obviously necessitates a higher pole. Pole 
prices are usually based upon diameter at base and 
top, as well as height. Although the length of pole is 
increased in the present instance the diameter at the 
transformer remains the same in the two cases, hence 
there is little if any difference in the cost of poles with 
the two arrangements of cross-arm braces, although 
one pole is higher than the other. 


Carrying Capacity of Copper Wires. 


By HERBERT A. LANE. 


We have often tried to find some data regarding 
the safe current-carrying capacity of copper wires used 
in testing work or any other similar temporary work 
where the wires can always be watched but have never 
been able to locate anything conclusive. From our 
own experience, however, we believe that for leads for 
temporary testing work, insulated conductors will 
safely carry currents about double those given as safe 
values in Rule 18 of the National Electrical Code. 
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Croft's Suggestions on Conduit Bending—Motor Drive in a 
Knitting Mill—Commutator Troubles—A mong Contractors 


METHODS OF BENDING CONDUIT. 


Fifth of a Series of Articles Describing the Best Practice. 
By TERRELL CROFT. 


In Bending Offsets, such as the one shown in Fig. 
28. the following method is the one most frequently 
adopted. As is evident from the illustration, an offset 
bend involves the forming of two curves in the con- 
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Fig. 23.—An Offset Bend In a Conduit Run. 


duit, the extending ends of which must lie in direc 
tions parallel to one another. 

The first bend ¢4,, Fig. 29) is made with a hickey 
in the manner described in the first article of this 
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Fig. 29.—Method of Making an Offset Bend With a Hickey. 


series (see issue of January 12, 1918). This bend is 
not ordinarily one of go degrees, however. Then to 
make the second bend B the conduit is laid on a plane 
‘raised above the surrounding surface. Such a plane 
maybe the floor of a porch or the top of a box or 
bench. By placing the hickey over the conduit as 
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Fig. 30.—First Operation in Forming an Offset With a Bend- 
ing Sleeve and a Hickey. 


suggested in Fig. 29 and forcing it in the direction 
indicated by the arrows, the second bend B can be 
formed, the first bend then taking the position 4.. 
Another Method of Forming an Offset is shown 
in I'ig. 30. This involves the use of a hickey H and 
a bending sleeve S. In forming the first bend. the 
tools are arranged as shown in Fig. 31. To make 
the second bend the short-handled hickey is braced 
against the floor (see Fig. 30) and the wireman forces 
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Fig. 31.—Second Operation In Forming an Offset With a Bend- 
ing Sleeve and a Hickey. 


down on the bending sleeve, which has been inserted 
over the conduit, until the two ends of the tube lie in 
parallel directions with their center lines the requisite 
distance from one another. 

The Length of Conduit Required for the Offset 
Length in an Offset Bend can be computed by multi- 
plying the offset distance (O, Fig. 32) by the cosecant 
of the offset angle 4. These cosecant values, for differ- 
ent angles may be obtained from most tables of trig- 
onometric functions (see the author’s “American 
Electrician’s Handbook"). For convenience, these 
values for each 5 degrees between o and go degrees 
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Fig. 32.—illustrating Determination of Length of Conduit Re- 
quired for an Offset. 
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are herein given in Table II. Likewise, the longitud:- 
nal distance (D in Fig. 32) may be obtained by mul- 
tiplying the offset distance by the cotangent of the 
angle .4. 


Taste TI—Suowing RELATION BETWEEN OFFSET ANGLE, 
LENGTH OF OFFSET, AND DISTANCE BETWEEN CENTERS. 
(Multipliers used to obtain length of offset I. and longi- 


tudinal distance of offset D, when offset distance O is known. 
For reference letters see Fig. 32.) 


To obtain To obtain 
L D 
Multiply the dis- Multiply the dis- 
tance O by the tance O hy the fol- 


lowing constant. 
(This constant is 


following constant. 
(This constant is 


A really the cosecant really the cotang- 
Offset Angle. of the argle A). ent of the angle A). 
5 11.47 11.43 
10 5.76 5.67 
15 3.86 3.73 
20 2.92 2.75 
25 ee a 2.14 
30 2.00 1.73 
35 1.74 1.43 
40 1.56 1.19 
45 1.41 1.00 
£ 1.31 0.84 
RD 1.22 0.70 
60 1.15 0.58 
65 1.19 0.47 
70 1.96 0.36 
75 104 0.28 
RO 1.02 0.17 
e5 1.004 009 
0 190% 00 


(To be continued.) 


EXPERIENCES WITH MOTOR DRIVE IN A 
KNITTING MILL. 


Details of Installation at Plant of Wayne Knitting Mills— 
Central-Station Power Used. 


The Wayne Knitting Mills, Fort Wayne, Ind., uses 
in electric power about 50,000 kilowatt-hours per 
month for operating I00 motors, aggregating 306 
horsepower. These comprise both direct-current and 
alternating-current motors, running at 110 volts and 
ranging in capacity from 1/16 to 30 horsepower. The 
greater number of machines in the factory have indi- 
vidual motor drive. However. some useful tests have 
been made with group drive to determine power costs 
as compared with those of individual drive. In oper- 
ating a group of 20 knitting machines from line shafts 
driven by a 15-horsepower motor, it was found the 
cost was $1.20 per day for power, based upon g-hour 
runs, with energy at 2 cents per kilowatt-hour. Taking 
into account the costs of equipment for the two sys- 
tems, the advantage is considered in favor of the group 
drive for this class of machines, which are the Schu- 
bert & Sulzer full-fashion type. In this work the 
speed is increased or decreased by shunt field control. 

In the silk mill, occupying a separate factory space, 
in which direct-current motors are used, a change was 
made to alternating current at 220 volts, three phase. 
and power was purchased from the central station. 
This was tried on 20 sectional machirfes to carry out 
the plan of getting proper speed control by using a 
slip-ring motor: but it was found unsatisfatcory on 
account of too low a torque at the necessary speed. 
Then a single-phase motor with transformer control 
was tried. and while starting conditions were better. 
the experiment was not completed. The conclusion 
was that in order to secure proper speed control for 
silk machines of delicate mechanism, it will be neces- 
sarv to install an 80-kilowatt motor-generator set for 
producing the required power for the direct-current 
motors originally installed. The alternating-current 
motors put in the silk mill for trial there will be moved 
to and installed in the cotton and woolen knitting mill. 

In this class of manufacture it is essential that all 
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dirt and dust be eliminated, and to accomplish this the 
silent chain-belt drive is employed so far as is prac- 
ticable. In this connection a 5-horsepower, direct- 
current motor, with counter shaft and jack shaft, was 
replaced by two one-horsepower alternating-current 
motors with chain drive transmitting power to fans 
which operate in connection with drying ovens. This 
resulted in obviating grease spots and dirt which came 
from line shafts and leather belts. 

In the main knitting mills all looping machines are 
operated in groups of 18 machines by one motor of 
13 horsepower to each group. It is planned now to 
group 18 sewing machines together, to be operated by 
a 3-horsepower motor, the machines having a needle 
speed of 2800 strokes per minute. In the operation of 
these machines the transmission is by chain drive. 

Energy for this installation is purchased from the 
central station of the Fort Wavne & Northern Indiana 
Traction Company. 


Commutator Troubles on Foreign Boats. 


By M. J. Mortarty. 


American electricians have been troubled at times 
in repairing foreign commutators. The trouble has 
been caused chiefly by commutators insulated with 
asbestos composition or pasteboard, both absorbing 
moisture or oil. This trouble can be overcome by 
drying thoroughly, removing the imperfect insulation 
spots and filling the bad spots with mica or other reli- 
able American repair insulation. 


Among the Contractors. 


The United States Government has awarded a con- 
tract to Harry Alexander, 20 West 34th Street, New 
York City, for electrical work at the Brooklyn navy 
vards-at $8940. 


Wright Electric Construction Company, Sixth and 
Main Streets, Fremont, Nebr., has received the con- 
tract for installing a lighting and water plant at 
Pender, Nebr., for $10,989. 


The Carroll Electric Company, 714 Twelfth Street, 
N. W., Washington, D. C., has been awarded a con- 
tract for installing a fire-protection system at Anacos- 
tia, D. C., at a cost of $12,036. 


A. F. Bell, Youngstown, Ohio, has received the 
contract for wiring 14 residences to be erected in that 
city at a cost of $52,500 by the Edbert Realty Com- 
pany, of Cleveland and Youngstown. 


The U. N. D. Electric Company, Akron, Ohio, has 
been awarded the contract for the electrical work in 
a new grade school costing about $125,000 to be built 
in Lovers’ Lane by the Akron Board of Education. 


The Baker-Dunbar-Allen Company, 1909 Euclid 
Avenue, Cleveland, Ohio, has received the contract for 
electrical wiring in a $50,000 salesroom and garage to 
be built for the Carris-Franklin Sales Company on 
Prospect Avenue near East 36th Street, Cleveland. 


Leo H. Gamp, formerly in charge of the St. Louis 
office of the F. L. Newberry Electric Company, has 
left that company and organized the Gamp Electric 
Company to engage in general electrical construction 
business. His headquarters are 1625-26 Chemical 
Building, St. Louis, Mo. Mr. Gamp has for many 
vears been associated with the electrical contracting 
business and is well known in St. Louis electrical 
circles. 
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QUESTIONS AND ANSWERS 


All readers are invited to submit questions and answers 
to this department. Anonymous communications will not be 
considered. Questions should relate to electrical matters of 
any kind. Answers contributed by readers should be sub- 
mitted preferably within eight days of the date of publication 
of the question and should be limited, tf possible, to 800 
words. Payment will be made for all answers published. 


Questions. 


No. 413.—Evectric Room-Heat Recurator.—How does 
the system of electric thermostatic regulators for controlling 
the steam heat in rooms operate? I refer to such as are 
installed in some modern hotels. Is the control circuit of 
low voltage or 110 volts? How does the system compare 
with pneumatic regulator systems ?—T. J. B., Duluth, Minn. 


No. 418.—SMaLL Low-Voitace TRANSFORMER.—In making 
up a small 200-watt transformer to be used on a 110-volt, 06- 
cycle, single-phase circuit, what size and shape of laminated 
core should be used, also what size and number of turns of 
wire is required for the primary and secondary windings to 
get 4 volts at the secondary terminals?’—O, A. G., Minne- 
apolis, Minn. 


No. 419.—UNbERCUTTING COMMUTATOR Mica.—Admitting 
the advantages of undercut or slotted commutators, what 
factors determine whether or not a machine should have a 
slotted commutator?—S. T. N., Leadville, Colo. 


Answers. 


No. 412.—SuspMarine Rapiro SiGNat.—A_ dispute has 
arisen between two of my friends respecting the ability of a 
submarine to receive wireless messages when it is submergec ; 
one man says it can and the other that it cannot receive mes- 
- sages under this condition. The matter has been referred to me 
and I would like authoritative statements to back up my dc- 
cision.—H. S. C., Memphis, Tenn. 


At the present time when our country is involved 
in war it is best for any man to say little or nothing of 
what he may know about the workings of various de- 
vices in use by our navy. I will, however, give a brief 
statement which probably will clear up this dispute. 
All submarine boats of the newer types are equipped 
with apparatus for both atmospheric and submarine 
radio signaling. It is well known that below the sur- 
face of the water the atmospheric system is useless 
owing to the fact that the antenna is completely short- 
circuited, therefore another means of signaling has to 
be resorted to. Water is a better conductor of sound 
than is air, water conducting sound waves at a rate of 
practically 4078 feet per second while air has a con- 
ductivity for sound of only about one-fourth of that 
of water. There is a device manufactured by a Bos- 
ton concern, which is known as the Fessenden oscil- 
lator. This instrument will transmit and receive sig- 
nals at distances from 25 to 35 miles. This oscillator 
consists of a vibrating diaphragm which is actuated by 
a high-frequency current and controlled by a suitable 
telegraph key, thereby permitting the use of any of 
the radio codes. When receiving signals the diaphragm 
is connected to the head telephone receivers and the 


operator receives similarly to the regular radio system. 
—W. F. P., Quincy, Mass. 


No. 415.—DEMAGNETIZING CoiL.—I would like as com- 
plete information as possible about making a coil for demag- 
netizing by alternating current, especially the size of wire, 
the best shape of coil, how many turns to use, and how strons 
a current is required—M. H. G., New York, N. Y. 


Answer A.—The information given is not suf- 
ficient to answer the question completely. The size of 
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steel to be demagnetized must be known. However, : 
ļ have a coil for demagnetizing punch segments after 
they are held for grinding on a magnet chuck. The 
segments are of different sizes, the largest about 2 by 
4 by % inch. I made a spool out of fish paper with 
an opening through the center so the largest segment 
could easily pass through (about 214 by 5 inch). I 
wound on this spool 1 pound of No. 29 B. S. gauge 
single-cotton-covered wire. This is connected across 
a 220-volt alternating-current circuit and the punch- 
ings are dropped through coil—G. A. H., Youngs- 
town, Ohio. 

.Inswer B.—The accompanying diagram shows the 
outline of a simple coil that will answer the purpose of 
demagnetizing small objects, like watches, knives, etc. 
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No. 415.—Design for S'mple Demagnetizing Coil. 


It can be made using an old cigar box as the frame for 
the coil. Knock, out the ends of the box. Wind on 
this about 150 feet of No. 14 rubber-covered wire. 
This will make 128 turns in four layers and cover 8 
inches of winding space along the length of the box. 
Put in series with this coil an adjustable resistance 
or rheostat and connect the outfit across the 3-volt 
secondary of a small toy or bell-ringing transformer. 
Lay the watch in the box, close the circuit to the trans- 
former and gradully cut in resistance on the rheostat 
until the current is reduced to an extremely low value. 
—H. E. W., Chicago, Ill. 


` 


No. 417—REwINbING INprcTIon Motor.—In rewinding 
a 50-horsepower, three-phase, 220-volt, squirrel-cage motor, 
will it make any change in the operation or efficiency to use 
two No. 13 double-cotton-covered wires in parallel in place 
of one No. 10 double-cotton-covered wire with which the 
motor is now wound ?—H. L. M., Milwaukee, Wis. 


Answer A.—No, it will not make any great dif- 
ference in operation of the motor. The physical di- 
mensions of No. 10 wire are not equal to two No. 13 
wires, but for all practical purposes it can be used if 
the slot is sufficient in size for its use.—G. A. H., 
Youngstown, Ohio. 

Answer B.—It will be found impossible to wind 
the coils with the No. 13 wire on account of the extra 
space occupied, unless the factor of insulation safety 
be reduced. Heating would be greater on account of 
the extra insulation possibly to such an extent as to 
damage the winding. The efficiency in any case would 
be lower. Exact figures cannot be given without 
further data.—H. E. W., Chicago, Hl. 
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WIRING FOR 2200-VOLT INSTALLA- 
TION. 


Question 353.—In a 2300-volt 
installation is it permissible under 
the rules to install the conductors 
as (so-called) open work, support- 
ing the conductors on insulators 
and protecting them against me- 
chanical injury? 

Answer I (O).—The matter of 
installing 2300-volt wiring for mo- 
tor work is now covered under 
Rule 8, which requires ordinarily 
such wiring to be in lead-covered 
cable and in conduit. The next edi- 
tion of the Code will require such 
construction for 2300-volt work for 
all purposes, except that open 
wiring properly installed may be 
allowed in central stations or sub- 
stations, dynamo and motor rooms 
or transformer rooms. 

Answer 2 (V).—Yes, if the 
wires are rubber-covered, kept 8 
inches apart, and 1 inch from the 
surface wired over. Except motor 
wiring, as per Rule 8b. 

Answer 3 (T).—Code Rule 8, 
section b, fourth paragraph, would 
permit open wiring on porcelain 
supports where special permission 
is obtained from inspection depart- 
ment having jurisdiction and motor 
and wiring is confined to and enters 
room provided for motors only. 

Answer 4 (H*).—Rule 44 b, c 
and d applies to the general in- 
stallation. I should, personally, 
prefer wires installed under this 


SECT 
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“LET THE CODE DECIDE.” 


The matter appearing in this sec- 
tion consists of questions on the Na- 
tional Electrical Code, its interpreta- 
tion and meaning, and questions as 
to whether certain methods of wir- 
ing are In accord therewith. These 
questions are gladly received from 
anyone interested, even If not a 
member; they should be sent to the 
secretary with any needed elucidat- 
ing sketch. They are answered by 
each member of the Executive Com- 
mittee, according to his knowledge of 
what the ruling would be in his jur- 
isdiction. . 

it should be understood that no 
pretense is made to give an authori- 
tative interpretation of the Code, 
This ts a voluntary association; it 
has representation on the Electrical 
Committee of the National Fire Pro- 
tection Association, which prepares 
the Code, but it has no right, and 
claims no right, to give a final in- 
terpretation of anything in the Code. 
It is only Intended to give the Inter- 
pretation which seems correct to the 
members of the Executive Commit- 


gree: No attempt is made to edit or 


correlate the answers from the dif- 
ferent members of the Committee, 
as it is felt that the occasional dif- 
ference of opinion is calculated to 
lead to a further study of the matter 
in question, further discussion and 
the final clearing up of obscure 
points. 

The aim ts to help toward a bet- 
ter understanding of the Code on the 
part of all; a more uniform concep- 
tion of its meaning; Increased pre- 
cision In applying it; and harmoni- 
ous action of those using it, for the 
common good. 


809 Hibernian Bank Building, New Orleans, La. 


rman, 123 William Street, New York City. 
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K. W. Adkins, St. Louis, Mo. 
Emil Anderson, Minneapolis, Minn. 
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conduit. In other than central or 
substation the requirements of Rule 
44 could be applied in constant- 
current systems as provided in 
Rule 20, and only then when pro- 
tected from all possible contact and 
mechanical injury. These constant- 
current systems are now so infre- 
quently used, the writer feels that 
the installation of conductors on 
systems between 550 and 3500 
volts should be confined to the re- 
quirements of No. 8b except when 
in central or substations. 

Answer 7 (B*).—Rule 8, re- 
ferring to motor installations (ex- 
cept in central or substations) op- 
erating at a potential between 550 
and 3500 volts, requires an “ap- 
proved multiple-conductor, met- 
al-sheathed cable in approved 
metal conduit.” This, of course, 
would preclude the installa- 
tion of conductor on insula- 
tors insofar as this class of in- 
stallation is concerned. Rule 44 
relative to wires of high-potential 
systems (550 to 3500 volts) re- 
quires an approved rubber in- 
sulating covering. Wires must al- 
ways be in plain sight and rigidly 
supported on glass or porcelain in- 
sulators, except as provided for in 
No. 8b, etc. This plainly permits 
of the installation of 2300-volt 
wires, so-called open work, prop- 
erly protected against mechanicai 
injury, except in the case of motors 
as covered by Rule 8 of the Code. 

Answer 8 (K).—The Code per- 


rule—with the high voltage noted—rather than in con- 
duit or lead sheaths. The reference’ in Rule 44 to 
No. 8b refers, I think, more to the wiring of the mo- 
tors themselves than the general installation. 

Answer 5 (S*).—Rule 44 c and d provides for use 
of open-work knobs properly protected. 

Answer 6 (F).—This question involves several 
possibilities which are frequently misunderstood. In 
our territory we have never been able to separate the 
requirements of Rule 8b when considering power in- 
stallations in buildings other than central and substa- 
tions and consequently have required the use of mul- 
tiple-conductor, metal-sheathed cable in unlined metal 


mits this kind of an installation as prescribed in Rule 
44. Local regulations would not allow it in this city. 
A state regulation would permit open wiring of that 
potential where conductors are isolated but would re- 
quire that they be guarded by permanent inclosure if 
within 8 feet of the floor. ; 7 

Answer ọ (R).—The method outlined seems to 
conform to Rule 44. In this territory the maximum 
potential allowed in any building, except substations, 
etc., 18 750 volts. 

Answer 10 (F and G).—Does this query‘ refer to 
constant-current or constant-potential circttits? Ff 
constant-current circuits, Rule 20, National’ Electrical 
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Code, clearly defines the class of installation required. 
If constant-potential systems; Rule 44 and Rules 16, 
17, 18 clearly define the class of construction required. 
Special attention is directed to Rule 8, section b, of the 
Code relative to motor installations operating at a 
potential in excess of 550 volts. 

Answer 11 (P*)—Rule 44 prescribes the manner 
in which 2300-volt wiring may be installed on the 
open-work plan. This rule is qualified further by No. 
8b, which prohibits open wiring for motors at this 
volage. It should be remembered that the National 
Electrical Safety Code requirements will undoubtedly 
restrict further the cases where open work may be 
used for 2300-volt lighting mains. 

Answer 12 (N*).—I should say yes, except in the 
case of motors. 


Fuse PROTECTION FOR MOTOR KNIFE SWITCHES. 


Question 35 j.—When installing knife switches for 
the control of motors, should each knife switch be pro- 
tected by the fuses, or should the fuses be installed 
between the switches and the motor? 

Answer 1 (O)—The position of a knife switch 
relative to the branch fuses for a motor is optional. 
The new requirements will require autostarters in ail 
cases to be protected by a switch, although one switch 
may serve to disconnect current from several motors 
at once, if so desired. 

Answer 2 (V).—It is not necessary to install the 
fuses to protect the motor on the source side of the 
starting switch if the switch is properly protected by 
fuses or circuit-breakers on the source side. 

Answer 3 (K).—I should say that the switch 
should be installed so that same would be protected 
by the fuses and this would be the best practice to 
follow. However, the Code rules are not clear on 
this subject except in connection with service switches. 

Answer 4 (H1).—Rules 8c and 19a would indicate 
that the fuses must be on the service side of the 
switch; but, with a heavy load, I can see good reasons 
for having the fuse terminals absolutely dead. when 
the fuses are changed, as will follow the installation 
of the fuses between the switch and motor. 

Answer 5 (S*).—Rule 8c requires switches and 
cutouts. Rule roa requires fuses to protect switches. 
We require Peay aes fuses and switch in this city. 

Answer 6 (E).—Knife switches, unless installed 
in cabinets, should be protected by fuses, no matter 
what the knife switch controls. 

Answer 7 (B*).—The general custom is to install 
fuses on the service side of motor switch, protection 
thereby being afforded in case of any accidental short- 
circuit on the switch in question. The argument has 
been made (which argument, however, has not been 
recognized insofar as “the rules are concerned) that 
owing to the insertion of fuses by parties not thor- 

oughly competent, the switch should be ahead of motor 
cutout so that cutout could be made dead while fuses 
were being inserted. 

Answer 8 (K).—The switch should disconnect the 
fuses so that replacement can be made safelv. 

Answer 9 (R).—It is better practice to install the 
protection for the motor so as to protect the knife 
switch also, although this is not mandatory. 

Answer 10 (F and G).—Switches. whether they 
be of the knife-blade type or other design, controlling 
motors, must, as required by Rule 19 section a of the 
Code, be so arranged that the fuses will protect and 
the opening of the switch will disconnect all wires of 
the circuit. Rule 8 section c further provides that an 
automatic circuit-breaker disconnecting all wires of 
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the circuit may serve as switch and cutout. In case 
of a motor equipment placed within a risk and the 
motor instal'ation constituting the entire equipment 
within the risk, the service switch and cutout being 
readily accessible and within plain sight of the motor, 
and the service switch being used as the controlling 
switch for the motor installation, if installed in ac- 
cordance with Rule 23 section a, second paragraph, 
the cutout need not protect the switch. 

-lnswer r1 (P*).—The Code does not say. The 
only rule stating the order of precedence of fuse and 
switch 1s contained in No. 23a, second paragraph. 

Answer 12 (N*).—I think this switch (branch 
motor switch) should disconnect the motor fuses so 
they may be replaced with security. Of course, if it 
is the only switch on the installation it would be very 
probable that the fuses would come under the head of 
service fuses. In that case I would like to see smaller 
fuses on the motor side of switch. 
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VARNISHED-CAMBRIC CABLES FOR LARGE FEEDERS. 


Question 255.—lor large sized feeders permission 
is frequently asked for the installation of conductors 
having varnished-cambric insulation. Do our mem- 
bers grant such permission? If so, under what condi- 
tions is such permission granted ? 

Answer 1 (O).—Varnished-cambric insulation is 
not recognized as a National Electrical Code standard 
material and should not be approved within buildings. 
In this jurisdiction it is sometimes used by taking the 
conduits underground, where they would not be con- 
sidered in the building, and would not be covered by 
Code requirements. 

Answer 2 (V’).—I would approve of it for work 
in dry places. 

Answer 2? (T)—We have had no experience with 
installations bf conductors having a varnished- cambric 
insulation, therefore can give no advice on this sub- 
ject. 

Answer 4 (H*).—The type of construction to 
which you refer is very seldom used in this jurisdic- 
tion. We haye, on certain occasions, allowed var- 
nished-cambric insulation where the wire is run in an 
absolutely dry place. 

Answer 5 (S*).—By special permission in the dis- 
trict of the N. E. I. Exchange, Boston office, varnished 
cambric is allowed. 

Answer 6 (E).—Our department does not hesi- 
tate to grant permission for the installation of con- 
ductors having varnished-cambric insulation under 
the ratings of Table 188, the only condition being that 
such cables will not be installed in damp places. 

Answer 7 (B*).—The matter of varnished-cambriec 
insulation in Conte Gn with conductors is not specif- 

cally covered in the Code. In this territory its use 
is allowed, however, where permission is asked, and 
where it is installed under the rules and requirements 
relating to so-called ruhber-insulated conductors. 

Answer 8 (K).—-Permission has been given on 
several installations, but in all cases the varnished- 
cambric msulation has been incased in a lead sheath 
or armor. 

Answer ọ (R*).—Yes, such permission has been 
granted in this section, the only condition being that 
absolute dryness is assured. 

Answer 10 (F and G).—We have granted permis- 
sion for the use of varnished-cambric cable under the 
same conditions as required for rubber-covered con- 
ductors. This permission has only been granted for 
use in large feeders, lead-incased, installed open or in 
conduit, as circumstances warrant. 
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New Appliances 
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New Transformer — Vacuum - Cleaner Receptacle— Tire 


Pump—Drill and Grinder—Howell Motor—Rimco Plier 


Convenient Series-Transformer Connections for 
Street-Lighting Circuits. 


In towns where construction men are not familiar 
with “wiped” joints on lead-covered cables for orna- 
mental lighting circuits a new current transformer, for 
series circuits, with a union joint 1s a great con- 
venience. With the new transformer it 1s not neces- 
sary to “wipe” the joints inclosing the gap between 


Series Lighting Transformer With Union Joint. 


the lead sheath of the underground cable and the 
sleeves surrounding the cable going from the trans- 
former. This device is provided with a strong union 
joint which, when screwed up tight, is entirely water- 
proof. It is manufactured by the General Electric 
Company, Schenectady, N. Y. 


Automatic Control for Stationary Vacuum Cleaner 
with Flush Receptacle. 


Stationary vacuum cleaners when installed in large 
apartment buildings, hotels, club houses and halls, 
have hose connections in many locations and switches 
on each floor to start and stop the cleaner. With 
such a system, an employer or tenant using a cleaner 
connection on one floor and knowing that others are 
being used elsewhere on the system depends on them 
to close down with the usual result that the plant con- 
tinues to run and with the resultant waste of current. 

To overcome these objections, the Cutler-Hammer 
Manufacturing Company, Milwaukee, Wis., has de- 
signed a vacuunrcleaner receptacle, the cap of which 
is attached to the hose, as shown in the accomnpanving 
illustration. Inserting the cap in the receptacle closes 
an auxiliary circuit to the starting equipment. In the 
case of small stationary outfits in private homes, the 
cap can be used to close the motor circuit direct. This 
automatic control insures against waste of current and 
unnecessary operation of the cleaner. These re- 
ceptacles are wired in parallel so that the insertion of 


C-H Vacuum-Cleaner Receptacle for Stationary Vacuum- 
Cleaner Plants. 


one or more caps will operate the plant. Being 
chained to the hose the cap will always be handy when 
the use of the hose is required. The receptacle and 
cap furnished are of a special design, which permits 
the cap to be readily detached at any angle. Being of 
special design, no other cap is interchangeable and 
consequently the receptacle cannot be used for other 
purposes. The complete device includes receptacle, 
cap and 14 inches of chain, but not the hose clamp. 


A Portable Electrically Operated Tire Pump. 


The Black & Decker Manufacturing Company, 
Baltimore, Md., has developed a hand portable, motor- 
operated, air compressor (and tire pump) called the 
Lectroflater. It is intended for private use, and also 
for the use of garages, automobile-accessory stores, 
and tire shops. The Lectroflater is of unit construc- 
tion—that is, the gear box and high-pressure air com- 
pressor are incased in one housing. 

The motors are made by the General Electric Com- 
pany and whether for use on 32, 110 or 220 volts, can 
be used on either alternating-current or direct-current 
circuits, connection being made by cord and plug to 
convenient incandescent lamp socket. The motor is 
geared to the pump, which is of the piston type with 


Readily Portable Electric Tire Pump. 
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a 2-inch stroke and capable of developing a pressure 
of 150 pounds. The compressor is automatically 
cooled and lubricated and the air passes through ar 
expansion chamber, which removes moisture. 

The operating cost based on an 8-cent per kilo- 
watt-hour rate is 234 cents per hour for uninterrupted 
service. From this it works out that the average cost 
of inflating a tire is about 0.11 of 1 cent, as the time 
required to pump a 34 bv 4-inch tire from dead flat to 
70 pounds pressure is 124 minutes. 


Versatile Motion-Picture Star Invents a New 
Cooper Hewitt Photographic Lighting Unit. 


Benjamin Chapin, the well known motion-picture 
star, Was dissatished with any lights that he could 
purchase for getting certain effects “close up" so he 
evolved a novel combination which gives perfect 
lighting in taking a close-up set or group. 

Calling his technical director and chief electrician 
to his office he outlined his invention and instructed 
them to make the new bank at once out of various 
parts of late model of Cooper Hewitt banks which 
were installed in his studio. 

When interviewed by General Sales Agent Hub- 
bard, of the Cooper Hewitt Electric Company, Mr. 
Chapin explained the influences that led him to invent 
the new unit. ‘As, you doubtless know,” he said, 
“the character of Abraham Lincoln, which I portray 
in the Lincoln Cycle, is a very difficult subject to 
photograph for various reasons. In the first place, 
Lincoln wore a black suit and with the dark beard it 
does not offer much contrast photographically. I 
found it particularly difficult to arrange the lights, 
as we are using both the ordinary side banks and the 
combination side and overhead. In numerous tests 
I noticed that the black beard was hard to be distin- 
guished from the black coat that I wear. I figured 
that if I could get sufficient light from underneath, 
it would act as a back light and throw the dark out- 
lines into relief. When the combination bank was 
made and tested it proved to be just as I anticipated 
and gave wonderful results, which can be especially 
noticed in our recent ‘close ups.’ The effect is a soft 
natural tone which we could not get in the glare of 
carbon lamps generally used in these close-up scenes.” 

The Cooper Hewitt Company realizes the big ad- 
vantages of Mr. Chapin’s novel invention and will 
add it to its line of banks. so that in the near future 
other picture producers will find a difficult phase of 
lighting solved through Mr. Chapin’s ingenuity. 


Saee aD m a mE 


Portable Electric Drills and Grinders. 


At this time when working in metal and wood are 
synonymous with carrying on the war, any labor- 
saving device which can be emploved should be put 
to work at once. Portable electric tools by replacing 
hand operation save time and labor and increase the 
output of a given working space. Particularly is this 
true of a portable electric drill, such as that shown in 
the illustration. Tess “elbow room” is required by a 
working man using one of these devices, and since he 
can drill a great many more holes per hour, he can 
replace a number of men who mav be given to other 
tasks. This drill. which is manufactured by the Gil- 
Plan Brothers Smelting & Refining Company. Los 
Angeles, Cal.. is equipped with gears to give two 
speeds. These are changed by means of a knob on 
the bottom of the gear case. The gears themselves 
are made of chrome-nickel-steel and run in grease. 
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Ball bearings are used throughout. A 14-inch stan- 
dard chuck and a sturdy electric switch are provided. 
The speed range is 400 revolutions per minute on low 


Portable Etfectric Drill. 


speed and 700 on high speed. 
are furnished. 

The same concern also manufactures a tool-post 
grinder adapted for use of lathes. An angle plate can 
be clamped around the tool post. Vertical adjust- 
ment of the grinder is provided for. This grinder is 
equipped with a Westinghouse one-quarter-horsepower 
motor running at 3400 revolutions per minute. It is 
provided with a 6 by 3¢-inch grinding wheel, an exten- 


Westinghouse motors 


`L 


Motor-Driven Tool-Post Grinder. 


sion mandrel for internal grinding fitted with a 11 
by 3¢-inch wheel, a tool rest for cutter grinding and 
an electric attachment plug with 714 feet of cord. 


Howell Electric Motors—Their Manufacture, 
Characteristics and Testing. 


The Howell Electric Motors Company, Howell. 
Mich., which is a comparatively new concern, has a 
well equipped shop, arranged solely for the manufac- 
ture of electric motors. The principal shop, occupying 
a ground space of 6o by 220 feet, is so equipped as to 
permit the handling of material advantageously 
through the several consecutive processes by means of 
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monorail trolley and hoist equipment. In this there 
is no lost motion, because every move is steadily along 
the logical course toward the place where the finished 
product is turned out. About 2000 Howell motors 
have been sold and installed in the various lines of 
industry, and the shops are very busy on orders in 
hand. 

The Howell induction motors are constructed after 
designs by Prof. Benjamin F. Bailey, head of the elec- 
trical engineering department of the University of 
Michigan, Ann Arbor. They are built in sizes from 
14 horsepower up to 100 horsepower, for operating at 
pressures of 110, 220, 440 and 550 volts, two-phase 
and three-phase circuits, and at all standard speeds. 
Motors of 71% horsepower and less require no starting 
compensators, but those of 714 horsepower and above 
it are supplied with manually operated compensators. 
The plan of the company is to specialize on polyphase 


Howell 3-Horsepower, 600-R. P. M., Induction Motor Direct- 
Connected to Blower. 


induction motors, allowing close and undivided super- 
vision in the manufacture. 

The type B motor, comprising all capacities up to 
30 horsepower, is built of laminations of sheet steel, 
riveted under high pressure between cast-iron end 
frames, allowing the requisite number of ventilating 
ducts between the laminations and end frames, to per- 
mit the escape of heated air from the interior. 

Special stress is placed on the character of the 
bearings. These are unusually large, and the bushings 
of phosphor bronze are the company’s two-piece, rotor- 
centering oil-ring type, permitting the oil to be carried 
from the center along the bearing surfaces by spiral 
grooves cut in the face of the bushing. Attention is 
called to the fact that, especially as to motors which 
are belt-connected to the machines they drive, the 
bearing wear is mostly on one side, and when the bear- 
ing wears away on that side the air gap between the 
stator and the rotor is eliminated and rubbing of the 
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surfaces results with destructive effects. In the 
Howell design of bearing, the outer bushing may be 
rotated half way around, bringing the unworn part 
of the bushing to bear where the tension and wear are 
exerted. | 

In the construction of type A motors, ranging from 
30 to 100 horsepower, a skeleton-cored frame is 
adopted, the steel laminations being bolted together 
under hydraulic pressure between end frames, with 
provision for ventilating ducts in a manner nearly sim- 
ilar to that of the B type, only that the end frames 
have five projecting lugs which serve as bolt holes 
and locating lugs, and which enter into the cored cross 
ribs of the skeleton frame, holding the stator in the 
skeleton frame. The stator is held laterally on each 
side by keys seated in the inside face of the skeleton 
frame, allowing the stator to be built up and wound 
and treated separately from the frame, which per- 
mits quick repair or replacement of the stator. 

The Howell motors are made for back-gear and 
idler-pulley attachments. The high-torque motors, 
slip-ring and star-delta connected motors of the 
Howell type are fully described in the company’s liter- 
ature. 

On the testing floor of the Howell shop the tests 
comprise those for all no-load readings, full-load read- 
ings, resistance in each phase, the locked-motor read- 
ings for torque developed, a 2200-volt test between 
windings and frame. Each motor is carefully in- 
spected for bearings, noise, balance, air gap. end play 
and oil leaks.» In practice, all test sheets are signed by 
the tester and approved by the engineer. C. F. Norton. 
vice-president and general manager of the Howell 
Electric Motors Company, is a man highly trained in 
electrical work. Henry Spencer is president of the 
company. 


Rimco Rubber-Insulated Pliers. 


The lineman who is compelled to work on live 
lines must use thproughly insulated pliers to safe- 
guard himself from violent shock. This protection 
has been recognized many years and many attempts at 
insulating the plier handles have been made. As a 
rule such handles are covered with either some hard- 
rubber compound or a semi-soft-rubber tube that car 
be slipped on. The objection to the hard rubber ts 
that it is liable to crack or break when the pliers are 
given some hard knock, such as by being dropped from 
a pole to a hard pavement or rock ground. The slip- 
on insulation is not durable, either in the mechanical 
or dielectric sense, and therefore is likewise unde- 
pendable. 

These objections are overcome by a special rubber 
insulation applied to the handles by a new process. 
This is known as the “Elchemo Process” and is pro- 
tected by American and foreign patents. It makes a 
perfect and permanent bond between the metal of the 
handle and the insulating compound, and insures re- 
liable insulation of the handles under the hard service 
that linemen subject pliers and other tools to. This 
insulation does not crack or chip under rough usage. 
The handle is shaped for comfortable use. 

These pliers are known as “Rimco” rubber- 
insulated pliers and are made by the Rubber Insulated 
Metals Corporation, Plainfield, N. J. Every pair is 
subjected to severe tests at the factory and then is 
further tested at 10,000 volts by the Electrical Testing 
Laboratories, New York City. A tag is affixed to 
each tool, giving the date of this dielectric test and 
the guarantee of the manufacturer. 
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Trade Activities 
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Hurley Machine Stock Oered— Benjamin Electric Employees 
Meet—Novel Shipping Method of Westinghouse Transformer 


Century Electric Company, with general offices at 1827 
Pine street, St. Louis, Mo., announces the appointment of 
Lyman C. Reed, 821 Union street, New Orleans, La., as 
district sales agent for Century alternating current motors 
and fans. A complete stock of both motors and fans will 
be carried in stock by Mr. Reed, and all inquiries and 
orders will receive his prompt attention. 


The Eastern Malleable Iron Com , Naugatuck, 
Conn., with office and works at Union City, Conn., in its 
Catalog No. 3, which supersedes all previous issues, de- 
scribes and illustrates its Beardsley’s patent malleable iron 
high-tension insulator pins, brackets, and break arms for 
electric railway, electric lighting, telegraph and telephone 
service. This little booklet contains much valuable data 
on these products. 


The Cutter Company, Philadelphia, Pa., is sending out 
its new wall calendar covering the year from February, 
1918, to February, 1919. As customary, the illustrations 
are devoted to the many types of I-T-F circuit-breakers, 
for the production of which the company ts so well known 
Amore the special types shown are the following: A 
remote-controlled, motor-operated switch for a 4000-kilo 
watt, three-phase generator; a 20,000-ampere, 750-volt 
breaker; a circuit-breaker for protection of threc-wire gen- 
erators; a 15,000-ampere, single-pole breaker: motor-oper- 
ated starting ard running switch for a 2000-kilowatt 
booster rotary; a motor-opcrated, 25,000-ampere, overload 
breaker; a double-pole, double-throw, motor-operated. 
12,000-ampere, 250-volt breaker; a 10,000-ampere, 600-volt 
double-pole, plain overload breaker. Fach illustration is 
accompanied by suitable explanatory matter. 


The Hurley Machine Company, Chicago, manufac- 
turer of the Thor electric washing machine, the Thor 
electric vacuum cleaner and the Thor electric ironing ma- 
chine, through John Burnham & Company, 41 South La 
Salle street, Chicago, is offering $500,000 7 per cent 
cumulative preferred stock at a par value of $100 per share. 
In a circular issued by Neil C. Hurley, president of the 
Hurley Machine Company, and John Burnham & Com- 
pany, Chicago, the capitalization, history, business, etc., of 
the company is explained. Because of its growing busi- 
ness the company has purchased a larger plant, located at 
Twenty-second street and Fifty-fourth avenue, Cicero, just 
outside of the city limits of Chicago. This has 250 feet 
frontage by 636 feet, with buildings containing 65,000 
square fcet of floor space. New manufacturing buildings 
and an office building have been added, and a large amount 
of additional equipment is being installed. When com- 
pleted the plant will have a total of 134,181 square feet of 
floor space, or over three acres, and a full equipment of 
the most modern machinery. The company was incor- 
porated under the laws of Illinois in 1906, and its steady 
growth in annual sales for the last six years, ending De- 
cember 31. are as follows: 


e PA Pekan seria Am ease $ 394,722.28 
DUS rere ceno ed gtd etches 435,929.77 
PON ETTEREN 460,408.38 
TOUS 2c genu neta casey Sua arats EE 631,007.81 
DOUG nee EEE EEEE bens 1,061 ,589.80 
1917 (December partly esti- 

mated) eed So Sate sod sy 1,680,000.00 

The net protits for these years have been as follows: 

e. PE E Gcidulteet E E $ 61.402.03 
OT oea oh oe tele ees Bees 66,824.01 
NOTA 22 oa hd a tn tne Gas TA E 28,871.07 
POLS. oh a es ee EAEE nae 81,800.01 
WOT Gs scales ated ons Gags aren E EE 189,213.52 
1917 (December partly esti- 

mated). oe arya eh strane ites ar REA 300.000.00 


The entire procecds from the sale of this issue of 
preferred stock will be used in the business, and besides 
placing the company in a very strong financial position 
will provide ample working capital to care for the rapidly 
increasing trade. 


The Argus Lamp & Appliance Company, 322 Euclid 
avenue, Cleveland, Ohio, is distributing a bulletin on its 
Argus units, consisting of the Sheck Universal Adapter 
and Argus Current Regulators for operating all types of 
Mazda projector lamps for motion picture projection. The 
sales information and prices contained in this bulletin be- 
came effective February 1 and supersedes all previous 
prices. 

Westinghouse Electric & Manufacturing Company, in 
shipping from East Pittsburgh three 7500-kilovolt-ampere 
water-cooled transformers fór the Northern States Power 
Company, St. Paul, Minn., a Byllesby Company property, 


Large Westinghouse Transformer in Special Cradle Ready for 
Shipment. 


uscd a novel method of skidding and packing the trans- 
formers. The weight of the transformer without oil is 
approximately 45,000 pounds. The transformer has been 
built up to a circular shape to fit the tank. The cooling 
coils were Icft fastened to the transformer cover and a 
bracing arrangement through the center of these coils 
against the top of the cover, which was in turn braced 
against the end of the car, served to hold the transformer 
in place inside the tank. These transformers were so large 
that, even when loaded on a Westinghouse drop-frame 
car, if shipped in the upright position, they would barely 
be within the maximum height allowable by railroad 
bridges, etc., by placing a special flat cover on the tank. It 
was found by the Enginecring and Construction Depart- 
ment of H. M. Byllesby & Company that if the transform- 
ers were to be shipped in this manner there would be diff- 
culty in getting the transformers over the street at destina- 
tion and up a rise of about 30 feet without crushing 
through the streets or tipping over. They therefore sug- 
gested that the transformers be shipped lying on their 
sides, if possible. The Westinghouse Company has an in- 
genious cradle in which to place transformers when they 
are to be turned over on their sides. The cradle consists 
of a platform with one side projecting up at right angles 
to the floor of the platform. At the corner of this plat- 
form there is a rocker. Attached to the top of the side 
and to the outer edge of the platform are chains of equal 
length, which, after the transformer is placed on the plat- 
form, are attached to a crane. The crane starts lifting and 
the chain attached to the platform is, of course, the one 
that carries the weight. This starts to tip the cradle on 
the rocker and when the cradle is just half tipped both 
chains are bearing the weight. .As the transformer goes 
on over in the cradle the chain attached to the top of the 
side, of course, bears the weight, and the one attached te 
the platform is slack. By this means there is no rough 
jostling at all in tipping the transformer. 
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Chambersburg & Shippensburg Traction Company, 
Chambersburg, Pa., held its annual meeting of stockhold- 
ers on January 24, at which the following officers were 
elected: J. A. Strite, president; A. Nevin Pomeroy, vice- 
president. George B. Beaver, and Frank Stouffer, of 
Waynesboro, were elected on the board of directors. 


Domestic Engineering Company, Dayton, Ohio, has 
been authorized to increase its capital stock from $800,000 
to $3,500,000. This company is the manufacturer of the 
Delco farm-lighting plant, which has had such extensive 
sales in the past year throughout the country as to con- 
vince the management that this product meets the require- 
ments of such equipment in an exceptionally satisfactory 
manner. The increased capital will permit a great expan- 
sion in the business of the company. 


Benjamin Electric Manufacturing Company held its 
annual pre-holiday meeting on December 24, 1917, at the 
Aiken Institute, Chicago. This meeting day has, for sev- 
eral years, been sort of a holiday, and, in fact, the only day 
in the year when all Benjamin employes have been able 
to visualize what the Benjamin organization meant. Over 
500 persons attended the meeting, the size of which is 
shown by the illustration. The remembrances to each 
employee were based on a Christmas present of $5.00, plus 
$1.00 for each year the employee had been in the service of 
the Company. A few were present who received $20 in 
their envelopes, which marks the extreme length of serv- 
ice, for the Benjamin Company is little over 15 years old. 
An interesting program was staged, with music and speak- 
ing. R. B. Benjamin, president, for the first time in the 
history of the organization, was prevailed upon to make a 
public address. In that straightforward, simple, direct 
manner characteristic of the man, Mr. Benjamin gave to 
the organization the story of the early struggles in the 
years before there was a Benjamin institution. From 
“basement to Benjamin Electric” express the theme of an 
interesting talk in a real family party. W. D. Steel, vice- 
president and general manager, also addressed the em- 
ployees, forecasting the possibilities for our organization 
and outlining the increased opportunities for individual 
effort in the future. It was a practical meeting, one that 
would help to develop thoughtful and earnest effort for 
another year. It is a part of the work which the Benjamin 
Company is doing to sell the institutional idea to its own 
employees. At least once a year this company gathers the 
members of its force all together for the purpose of in- 
stilling into each mind the purposes, the will and the spirit 
of the house. For months after that there is bound to be 
a greater co-ordination of effort in the organizatron. 
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Evans & Barnhill, Inc., 7 East 42nd street, New York 
City, announce their recent incorporation to conduct a 
merchandising-advertising business. David G. Evans and 
J. D. Barnill, who are partners in this new firm, have com- 
bined their efforts in the interest of those whom they have 
served in the past and it is believed that through this ar- 
rangement profitable rewards are promised to all parties 
concerned. 


Electrical Engineers Equipment Company, of Chicago, 
announces the removal of its general offices and a portion 
of its manufacturing departments to 710-714 West Madi- 
son street. This new location is directly opposite the com- 
pany’s present quarters at 711-715 West Meridan street. 
The major portion of the factory proper together with the 
shipping and stock departments will remain at this latter 
address, which is connected to the Madison street building 
by means of a runway. All mail should be addressed to 
710-714 West Madison street, and all supplies to 711-715 
West Meridian street. 

The Harvey-Campbell Aircraft Company kas been or- 
ganized with offices and plant at 914 First Avenue South, 
Seattle, Wash., with the following members: F. H. Os- 
good, president; Carl G. Harvey, vice-president and man- 
ager; R. H. Parsons, treasurer; Kenneth Campbell, secre- 
tary. Frank Waterhouse, Louis Hedrick, Moritz Thom- 
sen, W. H. Bogle and others are stockholders. The work 
of assembling and manufacturing aircraft is under way 
from patents of Earl G. Harvey, who has had many years’ 
experience in perfecting aircraft motors and designs. Fif- 
teen men are employed at present. 

Link-Belt Company, with principal offices in Chicago, 
Indianapolis and Philadelphia, and branch offices in all the 
main cities of the United States, is sending out booklets 
Nos. 54 and 356. The first booklet describes and illus- 
trates the gravel-washing and sand-drying plant of the 
Absecon Sand Company at Absecon, N. J. This modern 
plant is equipped with Link-Belt elevators, conveying in- 
stallation, etc., and, on request, the Link-Belt Company 
will supply its Book 213, giving engineering advice in de- 
signing and building equipment for handling sand and 
gravel and all kinds of material. Booklet 356 deals with 
Link-Belt sanitary peeling tables for the modern canning 
factory. The Link-Belt conveyor described and illustrated 
systematizes and regulates the peeling by keeping the 
peclers supplied with tomatoes, etc., removing the buckets 
filled with vegetables and fruits, as well as the empty 
buckets and cans. A page in the booklet gives a partial 
list of users of the Link-Belt peeling table,.also the number 
of tables in use by each company. 
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Meeting of Employes of Berjamin Electric Manufacturing Company at Chicago. 
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Latest Approved Fittings 
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Cleaning Machines—Suction Clean- 
ers. — National Sweeper Company, 
Torrington, Conn. 

“Torrington” and “Aladdin” port- 
able motor-driven suction cleaning 
machines. 1.2 amperes, 110-125 volts, 
alternating current and direct current. 

Listed December 13, 1917. 


Conduit Boxes.—Russell & Stoll 
Company, 17-27 Vanderwater Street, 
New York, N. Y. f 

Cast-iron and cast-brass conduit 
boxes, catalog Nos. 432, 481, 1432, 
1481. ` 

Listed November 28, 1917. 


Fixtures, Vaporproof.—H. T. Paiste 
Company, 32nd and Arch Streets, 
Philadelphia, Pa. 

Types VLA, VLB, VLC, VLL, 
VLT, VLV, VLX, VLGA. 

Listed December 29, 1917. 


e 


Fuses, Cartridge.—Greef Engineer- 
ing & Manufacturing Company, 36-38 
Spring Street, Newark, N. J. , 

Four-in-One “Atlas.” Cartridge in- 
closed fuses having four elements, 
any one of which can be connected in 
circuit by twisting ferrule or blades. 
0-100 amperes, 250 volts. 

Listed November 15, 1917. 


Heaters, Miscellaneous—Bath Cabi- 
nets.— Burdick Cabinet Company, Mil- 
ton, Wis. 

Metal cabinet. provided with doors 
at top and front. The interior is lined 
with reflecting material and is 
equipped with receptacles for incan- 
descent lamps arranged in circuits 
and controlled by switches and cut- 
outs placed on outside of cabinets. 
Special terminal is provided for 
ground wire. Designed for medical 
heat and light-bath treatment of per- 
sons. 3000 watts or less, 125 volts, 
type E. 

Listed December 10, 1917. 


Lightning Rods.—Burkett Light- 
ning Rod Company, Fremont, Ohio. 
Listed December 5, 1917. 


Outlet Bushings and Fittings.—S. 
R. Fralick & Company, 15-17 South 
Clinton street, Chicago, Ill. 

“Kwikon” cast-iron couplings in 
straight and angle styles for use with 
armored cable and flexible conduit. 

Bushings and locknuts for rigid con" 
duit. Standard pipe sizes. 

Listed December 4, 1917. 


Picture Machines, Stereopticon 
Type.—Grinnell Advertising Machine 
Company, Grinnell, Iowa. 

“Advertograph.” Solenoid-operated 
automatic device using 400-watt in- 
candescent lamp and inclosed in 
sheet-metal case. Designed for pro- 
jecting advertising matter printed on 
a circular slow-burning film inclosed 
in machine. 660 watts or less, 115 
volts. Device marked “For Use With 
Slow-Burning Film Only.” 

Listed December 13, 1917. 


The electrical fittings listed and 
described in this department have 
been approved by the Under- 
writers Laboratories, Incorporat- 


ed, after examination and tests 
conducted under standards of the 
National Electrical Code as rec- 
ommended by the National Fire 
Protection Association. 


Receptacles for Attachment Plugs, 
and Plugs. — The Cutler-Hammer 
ee Company, Milwaukee, 

is. 

“C-H,” 660 watts, 250 volts, plug 
only, catalog No. 7702; receptacle 
only, catalog Nos. 7727, 7760, 7763, 
7766; receptacles and plugs, catalog 
Nos. 7728, 7761, 7764, 7767. 

Listed December 5, 1917. 


Receptacles for Attachment Plugs, 
and Plugs.—Harvey Hubbell, Inc. 
Bridgeport, Conn. 

“Hubbell,” 10 amperes, 250 volts, 
catalog No. 6618. 

Listed December 7, 1917. 


Receptacles, Medium-Base. — Tren- 
ton Electric & Conduit Company, 
Trenton, N. J. 

“T. E. & C. Co.” porcelain shell. 
Keyless, catalog No. 183 

Listed Nov. 27, 1917. 


Receptacles, Medium-Base. — The 
Arrow Electric Company, Hartford, 
Conn. 

“Arrow E” metal shell. 

Key, catalog Nos. A-20, A-23, A-59, 
F-19 to F-36, inclusive, F-59, FA-220, 
FA-229, FA-231, FA-259, FF-219 to 
FF-236 inclusive, FF-259, 9186, 60018. 

660 watts, 250 watts, catalog Nos. 
7530 W, 8030 W, 8058 W, 8090 W. 

Pull, catalog Nos. D-20. D-59, E-19 
to E-36 inclusive, E-59, FD-220, 
FD-259, FE-219 to FE-236 inclusive, 
FE-259, FI-219 to FI-236 inclusive, 
FI-259, FJ-219 to FJ-236 inclusive, 
FJ-259, I-19 to I-36 inclusive, I-59, J-19 
to J-36 inclusive, J-59, 108. 

Listed November 22, 1917. 
©- Keyless, catalog Nos. C-20, C-59, 
FC-220, FC-259, FH-219 to FH-236 
inclusive, FH-259, H-19 to H-36 inclu- 
sive, H-59, 50717-18, 60019-20. 

Cleat-rosette receptacles for link 
fuses, for use only in large mills in 
accordance with Rule 23d, National 
Electrical Code, 2 amperes, 125 volts, 
catalog Nos. E-38, F-38, FE-238, 
FF-238, FH-238, FI-238, FJ-238, H-38, 
I-38, J-38. 

Listed November 24, 1917. 


Receptacles, Medium-Base.—Gener- 
` ere Company, Schenectady, 

“G. E.” porcelain shell. 

Keyless, catalog No. GE-968. 

Listed December 12, 1917. 


Receptacles, Medium-Base. — The 
Arrow Electric Company, Hartford, 
Conn. 

“Arrow E” porcelain shell. 


Key, catalog Nos. PA-920, PV-920. 

Keyless, catalog Nos. PC-920, 
PW-919, PW-920, PW-922, PW-928, 
PW-929, PW-932, PW-935, PW-95/, 
4109, 8105-08 inclusive, 8117. 

Pull, catalog Nos. PD-920, PX-919, 
PX-920, PX-922, PX-928, PX-929, 
PX-932, PX-935, PX-957. 

Weatherproof porcelain receptacles. 

Keyless, catalog No. 62358. 

Listed November 23, 1917. 


Resistance Appliances. — Monitor 
Controller Company, Frederick and 
Lombard Streets, Baltimore, Md. 

Automatic starting rheostats, 1⁄4 to 
150 horsepower, 500 volts or less. 
Type Nos. 105, 106, 240, 245, 345, 410, 
415, 441, 564, 590, 600, 605, 715, 1101, 
1110, 1116, 1120, 1355, 1365, 1380, 13835, 
1440, 1441, 1515, 1575, 1580, 1585, 1840, 
1845, 1850. 1855, 1860, 1865. 

Listed December 14, 1917. 


Sockets, Medium-Base. — General 
Electric Company, Schenectady, N. Y. 


“G. E.” metal shell. 
Key, catalog Nos. GE895, GE902, 


GFE904, GE978-80 inclusive, GE992, 
G E995. 
Keyless, catalog Nos. GE048 


y ' 
GE896, GE903, GE905, GE981-83 in- 
clusive, GE993, G E998. 

Pull, catalog Nos. GE975-77 inclu- 
sive, GE994. 
Listed November 21, 1917. . 


Switch Boxes.—H. T. Paiste Com- 
pany, 32nd and Arch Streets, Phila- 
delphia, Pa. 

“Pipe Taplets.”  Cast-iron single 
and gang type boxes for mounting 
switches and attachment-plug recep- 
tacles. 

Rigid conduit pattern, types FS, 
FSC. 

Listed December 13, 1917. 


Switches, Inclosed.—The Crouse- 
Hinds Company, Syracuse, N. Y. 

Three-pole motor-starting knife 
switch with clips of standard cartridge 
inclosed fuses which are short-circuit- 
ed when switch is in starting position. 
Inclosed in metal case and designed 
for manual operation without opening 
case. . 
“C. H. Co.,” 30 and 60 amperes, 250 
volts, 30 amperes, 500 volts, alternat- 
ing current, types MF, MFA, MFB, 
MFC, MFD, MFE. 

Listed December 13, 1917. 


Switches, Inclosed. — Wells-Morris 
Manufacturing Company, 90 Second 
Street, San Francisco, Cal. 

Automatic switch, consisting ot 
laminated brush contacts, spring and 
gravity-opened; retained in closed po- 
sition by no-voltage release solenoid 
lock; standard time-element plugs 
provided to afford protection to mo- 
tor against overloads maintained for 
longer than predetermined periods. 
Inclosed in metal case and designed 
for manual operation without open- 
ing case. 

“Wells,” 250 volts or less, 5 horse- 
power or less, types B. C. 

Listed January 2, 1918. 
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Men in Service 


Clayton W. Pike Commissioned Major—E. C. Higgins 
to Instruct Men in Signal Corps—Other Promotions 


R. L. HarL of the office of General 
Manager T. W. Carroll, of the Western 
Union Telegraph Company at New 
York, has been commissioned first 
lieutenant in the Signal Corps and ex- 
pects to sail for France in the near 
future. 


Capt. Rosert B. Owen, secretary of 
the Franklin Institute, Philadelphia, and 
widely known in electrical engineering 
circles, has been promoted from captain 
to the rank of major of the United 
States Signal Corps, and is now with 
General Pershing at the front in France, 


W. R. Davis, chief engineer of Sta- 
tion A of the Springfield Gas & Elec- 
tric Company, Springfield, Ill., has been 
granted a leave of absence from his 
post, to become chief instructor of the 
Naval Radio Service Training School at 
Dunwoody Institute, Minneapolis, Minn. 


Exectric CLusB-JoviAN LEAGUE of 
Chicago now has the following members 
in military service: Bion J. Arnold, A. 
D. Bernstein, Carl F. Brown, H. M. 
Byllesby, J. J. Carrick, Otis B. Duncan, 
W. L. Geuder, W. A. Haglund, William 
©. Hann, W. Y. Hendron, P. Junkers- 
feld, C. H. Kinney, Robert T. Purchas, 
W. S. Taussig, S. R. Todd and W. S. 
Vivian. 

B. J. Ross, Jr., formerly in charge of 
the semi-finished material stockroom at 
the Marconi Wireless Telegraph Com- 
pany’s factory at Aldene, N. J., enlisted 
and enrolled in the United States Naval 
Reserve Force recently. He has been 
assigned to special duty in the District 
Communication Bureau. Mr. Ross is 
the son of B. J. Ross, manager of the 
Western Union Telegraph Company at 
Cleveland, Ohio. 


NORTHWESTERN ELECTRIC EQUIPMENT 
CoMPANY, with executive offices and 
main warehouse at St. Paul, and ware- 
house and district sales office at Duluth, 
Minn., in the February issue of the 
Northwestern Buzzer lists the names of 
12 employees on its roll of honor and 
their connections in military service. 
One of the number, G. C. Rosness, who 
served as an electrician in the United 
States Navy, died while in active serv- 
ice on November 21, 1917. 


DuQvueEsne Licut Company section of 
the National Electric Light Association, 
has added the following names to its 
roll of honor since the publication of 
the November issue of the Light Com- 
pany News: John F. Altvater, Peter 
Bolo, Charles Dietz, Thomas Dunn, 
Nelson Forbes, Calvin H. Giles, Gran- 
ville Grogan, Hobart Hupp, John J. 
Joyce, Vernon B. King, Hugh Logue, 
G. D. McKinney, John F. McAteer, 
Verner Neelan, John Onorato, Eustace 
Paquet, Carl C. Ramsey, Sidney Small, 
James A. Somers, Samuel Tecco, James 

. Talbot, Nick Veneziale, Frank C. 

ycoff and Benjamin Wallace. The 
company up to January 1 lists the names 
of 143 employees in various branches of 
government service. 


ROLL OF HONOR. 


The electrical industry, perhaps 
to a greater extent than any other 
industry, has answered the call 
of the Nation for Men. As this 
is a war of engineers, naturally 
the technically trained men in the 
electrical industry have been in 
great demand and they have re- 
sponded with splendid patriotism. 
Many of the large utility and 
industrial corporations have as- 
signed men for Government serv- 
ice aside from those who have 
voluntarily entered or been called 
for service. - 

THE ELECTRICAL REVIEW will 
welcome news concerning men 
who have entered the service or 
who are engaged in any patriotic 
duties. 


AMERICAN TELEPHONE & TELEGRAPH 
CoMPANY’S service flag now contains 
7,260 blue stars, representing that many 
of its employees in military and naval 
service. 


W. L. WEsToN, manager of the 
Houghton County Traction Company, 
Houghton, Mich., has received the com- 
mission of first lieutenant in the United 
States Infantry. 


F. R. Coates, president of the Toledo 
Railways & Light Company, and chair- 
man of the Toledo Board of National 
Defense, was recently appointed one of 
a committee of 10, by Governor Cox, to 
visit and inspect the military training 
camps at Fort Sheridan, Ala., and Camp 
Sherman, at Chillicothe, Ohio. 


Epwarp J. Neary has been granted 
leave of absence as electrical engineer 
for the Public Service Commission, 
First District, New York, to accept an 
appointment as electrical officer on 
board S. Utah, with rank of 
lieutenant. Mr. Neary is a graduate of 
the Pennsylvania State College, and has 
put in ten years in electrical work, 
having been with American Gas & Elec- 
tric Company, Henry L. Doherty & 
Company, Public Service Commission, 
and other organizations. 


WEsTERN ELecrric CoMPANY devotes 
the cover page of its January issue of 
Western Electric News to its service 
flag and flags of the allied nations at 
war. This service flag, which is shown 
in colors, has the figures 2375 formed by 
blue stars, surrounded by other blue 
stars on the white background and the 
white space center forms the outline of 
a five-cornered star. The flags of the 
allied nations are also shown in original 
colors. In the issue are a number of 
items regarding the company’s men in 
service and a picture is also shown of 
the service flag that flies from the West 
Street Building in New York City, 
which contains 334 stars. 


`~ 


P. M. HartcuH, who has been manager 
of the Pone Electric Company, P. R. 
is now in the ordnance department at 
Washington, D. C. 


C. C. Fercuson, of the Western 
Union Telegraph Company’s San Fran- 
cisco office, is now chief radio electri- 
cian in the United States Naval head- 
quarters at London, England. 


J. W. Dietz, of the Western Electric 
Company, has been assigned by the Gov- 
ernment to duty in organizing and train- 
ing men for technical duties, his work 
being at Camp Pike, Little Rock, Ark.; 
Camp Shelby, Hattiesburg, Miss.; Camp 
Beauregard, Alexander, La. 


EuceNeE C. Hicocins, of the education- 
al staff of Western Electric Company, 
has been commissioned as captain in the 
U. S. Signal department, as instructor 
of registered signal corps men in train- . 
ing. Captain Higgins graduated in elec- 
trical engineering at the Iowa State Col- 
lege in 1902. The training of men in 
this department is conducted by means 
of night schools. About 5,000 young men 
will thus be instructed under Captain 
Higgins’ general direction. 


Harry L. Brown, western editorial 
representative of the Electric Railway 
Journal, with headquarters in Chicago, 
has accepted a temporary appointment as 
radio engineer in the office of the Chief 
Signal Officer, United States Army, 
Radio Division, Washington, D. C. He 
will have direct charge of the work of 
preparing literature for use as instruc- 
tional material in the special radio 
courses which are being established at 
many of the engineering colleges 
throughout the country in co-operation 
with the Signal Corps. 


CLAYTON W. PIKE, consulting engineer 
of the Utilities Bureau, Philadelphia, 
has been commissioned a Major in the 
Ordnance Department of the army. 
Major Pike was born in 1866 and is a 
graduate in electrical engineering of the 
Massachusetts Institute of Technology. 
In 1890 he was connected with the 
Merrimac Manufacturing Company, 
having charge óf electric lighting, 
power and signals. He was instructor 
in electrical engineering in the Univer- 
sity of Pennsylvania during 1891 and 
1892 and during the two following years 
served Queen & Company, as electrical 
engineer. In subsequent years he was 
electrical engineer for the Falkenau 
Engineering Company, and from 1900 
to 1910 was vice-president and general 
manager of the Keller-Pike Company, 
electrical engineers and contractors. He 
later became chief of the Electrical Bu- 
reau of Philadelphia, and resigned in 
1916 to become engineer of the Utilities 
Bureau, which position he now holds. 
Mr. Pike has been widely and actively 
connected with technical and engineer- 
ing societies, among which are the So- 
ciety of Municipal Engineers, A. I. E. E. 
and Electrical Section of Franklin In- 
stitute. i 
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M. C. Gilman Appointed Secretary of Canadian Association 
— H. W. Stortz Joines Swartz Electric—G. H. Losey Resigns 


r 


Frank Carer has been appointed 
manager of the Oklahoma Gas & Elec- 
tric Company, Norman, Okla., division, 
succeeding W. P. Jones, resigned. 

Lester S. Reapy, who for several 
years has been assistant engineer in the 
gas and electric department of the Rail- 
road Commission of California, has 
been promoted to electrical engineer of 
that department, succeeding F. Emerson 
Hoard, who is now in government serv- 
ice. 

Evucenr C. CLarkeE has joined the Ta- 
coma Railway & Power Company, Ta- 
coma, Wash., to direct the instruction of 
the trainmen and to handle general ef- 
ficiency work. He resigned as super- 
visor of instruction for the Brooklyn 
Rapid Transit Company, Brooklyn, 
Noo AN 

Leo H. Gamp, formerly associated 
with the St. Louis office of the F. E. 
Newbery Electric Company, has or- 
ganized the Gamp Electric Company 
and will engage in a general electrical 
construction business. The offices of 
the new company will be located at 
1625-26 Chemical Building, St. Louis, 
Mo. 

H. A. Cowsitt has received the ap- 
pointment of general superintendent for 
the Mansfield Electric Light & Power 
Company, Mansfield, Ohio, and will as- 
sume charge of its electric railway lines, 
this being one of the properties con- 
trolled by Henry L. Doherty & Com- 
pany. Mr. Cowgill was formerly en- 
gineer of maintenance of way for the 
St. Joseph Railway, Light, Heat & 
Power Company. 

Avcust HartH, of Chatham, N. J, 
superintendent and electrical engineer 
of the National Electric Utilities Cor- 
poration of Connecticut, has recently 
designed a new type of electrical oven 
which has met the approval of the Navy 
Department, and has received a contract 
to supply 300 to be installed on various 
vessels. Mr. Harth has also designed 
many other electrical equipments for the 
Government. 


Jous W. Ketty,, electrical chief of 
Camden, N. J., on January 26, enter- 
tained several electrical chiefs of other 
cities, members of the Association of 
Municipal Electrical Workers. Among 
those present were: Clark Diehl, of 
Harrisburg, Pa.; Frank Shinner, At- 
lantic City, N. J.; Robert Stewart, New 
Brunswick, N. J.; Richard Smith, Nor- 
folk, Va.; James B. Yeadle, Baltimore, 
Md.: P. J. Beisel, Allentown, Pa.; 
Frank Williams, Ehzabeth, N. J.; Wil- 
liam J. Canada, of the American Inter- 
national Ship Corporation, and Doctor 
Watson, of the Electrical Fuse Com- 
pany. The object of the conference was 
to consider what the municipal electri- 
cians could do to safeguard the cities 
under their control. Many valuable 
suggestions were made and concert of 
action was arranged, which, it is be- 
lieved, will be mutually beneficial. 


James P. Power, of Crookston, Minn., 
has been appointed sales representative 
of the Northwestern Electric Equip- 
ment Company, St. Paul, Minn. Mr. 
Power succeeds T. W. Fredericks, now 
in the service of the United States Gov- 
ernment. 


C. N. BINDFR, of the Binder Electric 
Elevator Company, was elected presi- 
dent of the Birmingham [lectric Club 
at the first meeting for the purpose ot 
organization held at the Hilman Hotel. 
Other officers chosen were H. P. David- 
son, of the Western Electric Company. 
vice-president; J. M. Middlebrooks, of 
the Middlebrooks Electric Company, 
treasurer, and H. G. Smith, of the Mat- 
thews Electric Supply Company, Secre- 
tary. : 

GrorGeE H. Losey, assistant general 
superintendent and electrical engineer 
for the Indiana Railways & Light Com- 
pany, Kokomo, Ind., has resigned to 
become connected with the Great Amer- 
ican Retining Company, Tulsa, Okla. 
Mr. Losey has been with the Indiana 
company for the last ten years in 
various engineering capacities, starting 
in the meter department and advancing 
steadily through a line of promotions. 
He is a graduate in the electrical en- 
gineering course of Purdue University. 


M. C. Girman, sales manager of the 
Toronto Electric Light Company, Ltd., 
has been appointed secretary of the 
Canadian Electrical Association, suc- 
ceeding Alan Sullivan, who resigned. 
Mr. Gilman was graduated in 1907 from 
the electrical engineering course at 
Pratt Institute, Brooklyn, N. Y. and 
has since devoted his time to central- 
station work. In subsequent years he 
served the Edison Electric Illuminating 
Company, of Brooklyn, as assistant 
power engineer; power engineer of the 
Public Service Electric Company, New- 
ark, N. J.; power engineer of the Vir- 
ginia Railway & Power Company, Rich- 
mond; power engineer of the Toronto 
Electric Light Company, assistant to the 
chief engineer and for the last four 
vears has been sales manager of that 
company. 


H. W. Stortz, for many years con- 
nected with the Edison Storage Battery 
Company, Orange, N. J., has resigned to 
become vice-president and general sales 
manager of the Swartz Electric Com- 
pany, Indianapolis, Ind. While in the 
employ of the Edison company he 
served it efficiently as sales manager of 
the mine lamp department, sales man- 
ager of the industrial truck and tractor 
department, and sales manager of the 
house lighting department. Mr. Stortz 
possesses a thorough knowledge of 
electrical engineering and = merchandis- 
ing, and has been especially successful 
in organizing the departments men- 
tioned above. If Mr. Stortz has been 
more suceessful in one line of endeavor 
than another, it has been in the 
development of the popularity of the 


Edison Storage Battery for use with 
house lighting plants. The Swartz 
Electric Company manufactures a very 
high grade of automatic lighting plants 
which use Edison storage batteries ex- 
clusively. The company is to be con- 
gratulated in securing a vice-president 
and general sales manager who is so 
thoroughly fitted by broad and success- 
ful experience in the development, man- 
ufacture and distribution of house light- 
ing plants. 


Howarp PETT, manager of the Con- 
sumers) Power Company, Albion, Mich., 
has been appointed superintendent of 
power distribution of the company, suc- 
ceeding H. W. Courville. 


Harrow Mocke is now connected with 
the Board of Fire Underwriters in Port- 
land, Ore., having resigned as district 
manayver for the Pacific Power & Light 
Company at Seaside, Ore. 


W. E. Ricuarps, electrical engineer 
of the Toledo Railways & Light Com- 
pany, has been appointed a member of 
the electrical safety committee of the 
Industrial Commission of Ohio. 


A. H. Firnuaner, who has been en- 
gaged in the electrical business for the 
last 13 vears, has been appointed to the 
sales force of the Duluth office of the 
Northwestern Electric Equipment Com- 
pany, St. Paul, Minn. 


C. H. Sanperson, who has been con- 
nected with the Havana Electric Rail- 
way, Light & Power Company as assist- 
ant chief engineer, has resigned to be- 
come manager of the auto and truck 
department of the Frank G. Robbins 
Company, of New York and Havana. 


A. J. Busu, Jr. Dallas, Tex., has 
been appointed assistant to the generai 
manager of the Texas Electrical Ra'il- 


way, Dallas, the consolidated Strick- 
land lines. Mr. Bush will have his 


headquarters in Waco, being in charge 
of the Waco division of the railway 
and will also manage the Waco city 
system, which is owned and operated 
by the Texas Electric Railway. 


SAMUEL INSULL, chairman of the Ilk- 
nois State Council of Defense and presi- 
dent of the Commonwealth Edison 
Company, Chicago, has retired from the 
presidencies of the West Penn Railways 
Company and the Western Power Com- 
pany, Pittsburgh, Pa. He has been suc- 
ceeded by A. M. Linn, one of the officers 
of the American Water Works Com- 
pany, the holding concern in connection 
with the two companies mentioned. In- 
ability to devote the time necessary to 
the two companies is given as the reason 
for the retirement of Mr. Insull. He be- 
came president of the West Penn Ra:'- 
ways Company following the organiza- 
tion of that concern several vears ago, 
and also retired from other corporations 
within the last few vears, including the 
United Licht & Railways and the Pacitic 
Gas & Electric Company. 
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Recent Patents 


Selected and Summarized by Albert Scheible, Patent 


Attorney, 79 


Emergency Stop for Electrically 
Driven Apparatus (1,250,708).—For 
quickly and positively stopping an 
electric motor, Caswell D. Swett, of 
Redwood City, Cal., provides circuit 
connections to a special type of pole- 
changing switch. In operation, this 
first reverses the polarity so as to 
utilize the reverse torque in stopping 
the motor, and then shifts the switch 
connections to a neutral position so 
as to prevent the motor from run- 
ning in the reverse connection. 


Alexanderson Alternator § (1,250,- 
752).—This patent, issued on an ap- 
plication filed in August, 1914, covers 
a generator described by E. F. W. 
Alexanderson in his = memorable 
paper before the A. 1. E. E. and now 


No. 1,250,752.—Alexanderson 


quency Alternator. 


High-Fre- 


widely used in wireless practice for 
producing alternating currents of a 
highly unsymmetrical wave form. 
The patent stands assigned to the 
General Electric Co. 

Rotary Spark-Gap Machine (1,250,- 
385).—Allied in purpose is the gen- 
‘erator patented by Clarence H. Teall, 
of Detroit, who partially diminishes 
the spark gap by interposing a rotary 
conductor carrying a number of 
sparking points, thereby increasing 
the surging of the current without 
decreasing the efficiency of the gap. 


No. 1,250,385.—Rotary Spark-Gap Machine. 


West Monroe Street, 


A series of brief comments on 
some of the recently issued elec- 
trical patents which appear to be 
of particular interest to our read- 
ers, the number after each head- 


ing being that of the United 
States patent to which the sum- 
mary relates. Any correspondence 


regarding such patent matters 
should be sent direct to Mr. 
Scheible at the above address. 


Controller for Electric Vehicles 
(1,250,144). —Instead of fastening the 
controlling mechanism to the dash- 
board or other rigid part of the 
vehicle, De Witt C. Cookingham, of 
Lakewood, Ohio, fastens it to a 
swivel seat and arranges it so that its 
operability depends on the position 
of this seat. The patent was as- 
signed to the Baker R. & L. Co., of 
Cleveland. 


Electropneumatic Brake (1,251,596). 
—Walter V. Turner, of Pittsburgh, 
has assigned to the Westinghouse Air 
Brake Company this patent on an air- 
brake arrangement, the purpose being 
to provide an emergency application 
of the brake in case the regular brake- 
actuating circuit fails. 

Lamp Dimmer (1,252,203).—A con- 
tact brush moving over a coiled wire 
resistance within the regular socket 
shell forms the active part of a com 
pact dimiming socket patented as a 
“rheostat” by William F. Valcker, Jr., 
of Chicago. 


Switch for Storage-Battery Sys- 
tems (1,250,152).—A branch circuit 
leading to the contacts through a 
circuit-breaker is used by Carl W. 
Eisenmann (of ..ebraska City, Nebr.) 
for automatically puncturing any in- 
sulating material between the switch 
contacts at the moment of closing 
the switch, so as to insure an in- 
stantaneous flow of current from the 
generator to the battery. 


Telegraph Circuit-Closing System 
(1.251, $20) —When a telegraph cir- 
cuit at a local office is open (for in- 
stance, in case the local switch is 
open, or the relay wire is broken) 
the circuit may be closed from the 
main office according to this system. 
For this purpose Frederick A. Ander- 
son, of Portage La Prairie, Manitoba, 
provides a normally open shunt 
around each telegraph set, which 
may be closed from the main office. 


Alkaline Battery Cell (1,250,460). — 
To reduce the weight, the number of 
filler openings, and the resistance 
due to electrical connections, Walter 
E. Holland, of Detroit, constructs 
Edison batteries in a twin form. 
Each unit has two compartments, 
and the negative element of one com- 
partment is both mechanically and 
electrically connected through the in- 


Chicago, Illinois 


tervening partition with the positive 
element in the other compartment. 


Telegraph Recorder (1,250,961).— 
In recording instruments as com- 
monly used in submarine telegraphy, 
it had been customary to record im- 
pulses of different polarity by mark- 
ings above or below the center of 
the moving tape. Line disturbances 
often modify these markings or even 
render them wholly illegible. Hence, 
William M. Bruce, Jr., of Springfield, 
Ohio, substitutes an apparatus in 
which differently colored or other- 
wise distinctive markings are made 
by the two polarities, and in which 
the tape is held stationary during the 
marking. The patent stands as- 
signed to the United Telegraph & 
Cable Co., of the same city. 

Electrode for Electrolytic Refining 
(1,250,757).—Instead of casting lugs 
on the anodes, or using rods and 


No. 1,250,757.—Electrode for Electrolytic 
Refining. 


hooks for suspending them, Frank L. 
Antisell provides a suspending bar 
with wedge-shaped parts which inter- 
lock directly with the anode. This 
makes it possible to space the plates 
more closely, and avoids the power 
losses which are considerable in 
electrolytic metal refining. 


Strain Insulator (1,251,097) —Clever 
means for cheaply assembling the 
parts of strain insulators (of the type 
commonly suspended in series with 
one another) are shown ın this 
patent to John M. Peck, of Victor, 
N. Y., which stands assigned to the 
Locke Insulator Mfg. Co. 


No. 1,251,097.—Strain \ insulator. 
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EASTERN STATES. 


BOSTON, MASS.—West End Street 
Railway Company has been authorized 
by the Public Service Commission to 
issue bonds for $375,000 for the purchase 
of new rolling stock, improvements, etc. 


PROVIDENCE, R. I.—Queen Dyeing 
Company, Valley street, has commenced 
the construction of a new addition to its 
power house. The structure will be two 
stories and will cost $7000. 


BINGHAMTON, XN. Y.—Binghamton 
Light, Heat & Power Company is making 
rapid progress in the construction of the 
new addition to its power house, and has 
commenced the installation of new 

oilers. 


BROOKLYN, N. Y.—The United States 
Government, Bureau of Yards & Docks, 
has awarded a contract for the erection 
of its proposed new power house at the 
local navy yards to the Marble Architec- 
tura Company, Broadway and Two Hun- 
dred and Sixteenth street, New York. 
The estimated cost is $255,920. 


BROOKLYN, N. Y.—Plans have been 
completed by the Brooklyn Union Gas 
Company, 176 Remsen street, for altera- 
tions and improvements in its one-story 
brick gas piant on Fifth street. The 
work is estimated to cost $40,000. Con- 
tract has been awarded to the George 
A. Fuller Company, 175 Fifth avenue, 
New York. 


BROOKLYN, N. Y. — Interborough 
Rapid Transit Company, 165 Broadway, 
New York, has had plans prepared for 
the construction of a new one-story brick 
transformer station, about 50x100 feet, 
on Livonia avenue, near Rockaway ave- 
nue. George H. Pegram, 165 Broadway, 
is the architect. 


BUFFALO, N. Y.—The City Council is 
suctalling a new underground conduit 
system in about a mile of city streets, 
for the police and fire alarm systems, the 
entire work when completed being esti- 
mated to cost $60,500. A bond issue for 
this purpose is being arranged. 


BUFFALO, N. Y.—Permission has been 
granted by the Public Service Commis- 
sion to the Niagara, Lockport & Ontario 
Power Company, Marine Bank Building, 
to take over and operate the Salmon Riv- 
er Power Company. 


BUFFALO, N. Y.—Fire, on January 
26, destroyed a portion of the plant of 
the Westinghouse Electric & Manufac- 
turing Company, Lock street, with a 
total loss estimated at approximately 
$150,000. The company will immediately 
rebuild the destroyed sections. 


GLOVERSVILLE, N. Y.—Glenn Tele- 
phone Company has had plans prepared 
or the construction of a new two-story 
brick telephone exchange plant, about 
30x40 feet. McKenzie, Voorhees & Gme- 
lin, 1123 Broadway, New York, are the 
architects. 


NEW YORK, N. Y.—Bijur Motor Light- 
ing Company, 87 West End avenue, man- 
ufacturer of motor lighting and starting 
apparatus, has been placed under a re- 
ceivership following the filing of an 
equity suit by the Cleveland Automatic 
Machine Company, Cleveland, Ohio. The 


company is capitalized at $1,625,000, has . 


existing liabilities of $1,225,000, and as- 
Bets said to be approximately $2,000,000. 


E. B. Wilson, Toep Bijur and Louis 
V. Hubbard have been appointed re- 
ceivers. 


UTICA, N. Y.—Langdon & Hughes 
Electric Company has filed notice with 
the Public Service Commission of an 
increase in its capital from $5,000 to 
$50,000 to provide for expansion, 


DOVER, N. J.—New may Power & 
Light Company is now furnishing all the 
power for the operation of the large plant 
of tne Dover Boiler Works, manufacturer 
of furnaces, boilers, tanks, and plate- 
work of all kinds. : 


JERSEY CITY, N. J.—Public Service 
Electric Company is now furnishing elec- 
tric power to a number of the new ship- 
building companies in the Kearny mead- 
ow district, including the Submarine 
Boat Company, an agent of the Emer- 
gency Fleet Corporation; the Foundation 
Company, Federal Shipbuilding Company, 
New York Shipbuilding Company, and 
New Jersey Shipbuilding Company. 


JERSEY CITY, N. J.—The Board of 
Freeholders of Hudson County is having 
lans prepared for the construction of 
ts proposed new one-story brick power 
house, heating and lighting plant at 
Laurel Hill. The project is estimated 
to cost $150,000. Percie A. Vivarttas, 110 
Fourth street, West New York, is the 
architect. 


KEARNY, N. J.—The Council is plan- 
ning for immediate extension and im- 
provement of the electric fire alarm sys- 
em. 


LAMBERTVILLE, N. J.—In its annual 
budget for 1918, fhe City Commission has 
approved an appropriation of $5100 for 
the operation of its electric street-light- 
ing system. 


NEWARK, N. J.—The Board of Free- 
holders has rescinded the contract re- 
cently awarded to the Beaver Engineer- 
ing Company, Newark, for electric light 
and power wiring in the laundry at the 
County Hospital, Overbrook, at a price 
of $14,174. The proposition was vetoed 
by County Supervisor Lewis G. Bowden, 
and sustained by a vote of 6 to 2. 


PERTH AMBOY, N. J.—Roessler & 
Hasslacher Chemical Company has con- 
veyed to the General Bakelite Company, 
manufacturer of Insulation specialties, a 
subsidiary organization, property at the 
northeast corner of Fayette and Rector 
streets. It is said that the site will be 
used for extensions. 


TRENTON, N. J.—Due to the extreme- 


ly high cost of labor, materials, etc., the 
State House Commission has tempora- 
rily postponed the construction of its pro- 
posed new electric plant at the ew 
Jersey State big Seid the estimated cost 
of which was to have been $50,000. 


TRENTON, N. J.—In connection with 
a report of the local traction system 
made for the City Commission, it is 
recommended that the Trenton & Mercer 
County Traction Company discontinue 
its power house and arrange for the pur- 


chase of current from the Public Service . 


Corporation. 
manager. 


WEST ORANGE, N. J.—The Town 
Council has approved an appropriation 
of $26,000 in its annual budget for 1918, 
to provide for electric street lighting. 


ALTOONA, PA.—Penn Central Light 
& Power Company has filed notice with 
the Public Service Commission of the 
issuance of bonds for $537,000 to provide 
for improvements, etc. 


ERIE, PA.—Erie Forge Company, Fif- 
teenth and Cascade streets, has com- 
menced the construction of its proposed 
new one-story substation, about 50x70 
feet. The Stader Conrath Company, 
Erie, has the contract for erection. 


HARRISBURG, PA.—The Public Serv- 
{ce Commission has recently handed 
down an opinion directing the McKean 
Natural Gas Company, operating in Mc- 
Kean County, and with headquarters at 
Olean, N. Y., to continue to furnish na- 
tural gas to residents of Ceres township. 
The company had proposed to discon- 
tinue service and to relocate a line. The 
Commission holds that the defendant, 
being a public service company, ‘‘is re- 
quired to render service to all persons 
who desire it in the territory in which 
it i3 chartered, and which, by a reason- 
able outlay, can be reached.”’ 


LANCASTER, PA.—Application has 
been filed with the Public Service Com- 
mission for approval of the merger of 


Peter E. Hurley is general 


seven Lancaster County street railways 
into a new corporation to be known as 
the Conestoga Traction Company. The 
companies to be merged are the Lan- 
caster Traction, Lancaster Railway, Lan- 
custer City, Lancaster & Lititz, Colum- 
bia & Ironville, Columbia & Donegal, and 
the present Conestoga Traction Com- 
panies. 


LEWISTOWN, PA.—Lewistown & 
Reedsville Electric Railway has filed 
notice with the Public Service Commis- 
sion of a bond issue of $68,000 for exten- 
sions, improvements, etc. 


PHILADELPHIA, PA.—The City Wa- 
ter Bureau is considering the immediate 
coastruction of a large dam and the in- 
ktallation of a new hydroelectric power 
plant at Fairmcunt, near Philadelphia. 


PHILADELPHIA, PA.—Philadelphia 
Electric Company recently filed with the 
Public Service Commission an application 
for the approval of an increase in its light- 
ing rates of approximately 20 per cent. 
This increase will not affect municipal 
or residential lighting rates. The reason 
given for the proposed increase was the 
advanced cost of labor, materials, etc. 
Joseph B. McCall is president. 


PHILADELPHIA, PA.—Announcement 
has been made by Dr. Harold Pender of 
the faculty of the University of Pennsyl- 
vania. that a course in radio communi- 
cation designed to fit students for enlist- 
ment in the Signal corps of the army. will 
be added to the curriculum of the Elec- 
trical Engineering School. It is antici- 
pated that there will be a large enroll- 
ment. Students completing the course 
and enlisting in thc signa! corps will be 
sent to special Government schools for 
further training. Opportunities will be 
afforded for qualifying as noncommis- 
rioned officers, with possible advancement 
to commissioned grades. 


PHILADELPHIA, PA.—The city water 
bureau has drawn up plans for the con- 
struction of a permanent masonry dam 


. at Fairmount, permitting the installation 


of a hydroelectric plant to develop power 
from surplus water during a portion of 
the year. The pan will be used in con- 
nection with the operation of the Bel- 
mont pumping station, which supplies 
all the water for West Philadelphia, the 
George’s Hill standpipe station and the 
Belmont filters. 


WILLIAMSTOWN, PA.—Lykens Valley 
Light & Power Company has filed notice 
with the Public Service Commission of 
the issuance of bonds for $15,000 to pro- 
vide for improvements. 


BALTIMORE, MD.—Corkran, Hill & 
Company, 221-7 South Howard street, is 
having final plans prepared for the con- 
struction of a new power house at its 


plant, Sixth street, near Wilkens ave- 
nue. 

BALTIMORE, MD.—Crown Electric 
Company, 149 North Gay street, has 


awarded a contract for the construction 
of‘a new two-story addition, about 25x30 
feet, to its piant, L. Schoenlein, Jr., 
SU T Building, Baltimore, is the con- 
ractor, : 


BRISTOL, VA.—King College is con- 
sidering the early construction of a new 
ene-story brick and stone power house 
to cost about $30,000. C. Kearfoot, 
Bristol, is the architect 


WALHALLA, S. C.—Oconee Telephone 
Company will rebuild its exchange which 
was destroyed by fire. 


ATLANTA, GA.—The city council has 
adopted a resolution providing that the 
committee on electric and other railways 
be requested to secure estimates and bids 
for the construction of an electric gen- 
erating plant at crematory. 


COCHRAN, GA.—The city contemplates 
extensions and improvements to its elec- 
tric light plant and waterworks to cost 
$5000. Address C. W. Davis, superin- 
tendent. 


February 9, 1918. 


NORTH CENTRAL STATES. 


CLEVELAND, OHIO.—The City Coun- 
cil has passed the ordinance authorizing 
the director of public utilities to expend 
$500,000 for enlarging and extending the 
Clevcland Municipal Electric Light and 
Power Plant and Distribution System 
connected thereto.‘ Thomas S. Farrell 
ig director of public utilities. and W. E. 
Davis is lighting commissioner; each 
man be addressed at the City Hall, Cleve- 
and. 


WOOSTER, OHIO.—John Le Chott, of 
Orville, has been awarded the contract 
for the erection of an $15,000 addition to 
the Wooster and Orville telephone build- 
ing. Address E. A. Pool, local manager. 


YOUNGSTOWN, OHIO.—Central Union 
Telegraph Company has appropriated 
$800,000 for improvements, $250,000 of 
which will be used for outside equipment, 
such as cables, lines, wires, etc. 


YOUNGSTOWN, OHIO.—Mahoning & 
Shenango Railway & Light Company will 
invest $50,000 in new machinery and 
equipment, such as electric apparatus, 
street cars, etc. 


EVANSVILLE, IND.—Schroeder Head- 
light & Generator Company, with capital 
of $150,000, has incorporated to manufac- 
ture and sell headlights. William H. 
McCurdy. John D. Craft, William A. Car- 
son, Albert F. Karges, Marcus S. Sonn- 
tag, J. H. Schroeder and S. W. Cook are 
the incorporators. 


AURORA, ILL.—Western United Gas 
& Electric Light Company has been 
allowed authority by the Illinois Public 
Utilities Commission to issue general 
mortgage gold bonds in the amount of 
$180,000. 


LINCOLN, ILL.—A generator to be 
used by the Lincoln Municipal Railway 
is to be installed in the plant of the Lin- 
coln Water & Light Company. 


PEORIA, JILL.—The Peoria Railway 
Company has been given authority by 
the Illinois Public Utility Commission to 
issue general mortgage five per cent gold 
bonds jn the amount of $93,000. 


SYCAMORE, ILL.—A license to in- 
corporate has heen granted the Geneva 
Lake, Sycamore & Southern Railway, 
which proposes to build an electric line 
from the south shore of Geneva Lake, 
through McHenry, De Kalb, Kendall and 
La Salle counties. The company is capi- 
talized at $150,000 and has its main offices 
at o amore: Address A. E. Hammer- 
smith. 


DETROIT, MICH.—Disco Electric Man- 
ufacturing Company has taken over the 
bankrupt Disco Electric Starter Company 
end plans the extensive manufacture of 
starters for Ford cars. Dean Emerson 
has been named general manager of the 
new company, and Harry F. Prescott, 
sales manager. 


MADISON, WIS.—E. E. Parker, city 
engineer, is preparing plans for an elec- 
tric substation on Sprague street. 


BLOOMFIELD, IOWA.—The city will 
expend $8,000 for improvements on the 
municipal light plant. The specifications 
include two electric generators, one 225 
kilowatt and one 75 kilowatt alternating 
current. two 150 horsepower boilers and 
brick smokestack. Address T. Z. Millard, 
general superintendent. 


CEDAR RAPIDS, IOWA.—Extensions 
to cost $40,000 are contemplated by the 
Iowa Telephone Company, including the 
installation of 30 blocks, conduits, tile, 
etc. J. M. Rider, manager. 

CORYDON, IOWA.—The installation of 
a generator in the municipal electric light 
pant is under consideration by electric 
i 


ght commissioners. A. T. Gallagher, 
clerk. 
ELKADER, IOWA.—Extensive im- 


provements are being made by the Stan- 
dard Telephone Company, which include 
the laying of underground cables and an 
aerial cable, which is to be stretched all 
over town. The work will require 20,000 
feet of wire and will cost $13,000. 


FAIR PLAY, MO.—A stock company is 
being formed for the purpose of building 
a hydroelectric plant at Bear Creek. The 

lant is intended to supply electric power 

or Fair Play and the neighboring towns 
and is to be erected at a cost of $20,000. 


ST. LOUIS, MO.—Plans have been pre- 
pared by L. R. Timlin, architect for the 
Southwestern Telephone Company for a 
telephone exchange to be erected at Del- 
mar and Lake avenues at a cost of 
$85,000. 


ELECTRICAL REVIEW 


DATES AHEAD. 


New Mexico Electrical Association. 
Annual meeting, Silver City, N. 
Mex., February 11-13, 1918. 


American Institute of Electrical En- 
Zineers. Midwinter convention, New 
York City, February 15-16, 1918. Sec- 
retary, F. . Hutchinson, 33 West 
39th Street, New York City. 


Illinois Electrical Contractors’ As- 
sociation. Semi-annual convention, 
Chicago, Februa 22-23, 1918. Secre- 
tary-Treasurer, L. B. Van Nuys, 238 
South Jefferson Avenue, Peoria, Il. 
Association. 


Vermont Electrical 


Annual meeting February, 1918. Sec- 
West, 


retary-Treasurer, C. H. Rut- 


land, Vt 


National Association of Electrical 
Inspectors. Annual convention, New 
York, March, 1918. Secretary-Treas- 
urer, Wiliam L. Smith, Concord, 
Mass. 

Wisconsin Electrical Association. 
Annual meeting, Pfister Hotel, Mil- 
waukee, March 27-28, 1918. Sec- 
retary, George Allison, 1419 First Na- 
tional Bank Building, Milwaukee, Wis. 


Tri-State Water & Light Associa- 
tion. Annual meeting. Charlotte, N. 
<., April. 1918. Secretary-Treasurer, 
W. F. Stetglitz, Columbia, S. C 


American Association of Engineers. 
Annual meeting, May 14, 1918. Sec- 
retary-Treasurer, A. H. Krom, 29 
South LaSalle Street, Chicago. 


National Electrical Credit Associa- 
tion. Annual meeting, June 1. 1918. 
Secretary, Frederic P. Vose, 1350 Mar- 
quette Building, Chicago, Ill. 


Texas State Association of Electri- 
cal Contractors. Annual meeting, Gal- 
veston, Tex., June 15, 1918. Secretary, 
H. S. Ashlay, Fort Worth, Tex. 


Southeastern Section, National Elec- 
tric Light Association. Annual meet- 
ing, June 19-20, 1918, Atlanta, Ga. 
Secretary-Treasurer, T. W. Peters, 
Columbus, Ga. 


Northwest Electric Light & Power 
Association; affiliated with N. E. L. A. 
Annual meeting September 11, 1918. 
Secretary, George L. Myers, Pacifc 
Power & Light Company, Portland, 

re. 


Kansas Public Service Association. 
Annual meeting, Kansas City, Kans., 
October 17-19, 1918. Secretary-Treas- 
uret W. W. Austin, Cottonwood Falls, 

ans. 


FALLS CITY, NEB.—Plans, involving 
the aspenditure of $78,000, have been pre- 
pared by Engineer E. M. Stevens, Kansas 
City, Mo., for improvements on the light 
and water system. Address J. C. Mulien, 
city clerk. 


FREMONT, NEB.—Wright Electric 
Construction company has been awarded 
contract for installing a water, light and 
lighting plant at Pender to cost $10,989. 


MITCHELL, S. DAK.—Burns & Mc- 
Donnell, engineers, Kansas City, Mo., 
have prepared plans for improving the 
light and water system. Address R. E. 
Davis, city auditor. 


FULLERTON, N. DAK.—A franchise 
has been granted to G. F. Phillips, of the 
Ellendale Electric Company for electric 
transmission lines from Ellendale to Ful- 
lerton and Monango. 


MADDOCK, N. DAK.—Engineer W. E. 
Skinner, Minneapolis, Minn., is preparing 
plans for a $7,000 municipal light sys- 
tem. Address town clerk. 


SOUTH CENTRAL STATES. 


LOUISVILLE, KY.—Central Kentucky 
Light & Power Company has incorpo- 
rated with a capital stock of $12,000 to 
buy and sell electrical equipment and 
build and install electric light and power 
plants. The company will establish its 
main office at Lexington, Ky. The in- 
corporators are ©. L. Uncapher, Cincin- 
nati. Ohio; W. R. Katterjohn, Paducah, 
and Edward Johnson, Lexington, Ky. 


LOUISVILLE, KY.—During the week 
ending January 11, the Louisville Gas & 
Electrice Company has announce the ae- 
curing of forty new electric light and 
power customers. 
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MAYFIELD, KY.—The city has issued 
$272,000 bonds for taking over the plant 
of the Maytield Water & Light Company. 
Address E. A. Stevens, mayor. 


WALTON, KY.—Walton Electric Light 
Company contemplates the purchase and 
installation of an electric generator to 
be directly connected to the engine al- 


ready installed. Address E. L. Kelly, 
manager. 
CLINTON, TENN. — Clinton Power 


Company has purchased the local elec- 
tric light plant and will improve and en- 
large the service. The company has a 
capital of $20,000. Address E. C. Cross, 
president. g 


FRIENDSHIP, TENN.—Robertson & 
Cherry have purchased the distributing 
system and other equipment of the 
Friendship Electric Light & Power Com- 
pany, and have installed a dynamo in 
their mill. They will give service to the 
community. 


MUSCLE SHOALS, ALA. — United 
States Government is planning for the 
construction of a large new hydroelectric 
plant on the Tennessee River, near South 
Florence, to provide power for the opera- 
tion of the large nitrate plant at Muscle 
Shoals now in course of construction. 
e ad is estimated to cost $13,- 


HOBART, 
Company has been 
capital of $4000 by William J. 
others. 


OKLAHOMA CITY, OKLA.—The three 
story building occupied by the Nunn 
Electric Company has been destroyed by 
fire. The loss is $40,000. 


BOWIE, TEX.—The attorney general 
has approved an issue of $15,000 electric 
light bonds. Address Mayor. 


DALLAS, TEX.—Lawrence Electric 
Company has changed its place of busi- 
ness to El Paso and decreased its capital 
stock from $25,000 to $20,000. 


HARLINGEN, TEX.—The city has 
leased its water and light plant to A. 
Goldammer for a term of five years. Mr. 
Goldammer will extend the service and 
will also erect an ice plant. 


SABINAL, TEX.—R. T. Robinson, San 
Antonio, has recently acquired the elec- 
tric light plant of the Sabinal Light & 
Ice Company, and is said to be consider- 
ing extensive improvements to provide 
for increased capacity. 


SAN BENITO, TEX.—Commonwealth 
Electric Light & Water Company is con- 
sidering the erection of an addition to 
its power house, and the installation of 
new equipment including a new 100-horse- 
power engine. 


WESTERN STATES. 


PHOENIX, ARIZ.—James B. Girard 
has resigned as city engineer of Phoenix 
to devote his time to the development 
of a big hydro-electric project in the 
Grand Canyon. Eastern capitalists are 
interested in the project. The project in- 
volves the construction of a dam in the 
Colorado River near Diamond Creek and 
the installation of high pressure turbine 
engines. Permits have been secured for 
the erection of six dams, but only one 
will be constructed at the present time. 
The project calls for an ultimate outlay 
of about $12,000,000. 


BELLINGHAM, WASH.—Farmers Mu- 
tual Telephone Company has voted in 
favor of issuing bonds in the sum of 
$20,000 to restore its lines, about 50 per 
cent of which were destroyed in the re- 
cent flood. 


ELLENSBURG, W ASH.—Henry C. 
Mills and others have petitioned the coun- 
ty commissioners for a 50-year franchise 
to construct and maintain an electric 
line over certain highways. 


SEATTLE, WASH.—Star Machinery 
Company, operating an extensive plant 
for rebuilding machinery at 1731 First 
avenue South. Seattle, has taken out a 
permit to erect a $10,000 shop at 207 
Horton street and among other new 
equipment will install a 15-ton electric 
crane to run the full length of a 120 
foot building. 


TACOMA, WASH. — The city has 
awarded a contract to the American 
Nitrogen Products Company for furnish- 
ing 6600 volts of electricity for a period 
of five years on a sliding scale of from 
$6 to $19 kilowatt year. 


OKLA.—Tosh Telephone 
chartered with a 
Ball and 
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TACOMA, WASH.—City Light & Pow- 
er Company is making surveys for a site 
for its plant, which is to have a capacity 
of 17.000 horsepower and to cost approx- 
imately $1,000,000. 


TACOMA, WASH.—Surveys of four 
sites tributary to the Nisqually River are 
being made by Llewellyn Evans, super- 
intendent of the city light plant. for an 
additional power plant having a capacity 
of 17,000 horsepower. N. L. Taylor of 
the light department is making the esti- 
mates of costs and as soon as this pre- 
liminary work is completed will start 
construction work. The project will cost 
$1,000,000. 


WINLOCK, WASH.—A_ deal transfer- 
ring the Toledo, Winlock, Vader and 
Napavine franchises held by the Inde- 
pendent Electric Company to the Idaho- 
Washington Water, Light & Power Com- 
pany was consummated recently. 


VANCOUVER, B. C.—Ontario Power 
Company has appropriated $1,800,000 for 
additions to its plant. 


PROPOSALS 


GENERATOR.—Bids will be received 
on February 15 for the installation of a 
60 kilovolt ampere, 2-phase, 60-cycle, 220 
volt alternating-current generator, di- 
rectly connected to engine, at the Perry 
Water Works. Specifications and profile 
of plant may be obtained at the office of 
the city clerk, Perry, Iowa. Address 
Adrian Cross, city clerk. 


ELECTRIC PUMP.—RBids for an elec- 
trically-driven deep well pump with a 
daily capacity of 1,000,000 gallons have 
been opened by the city board of purchase 
of Savannah, Ga. The pump will be 
installed at the Springfield well and the 
water department plans to discontinue 
operation of the river station after its 
installation. 


ELECTRICAL FIXTURES.—Bids_ will 
be received at the office of the board of 
commissioners of Cuyahoga County, Ohio, 
February 6 for electrical fixtures, per 
report No. 4115 in accordance with the 
form of contract and specifications to 
be furnished by W. A. Stinchcomb, coun- 
ty surveyor. Address E. G. Krause, 
county clerk. 


TRANSFORMERS, CABLE, COPPER 
WIRE, ETC.—Bids will be received at 
the office of the general purchasing of- 
ficer, the Panama Canal, Washington, D. 
C., until February 11, for furnishing soft 
steel, structural steel, plate steel, 100 
feet black pipe, transformers, 15,000 feet 
cable, copper wire, 3000 feet conduit. 645 
fixtures, one electric range, 600 reflectors, 
75 resistance units, one feed pump, three 
hoist blocks, etc. 


CENTRIFUGAL PUMP.—Bids will be 
received by the Bureau of Yards and 
Docks, Navy Department, Washington, 
D. C., for piping and accessories, a tur- 
bine-driven centrifugal pump, structural 
steel foundations, and miscellaneous 
work in connection with the installation 
of new equipment in the central power 
piani at the navy yard at New York,' 


HYDROELECTRIC LIGHT AND POW- 
ER PLANT.—The Board of Public Works, 
Seattle, Wash., will receive bids until 19 
a. m., March 1, for the construction of 
a hydroelectric light and power plant. 
C. B. Bagley, secretary. 


— 
| INCORPORATIONS 
IL 


NEW YORK, N. Y.—Technical Produc- 
tion Company, Inc.. incorporated with a 
‘apital of $25,000 and will engage in the 
manufacture of wiring and electrical sup- 
plies. Incorporators: J. Lampel, G. H. 
Hyman, and H. Lampel, 580 Fifth avenue, 
New York. 


NEW YORK, N. Y.—Wedge Joint Cor- 
poration has incorporated to manufacture 
engines, boilers, ete. The compan: 
which is capitalized at $100.000, has as its 
incorporators E. S. Merrill, T. F. Van- 
dorn, and J. A. Twichell, 316 West Sev- 
enty-ninth street. 


ELECTRICAL REVIEW 


BUFFALO, N. Y.—Meridian Electric 
Company, Ine. Capital, $50,000. To en- 
gage as electrical engineers, and to 
manufacture electrical supplies. Incor- 
porators: A. F., J., and E. M. Keppel, 


Ebenezer. 


ELIZABETH, N. J..— Hickey & Schnei- 
der, Ine. Capital, $10,000, To engage in 
a general electrical repair business. In- 
corporators: Albert F. Bender, John 
Schneider, and A. J. Bender, Elizabeth. 


NEW YORK, N. ¥.—Domestic Elec- 
trical Export Company. Capital, $200,- 


in the exportation of 
Incorporators: J. J. 
Barnet, 


Ooo, To engage 
electrical supplies. 
Hayden, A. H. Gleason, and I. 
255 Broadway. 


NEW YORK, N. Y.—Nathan A. Krie- 
cher, Ine. Capital, $50,000. To manufac- 
ture electrical supplies. Incorporators: 
. Krischer, M. Krischer, and 
1459 Minford Place, Bronx. 


PEORIA, I1.1..—Domestic Electric Ap- 
pliance Company has incorporated with 
a capital of $12,000. The incorporators 
are R. B. Cherry, V. E. Hopkins and E. 
G. Kuecks. 


Weinstock, 


LOUISVILLE, KY.—Rural Light & 
Power Company has incorporated to 


build, install, purchase and sell electric 
lighting and power plants in small towns 
and rural communities and is capitalized 
at $6,000. The incorporators are W. R. 
Katterjohn, R. M. Thompson and A. H. 
Thompson. 


COTTONWOOD, S. D. — Cottonwood 
Talley Telephone Company. Capital, 
$25,000. Incorporator, Charles Shannon. 


FARGO, OKLA.—The Eight Mile Mut- 
ual Telephone Company. Nominal capi- 
ital, 35000. To operate a telephone ex- 
change plant. Incorporators: O. D Cart- 
rel, A. M. Harvey, and J. A. Thompson, 
Okla. 


HARRISON, N, J.—The Standard Wire 
Company. Capital, $50,000. To manufac- 
ture wire of various kinds. Incorpora- 


tors: John W., H. J., and L. E, Laffey, 
’aterson. 
NEW YORK. N. Y.—The Sun-Light 


Are Company, Ine. Capital, $300,000. To 
manufacture patented are lights. Incor- 
porators: E. M. James, M. M. Eisenberg, 
A. C. Head, 181 Martense Street, Brook- 
lyn. 


NEW YORK, N. Y.—Albert F. Ganz. 
Capital, $12,000. To manufacture sys- 


tems for the mitigation of electrolysis. 
Incorporators: R. J. Jacobus, B. L. 
Hegeman, and F. I, R. Francisco, 511 
Fifth Avenue. 


WILMINGTON, DEL. — Remington 
Electrice Welder Company was recently 
incorporated with a capital of $300,000 to 
manufacture electrice welding apparatus. 
M. E. and A. Smith and M. E. Doto are 
the incorporators. 


BUFFALO, N. Y.—Evanwood Battery 
Corporation has incorporated with a cap- 
ital of $500,000 to manufacture electric 


batteries, ete. The incorporators are R. 
H. Templeton, H. J. Wood and H. E. 
Evans. 


NEW PUBLICATIONS 


METHOD FOR TESTING CURRENT 
TRANSFORMERS. —The Lureau of Stan- 
dards, Washington, D. C., has issued its 
Paper No. 309, entitled “A Method for 
Testing Current Transformers,” by Fran- 
cis B. Silsbee, associate physicist. This 
paper describes in detail a method for 
testing current transformers. This is a 
method which will be found useful in 
commercial plants where delicate labora- 
tory equipment is not available and where 
large numbers of transformers must be 
tested rapidly and with moderate ac- 
curacy. Two of the most convenient of 
the possible modifications of the general 
method are described in detail. This 
paper, Which is printed in neat pamphlet 
form, mav be obtained for five cents by 
addressing a request to the Bureau. 


FIRING LARGE HOUSE-HEATING 
RPOILERS.—Following tests made by the 
Bureau of Mines Technical Paper No. 
189. prepared by S. B. Flagg, has heen 
issued. This bulletin, which is entitled 
“Firing BKituminous Coals in Large 
House-Heating Boilers” contains a large 
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number of recommendations expressed in 
such a way that the layman can under- 
stand about the manipulation of the fuel 
bed, and dampers, and maintenance of 
ash pits. The effect of mixing coals, and 
different methods of firing with tbe dif- 
ferent coals are covered quite fully with 
advice as to draft and the maintenance 
of apparatus. Copies may be obtained 
free of charge by addressing the Director, 
Bureau of Mines, Washington, D, C. 


SAFE PRACTICES. — The National 
Safety Council, Chicago, is sendjng out 
Valuable loose-leaf literature on safe 
practices for accident elimination, deal- 
ing with transmission machinery, em- 
bodying shafting, couplings, pulleys, gear- 
ing, envine guarding and engine stops, 
and oiling devices and oilers. Much 
practical advice in this literature is given, 
which is explained by the aid of charts. 
diagrams and illustrations. 


SOME ELECTRICAL PROBLEMS 
PRACTICALLY CONSIDERED is the 
name of a paper now distributed in pam- 
phlet form by B. G, Lamme, chief engi- 
neer of the Westinghouse Electric & 
Manufacturing Company. This paper 
was presented at the eighth annual con- 
vention of the Association of Iron & 
Steel Electrical Engineers, held at Cleve- 
land, Ohio. September 14-19, 1914. Among 
some of the subjects thoroughly and 
practically covered in this 55-page pam- 
phlet by Mr. Lamme are insulation 
problems, commutation and related prob- 
lems, primary circuit control, etc. 


ELECTRIC POWER ON THE FARM.— 
Rulletin No. 25, issued by the Engineering 
Experiment Station of Iowa State Col- 
lege, Ames. lowa, deals with Electric 
Power on The Farm. compiled by Adolph 
Shane. This bulletin, containing 62 
pages, tell of the progress of electricity 
on the farm in the last ten years, and 
how farm life has been made more enjoy- 
able by lessening the labor incident to 
farm and household operations by the 
use of electric power for pumping, churn- 
ing, grinding, etc., for lighting the house 
and barns. and for such purposes as 
ironing, washing and other domestic uses 
in the home. The purpose of the publi- 
cation is to ontline an electric system 
of general application, and it discusses 
in detail a particular installation, for 
which certain farm conditions have been 
assumed, thus serving as a guide for 
other similar installations. Among the 
subjects treated are: Some Electrical 
Facts, The System to Be Used on the 
Farm. The House Installation, The Barn 
Installation. The Power Plant, Liehting 
Schedule. Estimates, Ordering Annaratys 
pnd Testing, Points on Installation and 


Wiring, Miscellaneous Statements and 
Cost of Power Production, ete. The bul- 
letin is illustrated, showing many Uses 


to which electric power may be applied 
on the farm. 


ALDRED LECTURES AT JOHNS 
HOPKINS UNIVERSITY.—A course of 
lectures on “Engineering Practice’ was 
established about a year ago at Johns 
Hopkins University through the gener- 
osity of J. E. Aldred, and the first 
series, given by prominent practicing 
and operating engineers, has been pub- 
lished. These lectures, nine in number. 
present the essential features of plan- 
ning, construction and operation of mod- 
ern engineering projects and. being open 
to the public, were well attended by the 
engineers of Baltimore. A limited num- 
ber of paper-bound copies of this course 
of lectures, about 250 pages 6 bv 9 
inches, including numerous illustrations 
with additional folders of charts, maps 
and diagrams inserted. can be obtainen 


from the Johns Hopkins Press. Balti- 
more, Md., for a dolar each. 
JOURNAL OF ENGINEERS’ CLUR.— 


The January number of this publication, 
issued by the Engineers’ Club of Phila- 
delphia, embodies about 50 pages of lit- 
erature relating to subjects of current 
engineering interest. much of this matter 
pertaining to problems concerning the 
prosecution of the war. The “Inventions 
Relative to War Material” is discussed 
by Captain W. S. Smith of the U. N. 
Navy. “War in the Air” is the subiect 
of an article by G. D. Wardrop, editor 
of Aerial Age Weekly, New York City. 
In this article some good illustrations 
are given. I. N. Knapp. M. E. in a 
lengthy article, deals with the “Future 
Supply of Oil’ from an optimistic view- 
point. His article is instructive. and 
covers a wide scope. Another elaborate 
article is on ‘‘Industrial Housing” by Ff. 
W. Forster. in which types of housing. 
costs of construction, and the handling 
of the housing problem by employers are 
set forth. 
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Financial News 


ATAATA ASANCA TEPER SAG 


Bond Market Active. 


The opening week of the year evidenced 
more activity in municipal, railroad, in- 
dustrial and public utility bonds and a 
tendency toward slight improvement in 
prices. United States Steel is advanced 
over two points. This movement, how- 
ever, Was not sustained during the re- 
maining weeks of the month and rails 
and industrials evidenced narrow price 
fluctuations, . 

The municipal market in the second 
week of the month showed signs of im- 
provement as the result of a better in- 
quiry from saving banks and investors. 
Dealers report their stocks low, and com- 
paratively speaking there have been few 
offerines by municipalities. The closing 
week showed a still firmer tendency as 
the result of inquiries from institutions 
and investors. 

Following is a list of the more im- 
portant corporate issues offered: 

$1,009,000 Kansas City Railway 
cent notes, due Dec. 1. 1919. at 9 
interest, to vield 714 per cent. 

31,360,000 Manchester (N. H.) Traction, 
Light & Power 6 per cent notes, due 
January 1, 1920, at 98 and interest, to 
yield 7 per cent. 

$1,500,000 United Light & Railways 6 
per cent notes, due May 1, 1920, at 96% 
and interest, to vield 74% per cent. 

$10,500,000 Toledo Traction, Light & 
Power 7 per cent bonds, due January 1, 
1920, at 98% and interest, to yield 7.82 
per cent : 

$3,000,000 American Gas & Electric 6 
per cent notes, due January 1, 1920 and 
1921, at prices to yield about 7% per 


cent. 

$1,000,000 Nevada-California Electric 
Corporation 6 per cent notes, due January 
1, 1920, at 9714 and interest, to yield about 
Fi» per cent. 

$2,009,000 Kansas City Terminal Rail- 
way First Mortgage 4 per cent bonds, due 
January 1, 1960, at 7544 and interest, to 
wield 5% per cent. 

$1,550,000 Republic Railway & Light 6 
per cent notes, due January 1, 1920, ata 
rice to vield & per cent. 

$1,000,000 Fall River Electric Licht 7 
per cent notes. due January 15, 1920, at 
993, and interest, to yield about 7% per 
cent. 


s 6 per 
7% and 


Utility Notes Offered. 


West Penn Power Company recently 
offered two-year 7 per cent collateral 
gold notes to investors. A syndicate 
headed by Haisev, Stuart & Company, A. 
B. Teach & Company and the Continental 
& Commercial Trust & Savings Bank 
offered $1,560,000 of these notes (the en- 
tire issue) to dealers and the results were 
surprising. as they were greatly over- 
subscribed in a few hours after the cir- 
culars had been sent out. They are be- 
ing offered to the nublic on a 7.80 per 
cent basis. J.ee, Higginson Company 
and Halsey, Stuart & Company have 
bought $2.000,000 Public Service Company 
of Northern Illinois two-year 6 per cent 
notes. These firms are now forming a 
syndicate which will offer the notes to 
investors early next week. The issue is 
secured bv 82.667.000 first and refunding 
5 per cent bonds of the Public Service 
Comranv nother utilitv issues is the 
the $1,250,000 West Virginia & Electric 
Company first mortgage five-year 6 per 
eent gold bonds, which are being offered 
by Elston & Company, and Powell, Gar- 
rad & Company at a price to yield the 
investor approximately 7 per cent. 


Reserve Bank Earnings. 


Combined net earnings of the twelve 
federal reserve banks last vear amounted 
to $11,202,993, or at rate of 18.9 per cent 
on an average aggregate capital for the 
year of $59,260,000. This compares with 
net earnings of $2,750,999, or at the rate 
of 4.99 per cent, for the vear 1916 on an 
estimated yearly average paid in capital 
of $55,178,000. Gross earning in 1917 
amount?d to $15,838,859, against gross 
earnings of $4,955,343 in 1916. 


Hurley Cumulative Preferred Stock. 


The Hurley Machine Company, an Ii- 
nuis corporation, which manufacturers a 
large line of electrical labor-saving de- 
vices for the home, the principal products 
being the Thor electric washing machine 
and the Thor electric vacuum cleaner, is 
offering $500,000 7 per cent cumulative 
sinking fund preferred stock at a par 
Value or $100 a share. These shares ure 
redeemable at $110 per share and accrued 
dividends, with dividends payable quar- 
terly cn the first days of January, April, 
July and October. This preferred stock 
offered at $100 a share and accrued div- 
idend from January 1, 1918, carries with 
it 15 per cent in common stock. 


Combined Earnings Report of Stand- 
ard Subsidiaries. 


A comparative and combined earnings 
statement of the subsidiaries of Stand- 
ard Gas & Electric Company for the years 
ended November 350, 1917, and November 
30, 1916, has been issued by the bond de- 
partment of H. M. Byllesby & Company. 
It snows that nearly 70 per cent of the 
companies’ earnings are derived from 
electricity, and net earnings for the 12 
months ended November 30, 1917, equiv- 
alent to 25.22 per cent of the gross earn- 


ings. The tabulation is as follows: 
% of 
Farnings from— 1917. Gross. 
Flectricity .........-. $13,219,332.27 69.36 
CSAS 2 cies ewes aerate 4,366,681.76 22.92 
Railway «hacks eekwns 805,944.54 4.23 
Steam 4444 5-..4%5450u% 471,282.36 2.47 
Telephone ........... 116,989.48 61 
Water ...sssssossseso 42,485.85 22 
TCO renni eo peste ss 36,083.23 19 
Gross earnings.....$19,059,299.49 100.00 
Expense account— 
Operating ........... $ 8,069,131.61 42.34 
Maintenance ........ 1,020,540. 43 5.35 
Taxes Saitieea eos ie es 1,351,708.10 7.09 
Expenses and taxes.$10,441,380.14 54.78 
Net earnings ...... $ 8,617,919.35 45.22 
co of 
Earnings from— 1916. Gross. 
Electricity .......... $11,724,501.90 69.19 
Ci kt ar Seg ou Go e we rk 3,886,754.50 22.94 
Railway ...... eee wees 743,422.88 4.38 
Steam ...ssoesesenseso 409,629.36 2.42 
Telephone ........... 103,025,54 61 
Watel ole ere tea wd dure ees 43,913.59 .26 
lee ued cae iGS oe ae as 34.603.51 .20 
Gross earnings ....$16,945,851.28 100.00 
Expense account— 
Operating ............ $ 6,573.255.82 38.79 
Maintenance. ...... 955,398,82 5.64 
Taxe8S .sessssssossens 1,126.270.11 6.65 
Expenses and taxes.$ 8,654,924.75 51.08 
Net earnings ..... $ 8,290,926.53 48.92 


Toledo Traction, Light & Power Lien 
Bonds Issued. 


The $10.500,000 of 7 per cent bonds be- 
ine issued by the Toledo Traction. Light 
& Power Company are secured bv first 
lien on practically all the nronerty, its re- 
Diacement value being largelv in excess 
of the debt. The bonds are being issued 
to retire $8,699,000 of first lien bonds 
which mature February 1 and to cover 
part of the cost of extensiens built dur- 
ing the last few wears. Gross and net 
earnings of this company have increased 
steadily for years and net is now at the 
rate of more than twice the interest on 
these bonds. The bonds will run only two 
vears, the company evidently hoping to 
refund them at a lower rate in 1920. 
Thev are well secured and a most at- 
tractive investment. 


United States Notes Oversubscribed. 


The issue of $400.000,000 of certificates 
of indebtedness, which closed recently, 
was heavily oversubscribed. the treasury 
department has announced. The alot- 
ments will be made as soon as all gub- 
scriptions are reported. The certificates 
are payable April 22. 


Byllesby 1918 Handbook on Invest- 
ments. 


H. M. ByNesby & Company are prepar- 
ing tor the aistripution of a 1918 hand- 
book, concisely aescribing the investment 
securities ot the various utility com- 
panies under their operation and man- 
agement. ‘Vhe foreword, commenting on 
the position of Kyllesby utilities and the 
present timeliness for profitable invest- 
ment in their securities, follows: 

“The year 1915 tinds us concentrating 
all our energies to the stupendous task 
or achieving our part of the great war 
activities. 

“The wealth of the Nation is pledged 
first to the successful culmination of the 
war and secondly to the continuous op- 
eration of those industries and pursuits 
which are indispensable to the welfare 
of the country. 

“The enormous cash requirements of 
the United States Government have re- 
stricted the financing of corporate en- 
terprises to such industries as are ab- 
solutely essential to the vital needs of 
the Nation. 

“Byllesby utility companies successfully 
meet the daily requirements of 2,000,000 
people and of thousands of industries in 
360 cities and towns of sixteen states. We 
believe an investment in the securities of 
public utilities is an act of national serv- 
ice. We have every contidence in the 
continued growth of these properties and 
in their ability to take care of their 
obligations and it is this contidence which 
prompts us to unhesitatingly recommend 
them for investment. 

“We are contident that general condi- 
tions brought about by the war will 
again right themselves and those who 
have the courage and foresight to invest 
now, are going to reap the benefit of high 
interest returns, which will not be ob- 
tainable when general peace is declared. 

“A comparison of market prices of 
January, 1918, with those of a year ago 
and a comparative review of the opera- 
tions of the properties, reveals the fact 
that all of these securities are selling at 
far below their intrinsic worth.” 


Company u eee Offer to 
ay. 


The Puget Sound Traction, Light & 
Power Company has proposed to the city 
of Seattle that it will pay $72,443.50, rep- 
resenting two per cent of its gross street 
car earning for 1917, under the same 
conditions that payment of $64,387.78 for 
1916 was tendered a year ago. In De- 
cember, 1915, after the traction company 
had petitioned the public service com- 
mission to he relieved of ‘certain of its 
franchise obligations, including the pay- 
ment of two per cent of its gross earn- 
ings to the city, the paving of rights-of- 
way and any portion of bridges, a con- 
ference with the mavor resulted in an 
agreement that planking should be done 
in lieu of paving and that in the event 
the relief sought for was granted by the 
Public Service Commission, that the 
amount of gross earnings tax for that 
year should be refunded. On January 
13, 1917, the company tendered payment 
of $64,387.78 with the stipulation that lit- 
igation started by the city to force com- 
pliance with the paving provision be dis- 
missed or withd-awn until final adjudica- 
tion of its petition for relief. This pay- 
ment was for 1916 earnings. Council re- 
fused to accept payment under these con- 
ditions as agreed to at the conference 
with the mayor in 1915 and the amount 
returned to the company, the city then 
bringing a suit to recover the amount. 
Payment of the 1917 gross earnings tax 
is now tendered under similar conditions, 
the tender showing an increase in 1917 
over 1616 of $8.056.72. These figures in- 
dicate that the earnings of the com- 
pany’'s street cars for 1917, amounted to 
$3.622,175, compared with $3.219,389 for 
1916, or an increase of $402,786. 


Dividends. 


The Commonwealth Power. Railwav & 
Light Company has, declared ay dividend 
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EAST ST. LOUIS & SUBURBAN COM- 


stockholders of record January 28, 1918, 1917. 1916. 
payable in scrip, dated February 1, 1918. December gross ...... $ 10-471 $ 117,342 ales oD aa 1916 
due on or before February 1, 1924, with NOL. Servint dieters eave & 37,256 58,140 November oss $ 329,267 $ 278 467 
interest at the rate of 6 per cent. The Surplus after charges. 30,748 52,805 Net after ra ae 105 411 110448 
directors decided to omit declaration of © Twelve months’ gross, 1,283,525 1,110,718 Surplus after Haroon 38 467 47.038 
dividend on the common stock for the Net E nies. eke oe eats ts 451,755 452,154 Twelve months’ gross.13 630.797 2.970 05{ 
present. Surplus after charges. 414,747 393,026 Net after taxes ...... 1,208,057 1.192.860 
’ E EEE Surplus after charges. 428,810 "438,55 
j a: White & P: Inc., has de- EAST TEXAS PLETE ig Balance after preferred ane 
clared a quarterly dividend of 14% per 917. . dividends .......... 248,810 258,595 
cent on preferred stock; J. G. White Man- December gross ...... $ 85.478 $ 75,472 —— 
agement Corporation, 1% per cent quar- a taxes ...... Dat E NASHVILLE RY. & LIGHT COMPANY. 
terly on preferred stock; J. G. White UTpIUS sesse. pteeeeee 2,0 26,1. 
Engineering Corporation, 1% per cent Twelve months’ gross. 938,074 826,314 EP ennenee mabaa S a 
quarterly on the preferred stock; all pay- NEU ee ee nT ES 421,083 351,892 1917. 1916 
able March 1 to stock of record Feb- Surplus after charges. 303,750 274,193 November gross ......$ 212,264 $ 199,981 


ruary 15. 


Net after taxes ...... 78,170 79,461 


PUGET SOUND TRACTION, LIGHT & Surplus after charges 37,542 37,14 
Kings County Electric Light & Power POWER COMPANY. Twelve months’ gross. 2,452,118 2,370,49 
Company, 360 Pearl street, Brooklyn, N. November gross $ T ; Taa Net after Aly es.. - 874,940 924,555 
Y. has sent a notice to its stockholders November ETOSS s:nS gioios © peis Baans aa patarEog 382879 414.70 
edy “dividend id M hA J Surplus after charges. 115,869 113,964 dividend ..........- 257,879 289,794 
C eaer na eeenibee L 1917, Twelve months’ gross. 9,272,611 8,018,193 ieee a : : 
were acca from net profits Kocu- a l ha a ASO Le e A oe 8 3,586,340 2,925,495 PERE MARQUETTE RAILWAY. 
ulated, in the calendar year 1916, which urplus after charges. 1,253,849 715,019 Operations of the Pere Marquette Rail- 
were the most recently accumulated un- IN ES ’ way Company for November and eight 
divided profits and surplus. CONNECTICUT Be oe DT ended November 30, 1917, resulted 
December gross ...... $ 81,592 $ 70,923 HA November 8 months 
The board of directors of the Mobile NEC Me aise PSE E. 35,214 36,567 Operating re 
: £ ob p g revenue ..$ 1,979,019 $16,253,493 
Electric Company has declared the regu- Surplus after charges. 16,700 20,064 Net operating rev- 
lar quarterly dividend of 1% per cent on Twelve months’ gross. 870,621 742,686 enue 626s ss ceeswca 486,168 6,110,356 
the preferred stock of the company, pay- Net ...... sale Bash AB tie wets 397,450 373.356 Surplus after taxes 
able February 15 to stockholders of rec- Surplus after charges. 190,189 177,890 and charges ....... 219,018 2,483,227 
ord January 31. 
Union Carbide & Carbon Corporation 
has declared a dividend of $1 a share DETROIT EDISON COMPANY. 


quarterly, payable April 2 to stock of 
record March 9. 


Detroit Edison Company’s annual report for year ended December 31, 1917, shows a 
surplus of $2,635,848 after charges, against $2,717,413 surplus in 1916. Surplus is equal 
to koea share on $25,691,600 capital stock outstanding. Comparison of income ac- 

ollows: ' 


Mohile Electric Company has declared 


a dividend of 1% per cent en preferred 1917. 1916. 1915 
stock payable February 15 to stock of Gross revenue .......-...ceceees $12,279,926 $10,066,786 $ 7,759,932 $ sas sie 
record January 31. Net revenue ...esssssososesesseo . 3,664,410 3,795,693 2,948,713 2,821,064 
re i Surplus after charges ........ .. 2,635,848 2,717,413 1,848,658 1,938,751 
eports o arnings. 
Repo 8 STANDARD GAS & ELECTRIC COMPANY. 
pon Adarenamg me R A A 1917 1916 Changes 
. Lathrop, president of the American 1917 gross ......... PEET amesetan r SINN, 5,85 l 
Light & Tractlon Company stated that Net COS ee e A R O O P lel? 919 eer Tne. PA eaa 


operations for the year 1917 showed a 
large increase in the gross business. Gas 
gales advanced 11.50 per cent over 1916 
and electricity 17.94 per cent. The num- 
ber of passengers carried by the com- 
pany increased 33.52 per cent. The in- 
crease in the total gross business for the 
period was $2,307,138. Higher operating 
costs due to war time conditions more 


*Year ending November 50. 


WEEKLY COMPARISONS OF CLOSING- BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., Rookery Bidg., Chicaga. 


than offset these items. Advances in Public Utilities— Div. rate. Bid. Bid. 
labor and materials compared with 1916 Percent. Jan. 29. Feb. 5. 
showed an increase of $1,305,000, while Adirondack Electric Power of Glens Falls, common.,........ ee. 6 18 15 
taxes, including amount set aside for Adirondack Electric Power of Glens Falls, preferred........... 6 71% 70 
Federal requirements, advanced by $705,- American Gas & Electric of New York, common....... ....10+extra 86 87 
000. American Gas & Electric of New York, preferred...........- 00. 6 39% 39% 
Mice nicht @ Tractioh of New Work pecterred. a tg Ta a 
Gross earnings of the Tacoma, Wash- 1erie 8 I 4 » preterred....... s e06 9 
ington, municipal tide flats car ling during American Power & Liene of New York, preferred ccc: € RR 
7 a 4 7 ERRET EELEE E 9 
the per od Trom PRT 3 z ARES American Public Utilities of Grand Rapids, common.......... zi 23 S0 
ber 31, 1917, were $9573.84, expenses of op : ee ee 
eration were $7233.66 and the net income pee ee Telephone E Te ETDD pray ide DTE TETEA siete Sats soe 6 ane 54 
g£ A y rice Oo sNEW OTK wcccuee coneee 000 ee 8 
skeen aed OrTdinE CO aap a ap American Water Works & Elec. of New York, common..... e 30 oe 
supplied the city council by Controller l : k i , Y es. % 3% 
Fred Shoemaker. The line was operated American Water Works & Elec. of New York, particip..... eee 7 9 
for the city by the Tacoma Railway & American Water Works & Elec. of New York, first preferred... .. 59 60 
Power Compahy. Appalachian Power of Bluefield, common....... ere eT eee Te eee 2% 24 
I E TN ep a a preferred........... sospes e 4 7 i 20 
: R ities Serv o ew York, common..... ccc w ccc ces cccc cece s POKCIA 211 
NORTHERN TER COM Cities Service of New York, preferred.............6.- TEE 6 72 74 
` 1917 1916 T sap Paoa of See ear er eee ee Pe ee 8 Si 108 
° : “omm. Power, Railway & Light of Jackson, common..........  .. 31 20 
December gross ......$ 294,208 $ 182,357 Comm. Power, Railway & Light of Jackson, preferred...... was, 6 33 48 
Net 2... ceecceccrceceee eee 81,137 Federal Light & Traction of New York, common,.........+++ ese os 5 5 
Surplus after charges. 126,969 52,540 Federal Light & Traction of New York, preferred......... pte rote! «as 24 28 
Twelve months’ gross. 2,582,113 1,930,321 Illinois Northern Utilities of Dixon ........ Season ghiis die aoe 6 75 76 
Net .eessusesssssenso . 1,165,200 (73,2413 Middle West Utilities of Chicago, common.............6- ...2+extra 25 25 
Surplus after charges. 816,455 426,313 Midis yee Uice of Chiaro, preferred.......ccsceeeee Kees 0 60 
ortharn States Power of Chicago, commomn..........++.0+--@X-Giv.7 60 60 
GALVESTON-HOUSTON ELECTRIC Northern States Power of Chicago, preferred............ » es. OX.div.7 87 87 
COMPANY. Pacific Gas & Electric of San Francisco, common..........-. owe ae 34 3314 
1917. 1916. ee coe E ny Reuse preferred.......... ies . aa Te 
Sees 9 2ublie Service o orthern nois, cago, common..... ....so TAM 
Pecos ee eerie $ rt $ art Public Service of Northern Illinois, Chicago, preferred..... s.e... 6 i 36 
Surplus after charges. 41.367 29'780 Republic Railway & Light of Youngstown, common......... eee 4 22 23 
Twelve months’ gross. 2,088.122 1,944,840 aa as oe vere peor oe preferréd........ oso 6 56 56 
Bie ell ha ek eed eae 703.250 708.732 Standar as nlectric o cago, COMMON..... cece eenee cee an 6 5% 
í ; Standard Gas & Electric of Chicago, preferred............. See 6 22 22 
Surplus after charges. 252,370 269,739 Tennant e P Tarot p roe ce o Fee common. ese >» 2% 2 
; ‘ ennessee Railway, Lig ower of Chattanooga, preferred... 6 10 10 
Peay o se ea cot tied 30: United Light & Railways of Grand Rapids, common whinge orateted Srs 4 27 27 
or twelve months en ee ovem scan : nite Pent & ras aye of Grana Rapids, preferred........ ite 6 61 61 
917. : estern Power of San Francisco, common..........e..see% San io 11% 11 
Total gross earnings. .$2,046,898 $1,849,084 Western Power of San Francisco, preferred.....ccccccccees ee 6 45 45 
Net Sitter general Pad $ Western Union Telegraph of New York ......c.cceescccsceee .. extra 90% 91 
federal taxes ....... 1,876,776 1,707,453 Industrials— 
Interest and bond dis- Electric Storage of Philadelphia, common ...........ecc0% CERTESA 4 49 48 
COUNE: sisese ocras ses 689,368 576,005 General Electric of Schenectady ........ Eaa are sshd ieee eenaa eas <a 8 132 137% 
Pe ae fOr 1 187,408 1,131,448 Nailonal Cn of Cisveland. pretarred. n a E Se 130% wins 
dividends  .......006- 187, ,131, onal Carbon of Cleveland, preferred.....ess.ssesessssso.e ie oe y 
Preferred dividends 604,941 594,830 Westinghouse Electric & Mfg. of Pittsburgh, common....... +extra 40% 41% 
Surplus earnings ..... 582,467 536,618 Westinghouse Electric & Mfg. of Pittsburgh, preferred...... aia 7 55 60 
Operating ratio ....... 62.8% 49.5% *Last sale, 
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Pole Line Serving Hog Island, Showing Flood-Lighting 
Projectors on High Poles. 
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Laying Electrical Conduits for Underground Service on 
Hog Island. 


Philadelphia Electric Company's 


Government Work 


War Plants on Delaware River Use 100,000 Kilowatts—Hog 
Island Shipyard to Use 35,000 Kilowatts—Details of Work 


By HENRY W. YOUNG 


| HAT we are doing over here is going to help 
W a lot over there.” This is the thought ex- 
pressed in a widely circulated poster. The 
Philadelphia Electric Company is certainly living up 
to the idea. Because of its location, this central sta- 
tion is permitted to aid in government work to a 
larger extent, probably, than any other in the country. 
A glance at the topographical map will show why. 
Electric energy from the lines of the Philadelphia 
Electric Company is supplied to the extent of 100,000 
kilowatts, devoted to war purposes. All the great 
shipbuilding yards of the Philadelphia district, on the 
Delaware River, with the exception of the New York 
Shipbuilding Company, are receiving their supply from 
this source. In addition there are the monster plants 
of the American Locomotive Works, the Remington 
Arms Company and the Eddystone Munitions Com- 
any. | 
á C. J. Russell, sales manager of the company, ex- 
plained to the writer on January 26 that in the two 
previous weeks 15,000 kilowatts demand had been 
contracted for. To meet such sudden and great de- 
mands for service would be a tax on the resourceful- 
ness of any central-station company, even that of the 
third city of the nation. But the only way to do a 


thing is to go ahead and do it, and the Philadelphia 
company simply goes along and tackles everything in 
sight. 


Hoc ISLAND AND [ITS PROBLEMS. 


As an example of big things coming fast, take the 
shipbuilding plant at Hog Island. A few words aside 
from electrical features will be necessary for the 
reader to grasp the true significance and the vastness 
of this undertaking. 

This plant is one of those at which will be assem- 
bled the steel fabricated ships contracted for by the 
Emergency Fleet Corporation. It is also the largest 
one, for 15 per cent of the total tonnage will be erected 
here in the next 18 months. Stated in another way, 
the next year and a half will see 120 steel ships turned 
out of this yard—5s5o of 7500 tons dead weight each, 
400 feet long, and 70 of 8000 tons dead weight, 450 
feet long. These are to be finished within 22 months 
from last September, when the contract was signed, 
or by July, 1919. 

About three months ago Hog Island was a sand 
and mud flat, more than two miles long and one mile 
wide, oval in form and containing about goo acres. 

Then the American International Shipbuilding Cor- 
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poration, which is a subsidiary of the American Inter- 
national Corporation, took hold as agents for the 
Emergency Fleet Corporation, to build the shipyard. 

Plank and macadam roadways had to be built first. 
Then came the shops, administration buildings and 
other similar structures, covering 20 acres. Seventy- 
five miles of railroad was built, upon which are to be 
operated 25 locomotives, 500 freight cars and 50 pas- 
senger coaches. 

The water supply for this project is equivalent to 
that required by a city the size of Minneapolis. The 
sewerage svstem would take care of a city of 60,000 
inhabitants. 

At least 30,000 men will be employed. A careful 
canvass of the city of Philadelphia disclosed accommo- 
dations for only 15,000. Barracks similar to United 
States Government cantonments have been built on 
Hog Island to take care of 3000 to 5000 single men. 
ther plans are now in progress for the erection of 
3500 to 4000 houses on land near the Island. 

When a thing of this sort springs up in go days 
it is not to be wondered at that the Philadelphia Elec- 
tric Company officials and employees are kept “on the 
jump.” At Hog Island, alone, there will be some 600 
motors required, representing a connected load of 
approximately 28,000 horsepower. That is the ship- 
building company’s estimate. The Philadelphia com- 
pany is, however, figuring on 30,000 to 35.000 kilo- 
watts connected and 15,000 kilowatts demand to cover 
power and lighting load. It may be remarked also that 
these are 24-hour installations for the most part. 

In a shipbuilding plant of this type, for the erec- 
tion of fabricated ships, much of the power is used 
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on cranes, hoists and other material-handling equip- 
ment. Over 50 per cent of the motor load will, how- 
ever, be for air-compressor service. Fifteen thousand 
cubic feet of free air will have to be compressed every 
minute. This will be the largest compressed air plant 
in the world with one exception—the Rand Mines in 
South Africa. 

Current for Hog Island will be furnished at 66,000 
volts, three phase, tapped off from the line between 
the Chester Station and the main generating station 
in Philadelphia. The high-tension lines will be carried 
on steel towers as shown in one of the accompanying 
illustrations. ° 

Much of the distribution system will be through 
underground conduit. One of the views shows the 
laying of conduit on November 17, 1917, the sewer 
and water trench being in the foreground. 

The outside lighting will be arcs and a large num- 
ber of incandescent flood-lighting projectors, mounted 
on tall poles, both types of installation being shown 
in the accompanying illustrations. 

One of these illustrations shows also a substation 
in course of erection. 

Current is furnished to the shipbuilding company 
on the basis of the Philadelphia Company’s rate “E” 
high load-factor power service. That is, alternating 
current untransformed and guaranteeing to the com- 
pany a minimum use of the demand 6120 hours per 
annum, equivalent to 20 hours a day, 306 days annu- 
ally. There are also included a “standby charge” and 
“prompt payment discount.” 

At the time of this writing the views of Hog 
Island show scenes of mighty activity and seeming 
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Erecting Steel Tower on Hog Island. 


confusion. The scene is changing daily, however, and 
almost by the time this has been printed and in the 
hands of the readers of the ELECTRICAL Review, will 
have changed into one showing a vast and orderly 
plant, the output of which is to answer the cry of 
“Ships, ships and more ships.” 


ELECTRICALLY EQUIPPED OIL REFINERY 
AT EAST CHICAGO READY TO OPERATE. 


Sinclair Company Is Erecting Steam-Electric Power 
House—Plans Using Exhaust from Steam Turbines. 


The Sinclair Oil & Refining Company, which has 
completed a 500-mile pipe line from Cushing, Okla., 
by way of Kansas City, Mo., to East Chicago, Ind., 
has the initial units of its oil refinery at the latter place 
ready to begin operations in February. The plant is 
starting with 40 main batteries of crude oil stills, of 
the capacity of 10,000 barrels per day. 

All the machinery, comprising pumps, elevators, 
air compressors, stokers and coal-handling devices, is 
equipped for electric drive, for which about 150 mo- 
tors of a combined capacity of 2400 horsepower are 
required. The company, for a number of months, has 
had under construction a power plant for producing 
the electric energy required, as well as to furnish ex- 
haust steam used in the oil-refining processes. This 
power house is expected to be ready for service by 
July f: 
uses is being supplied by the Northern Indiana Gas & 
Electric Company. 

Although the Sinclair company has abundant sup- 
plies of oil, it has been decided to be more advisable 
to use coal as fuel in its generating station. The power- 
house equipment comprises 12 boilers of a combined 
rated capacity of 7500 horsepower, which are being 
equipped with mechanical stokers and turbo-centrifu- 
gal feed-water pumps; there are also being installed 
two turbogenerators, each of 1500 kilowatts capacity. 
The turbines are of the high-pressure type, whose 
exhaust steam will be utilized at the stills as a recuire- 
ment of the refining process. Electric power will be 
distributed to the various division transformers at 
2300 volts, where it will be stepped down to 440 volts 
for motor drive. 

The greater use of motors is for operating cen- 
trifugal and rotary pumps in handling crude oil and 
‘oil products. In most cases synchronous motors are 
employed for both types of pumps, being direct-con- 
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Construction of Substation at Hog Island. 
Arc Lamps and Projectors Provided for Night Work. 


nected. Most pumps are of about 500 gallons capacity 
per minute and operate against an average head of 
about 40 feet. Three air compressors, each driven by 
a 60-horsepower motor, supply air for tank agitating 
of liquids, and for air hammers and machine tools. A 
large-capacity fire pump, to which a motor is con- 
nected, starts automatically when any hydrant is 
opened. 

Series yard lights are used for illuminating the 
premises, these being supplemented by flood lights. By 
reason of the explosive character of the material han- 
dled at the plant, and because the atmosphere is to 


- some extent permeated with gasoline fumes, all wires 


are carried in air-tight steel conduits, which are tested 
for leaks with ether at the time of installation. For 
the same reason, all lamps are placed in vaporproof 
receptacles; and all motor control switches are of the 
oil-submerged type, and furnished with overload re- 
lays to obviate the necessity of having fuses which 
might be removed while current was on, causing an 
arc. Even the light switches are vaporproof, with 
fuses so arranged that they cannot be removed while 
the circuit is closed. The conduits are set up with ° 
linseed oil and plaster of paris: the extension cords 
are armored and furnished with vaporproof lamp 
receptacles. 

The coal-handling facilities at the power house are 
of the most modern kind. The coal is dumped from 
cars into track pits, which are lined with reinforced 
concrete. It is carried by feeder conveyors to the base 
of a bucket elevator by which it is raised and dis- 
charged upon a distributing convevor in the top part 
of the building. The convevor discharges into con- 
crete bunkers which are suspended above the aisle be- 
tween boilers. The bunkers, which have a capacity of 
1300 tons, are suspended from the steel beams of the 
main building structure. The coarse coal is crushed 
to the required size at a central crushing and screen- 
ing plant. Part of the crushed coal is taken to the 
power house and another part is conveved to the 
stokers under the refining stills, of which there are 
now 40 in operation. 


New Officers of Electrical Section, Western 
Society of Engineers.—The Electrical Section of the 
Western Society of Engineers has chosen as its officers 
for 1918 the following named gentlemen, all of Chi- 
cago: Chairman, E. N. Lake: vice-chairman. J. C. Cra- 
vath: members of executive committee, C. H. Nor- 
wood and Ernest Lunn. 
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Important Lamp-Renewal Innovation 
by Large Utility 


Commonwealth Edison Company Abandons Free Delivery of Lamps 
on Renewal as Economical Measure—Features of New Service 


labor shortages, the general higher expense of 

doing business have combined to necessitate a 
general retrenchment in the way of reducing oper- 
ating expenses. In the case of the public utilities 
many and varied have been the policies evolved to 
cope with soaring fuel costs, reduced revenue due to 
curtailed production and increased operating expenses 
generally. 

Increased rates have been an outstanding feature 
during the last year, occasioned largely by the increase 
of coal. Fuel is not the only item in operating ex- 
penses, however, for overhead charges and labor are 
large items, of greater importance even than fuel with 
the smaller consumer, and the residential customers 
in particular. Service as well as energy is costing 
more than it cost a year ago. There has been a nation- 
wide appeal to practice economy, to follow the creed 
of thrift by eliminating the luxuries and adhering only 
to the necessities, as essential measures for winning 
the war. 

The service and the energy charge have long been 


I E? cost of materials, increased wages and 


recognized as being both necessary in paying for cen-. 


tral-station service. Energy is necessary, as such, in 
all walks of life. Service, as such is, however, per- 
haps a luxury, and may be considered as such during 
war time. a 

In the matter of choosing between increasing rates 
or eliminating some of the luxuries of “service,” the 
choice should lie invariably with the latter, because 
energy cannot be dispensed with, whereas service in 
the sense understood here can to verv large degree. 
Upon this understanding the recent policy adopted by 
the Commonwealth Edison Company regarding lamp 
renewals is of particular interest. The policy aims to 
conserve labor by using it to best advantage where it 
is most needed, saving fuel, reducing an item of ex- 
pense that may rightly come under the title of luxury, 
and thus reduce expenses generally. 


In the past the Commonwealth Edison Company . 


has delivered free new lamps in exchange for old, 
charging nothing for the delivery, and charging only 
for renewed lamps below 50 watts, as shown in the 
accompanying table: 


Lamp Sizes. Price 
All sizes 59 watts and above free ................008 ace 
ACCS esis Ee cd Ck rk eS Sa Sie Sa at 10c 
BOs WAS sapenne ka e ee e ha oa ee a eee ek 12e 
TS WALLS: echt veka eine oe e a DOE E eld ats 18c 
T0 ROS crore ele Vids aalan eis AE E Dic eee aes 20c 


In the past requests in person or by telephone have 
been answered with the lamps within 24 hours or so. 
For this purpose the company maintained 17 electric 
delivery wagons and their drivers and the labor re- 
quired to maintain them and energy to charge them. 
The mileage covered by the electric trucks used to 
average 35 miles per diem. with an average exchange 
of 7 to 8 lamps per call. Each driver would make 
some 70 calls per day, equivalent to two calls per mile. 
On the basis of customers per mile, or ampere-hours 
per lamp exchanged. it may be seen that such service 


imposes a hardship on the utility, and moreover, might 
be considered in the light of a luxury to the person 
served during war times. 


RENEWAL STATIONS ESTABLISHED. 


In the matter of retrenchment those things not 
absolutelv necessary should obviously be abandoned 
first, for the common good. Free lamp renewal deliv- 
eries was considered by the Commonwealth Edison 
Company to be one of these. The company has there- 
fore ceased delivering free lamps, new or in exchange. 
since February 1. Instead, lamp-renewal stations have 
been opened in various parts of the city, where old 
lamps may be exchanged for new. Lamp deliveries 
have not been discontinued entirely, however. Those 
that prefer to have their lamps delivered may have 
them by paying a nominal charge of 35 cents per call, 
which 1s the same charge as made for calls for trouble- 
men and for the repair of devices. The charge 1s 
made merely to cover the expense of the trip, and thus 
where a call is made for a repair or troubleman and 
a request is made at the same time for lamps, if both 
are obtained by one call, only one charge of 35 cents 
is made. 

Some 24 lamp-renewal stations have so far been 
opened. Some of these stations are buildings that 


To Our Customers: 


We wish to direct your attention to the convenience of exchanging your burned 
out incandescent lamps beanng our etching for new ones at our various renewal 
stations. There you may see samples of all available types and have the advantage of 
a complete stock in charge of a fully informed attendant who will gladly assist you in 
choosing the kinds best adapted to your particular needs. 

For some time we have maintained stations at twelve of the locations listed on the 
reverse of this sheet. These have been so successful that we are now establishing 
others at twelve additional points as indicated, which will be open on or before 
February 1, 1918. One or more of these will be found conveniently located with 
relation to your home or business, and at the most, a short car ride will give you 
immediate service. (See list of Service Stations on reverse side.) 

In special cases where you are unable to go to the station, we will deliver the 
lamps to your home, store or office at our regular service charge of 35 cents per call. 
To secure this latter accommodatioa, it is only necessary to phone us at Randolph 1280, 
giving your requirements to our Service Bureau operator. 


January 15, 1918. COMMONWEALTH EDISON COMPANY. 
3 


Notice Sent to Customers Advising of Change in Renewal Policy. 


belong to the company and have already been long 
used as lamp-renewal stations, for service applications 
and the payment of light and power bills. Where 
company stores were lacking, drug and hardware 
stores have been employed. In one case where no 
suitable store was available, a store has been rented 
for the special purpose of exchanging lamps. 

The number of lamps exchanged at the individual 
stores varies considerably both as regards number 
daily, number per customer, and as to size. For ex- 
ample, in the residential districts the smaller lamps 
are in the majority, and the individual exchange small. 
In the downtown district the units are larger and also 
the number exchanged at one time, as here the build- 
ings, stores and offices have to be supplied. Again in 
the industrial and commercial districts, the small sign 
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lamps and the large store and window-lighting units 
are the predominating classes. 


ONLY Two DELivery Wacons RETAINED. 


Two electric delivery trucks are at present retained 
for the renewal service. These trucks deliver the 
supply of lamps to the various stores or stations and 
take up the exchanged and discarded lamps. Lamps 
are delivered in cartons from the warehouse, after 
inspection. At the stations they are sorted out and 
placed into distinguishing cartons, which in turn are 
placed in bins or cupboards immediately behind the 
customers’ counter. Directly below these shelves are 
the bins into which the worn-out lamps are placed. 
These bins have an individual capacity of 400 lamps 
or more. When convenient or necessary, these stor- 
age bins are emptied and the lamps placed back in the 
packing cartons, which hold about 300 apiece, and are 
collected by the delivery trucks on their weekly or 
bi-weekly visits. 


LamMp-RENEWArL. RECORDS. 


The records kept are the simplest. Lamps re 
ceived from the warehouse are receipted by the man 
in charge of the renewal station. All lamps given in 
exchange are receipted by the customer making the 
exchange, as are also all lamps taken away by the 
drivers. In this way the situation is at once seen as 
to lamps on hand. Individual stock of each class of 
lamp, voltage size, shape, whether frosted, and so 
forth, is kept. 

The number of lamps exchanged daily depends, of 
course, upon the locality in which the renewal station 
is situated. namely, the density and class of load, and 
also to a large extent upon the weather. The sea- 
sonal demand may also be expected to vary over a 
wide range. as good weather brings out many who 
stav in on a had day. 

Although the new policy of lamp renewals has been 
in vogue only slightly more than half a month, it has 
been found that the public are pleased with it, which 
is perhaps surprising, as the weather since its inaug- 
uration has been not of the best. In the past many 
customers took no advantage of the free deliverv and 
thus the unit cost individually has been higher than it 
otherwise would have been. One result of the change 
of policy is that customers are better able to change 
a few lamps at one time instead of waiting for them 
to pile up before an exchange was worth while; the 
load-factor of the stations is higher, the distribution 
is more even, and thus delays and annoyances as 

where there is congestion are absent. 


SAVING EFFECTED BY NEW POoticy. 


It is too early at the present time to determine the 
actual saving in cost of lamp renewals, either for the 
lamps or the service. There is, of course, the saving 
due to eliminating 15 electric trucks and the labor 
attached, making them available for more important 
work elsewhere. Whatever the saving, it will be one 
due to curtailment of one item of central-station serv- 
ice that is, at best, a luxury that strictly plays no part 
in actual development of the community, hence that 
can be dispensed with, at best with only a little incon- 
venience of the minority. 


Cincinnati Electrical Men Merge Organizations. 
—At a well attended meeting of Cincinnati electrical 
men held on the evening of January 15 at the Hotel 
Sinton, following an enjoyable dinner at the same 


ELECTRICAL REVIEW 


271 


place, the merger of the Cincinnati branch of the 
Jovian League and the Cincinnati Electrical Club was 
consummated, and the following officers for the joint 
organization elected: President, Frank D. Van 
Winkle; first vice-president, James A. Brett; second 
vice-president, O. B. Marsh; secretary and treasurer, 


Jos. C. Bowman; directors, W. W. Freeman, Walter 


A. Draper and W. J. Hanley. The merger was the 
result of work which has been going on for several 
months looking to that end, as members of both organ- 
izations realized that the duplication of effort and ex- 
pense involved was useless. Committees were there- 
fore appointed from the two bodies, which met and ar- 
ranged plans for the consolidation, under which mem- 
bership in the Cincinnati Jovian Electric Club, as the 
new organization is known, does not necessarily in- 
volve membership in the national Jovian organization 
as well. These plans were separately indorsed by the 
two clubs, and at the joint meeting of January 15 full 
ratification was had from the members. Speakers at 
the meeting, besides the officers, were Street Railway 
Director W. C. Culkins and Walter A. Draper. of the 
Cincinnati Traction Company. 


Illinois Companies Petition Commission for Im- 
mediate Rate Increases.—The Illinois Public Util- 
ities Commission is asked by a number of petitioning 
companies. who desire an increase in light, heat, 
power, gas or street car service to allow the increase 
immediately and permit the company to enjoy the 
privilege of higher rates during the weeks or months 
the investigation as to the equity of the case is carried 
on. The companies state that they can then make any 
adjustments necessary with their customers in the 
event that the ruling of the commission is unfavorable 
to the petitioners. The Southern Illinois Light & 
Power Company has applied to the Commission for 
permission to increase its lighting rates at Gillespie, 
Ill. The Consolidated Light & Power Company has 
petitioned the Commission to grant increased rates for 
lighting and power service in Galva and Kewanee. 


Illinois Commission to Consider Uniform Account 
System. 

The Illinois Public Utilities Commission has ar- 
ranged a hearing upon the adoption of a tentative 
draft of a uniform system of accounts which is con- 
templated for the use of all electric utilities coming 
under its jurisdiction. The classification of accounts 
is made after a careful study of the classifications 
prescribed by the commissions of the various states 
as well as by the Interstate Commerce Commission. 
Consideration has also been given to the recommenda- 
tions of the Committee of Uniform Classification of 
the Accounts of the National Electric Light Associa- 
tion which committee has, during the past few months, 
heen engaged in a survey of accounting systems in use 
in various states. 

Ottumwa Company’s Station Capacity Increased. 
—A new 1250-kilowatt turbine of the Ottumwa Rail- 
way & Light Company, Ottumwa, Iowa, has been 
completed and placed in operation. Included with this 
improvement is a new intake from the river, settling 
tanks, condensing equipment, boiler feed pumps, 
water softener and service pumps. The enlargement 
of the Company’s station capacity was necessary to 
supply energy for the increasing business of the Com- 
pany, including the community of Fairfield (trans- 
mission line recently completed) and for other com- 
munities in that vicinity. 
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Enlisting Women in Electrical Work 


An Account of What British Women Are Doing in 
Electrical Factories and Central-Station Plants 


By ALBERT H. BRIDGE 


The accompanying photographs were authorized for publication in the EvectricaLt Review by the Ministry of Munitions, 


Labor Supply Department, London, Eng. 


HE manufacture of munitions of war has called 
| hundreds of thousands of women to the engi- 
neering factories of England. Of particular 
interest are their activities in many kinds of electrical 
manufacturing work. In dealing with the subject 
some time ago we presented information respecting 
the operations in which they were engaged in con- 
nection with the production, in pre-war times, of elec- 
tric lamps and small electrical accessories and in arma- 
ture winding and other like service. The aptitude 
and deftness shown by women in such branches of 
normal industrial life were qualities which essentially 
fitted them for a great extension of such activities in 
the emergency of war when they were called upon 
to take the place of men needed for the fighting forces. 
Large numbers of them are today engaged upon 
electrical work of most varied classes that probably 
never would have fallen to them in the ordinary course 
of industry. The probability is that they will in 
many cases desire to continue the same class of work 
for years to come under the improved conditions 
which welfare work has brought into many an English 
factory during the war. 
At the time of writing there is a louder call than 
ever in England for women to enlist for handicraft 


Women Winding Armeture Coils. 


‘ 


of the kind, for the “combing-out” of physically fit 
young men left in the works makes it imperative that 
women shall leave concerns of less urgent importance 
and take their places at the bench for the duration of 
the war. 


EDUCATIONAL CAMPAIGN NECESSARY. 


The British Ministry of Munitions through its 
Labor Supply Department has been doing excellent 
service in the above matter for some time past, 
engendering a receptive state of mind on the part of 
manufacturers who were previously disinclined to 
employ female labor, and educating the workers as 
to the needs and the possibilities. By means of a 
well organized series of instructive exhibitions in 
London, Bristol, Sheffield and other centers, it has 
demonstrated how numerous are the operations being 
performed and how varied are the types of product 
turned out by female labor. The two-fold purpose 
of educating the public, and so securing accessions to 
the ranks of the workers, and of stimulating manu- 
facturers has been well served. By means of a large 
and unique array of photographs and by a collection 
of samples of actual work, convincing evidence has 
been produced of some of the technical things that a 
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woman can do amid healthy surroundings after only 
a comparatively short period of training. Aircraft 
and tank engines, stationary engines and turbines, 
tool-room work, optical apparatus and surgical and 


Women Assembling Small Motors. 


chemical glassware, are among the departments of 
war work covered in these exhibits. 

The examples of work-in the collection include 
spark-plug parts, complete magnetos, lampholders, 
armature parts, lighting switchboards for mechanical 
transport work and scientific instruments, upon which 
women have done the drilling or milling, winding, 
engraving, assembling, etc. 

The photographs displayed are eloquent concern- 
ing wider and larger operations. They include women 
engaged in various activities in connection with ship- 
building, marine engineering, tool-room and precision 
work, small-arms work, manufacturing parts for in- 
ternal-combustion engines. and general engineering. 
I observed photographs of women engaged on wiring 
and rolling mills, operating all kinds of lathes and 
similar machinery, building small commutators, oper- 
ating presses for armature work, assembling ironclad 
erecting switchboards, driving 4o-ton 


cranes, in charge of motors on. industrial installations, 


_-driving electric trucks, 


electrically welding, electric 


contact mines, operating a 500-kilowatt switchboard, 
‘attending a. 300-kilowatt direct-coupled engine set, 


` Ba 


and in charge of a 1000-horsenower steam engine. 


By the courtesy of the Ministry Labour Supply 


-Department the ELECTRICAL Review is enabled to 


-show a’ selection of these photographs, 


depicting 
women engaged i in some of the purely electrical depart- 


‘ments of munition manufacturing, such as commuta- 


‘tor and collector assembling, armature-coil winding, 


‘motor assembling, and attending a 500-kilowatt switch- 


board. These are typical examples of the part that 
British women are already plaving, and according to 
present indications are destined to perform more ex- 
tensively in coming months, in furnishing some of the 


essential manufactures of an engineering war. 
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PLANS FOR SEATTLE’S PROPOSED HYDRO- 
ELECTRIC PLANT. 


— 


Revised Specifications Approved by Board of Public 
Works—Bids to Be Opened at Once. 


Revised specifications for Seattle’s proposed 
hydroelectric power plant, to be supplementary to 
existing hydroelectric and steam-electric plants, have 
been examined and approved by the Board of Public 
Works. Sites for water power and generating units, 
in various places on Federal forest reserves, have 
been examined and their advantages analyzed. Con- 
tractors, who are to submit bids to be opened March 1, 
are to make up their proposals applicable to one or 
more of the sites which have been considered, and 
the city undertakes to acquire the necessary rights for 
any site specified under the accepted bid. The pro- 
posed work involves the construction of concrete 
dams, pipe lines, forebay, penstocks and power house ; 
and the installation of water turbines, generators, 
switchboards, transformers and all accessory equip- 
ment. The specifications require two alternating- 
current, three-phase, 69-cycle, 6600-volt, 9500-kilowatt 
generators, of revolving-field type, so designed that 
they may be operated in parallel; also, exciter units of 
a potential of 250 volts, together with a motor- 
operated rheostat for each generator. They also re- 
quire two direct-current, 250-kilowatt generators to 
supply current for excitation. The latter two gener- 
ators are to be direct-connected to, and driven by, 
smaller water wheels. The installation is to include 
two duplicate interpole generators to supply current 
for switch control, emergency lamp circuits and crane; 
one of these generators is to be direct-connected to a 
220-volt, 2-phase, 150-horsepower induction motor, 
the other generator to be connected to a similar motor 
and to a 150-horsepower water wheel; the generator, 


Women in Charge of a 500-Kilowatt Switchboard. 


motor.and water wheel to be on a common shaft and 
mounted upon a common bedplate. 

There are to be ten transformers, arranged in three 
banks of three transformers each, with one additional. 
The specifications cover in detail all phases of the re- 
quired plant equipment, as well as complete data on 
the proposed transmission lines from the plant to the 
city of Seattle. 
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Free Lamp Delivery a Luxury 

OR a long time wages have been going up, mate- 
F rials have cost more, fuel has increased in price 

in some instances as much as 100 per cent. Prac- 
tically everv item in public utility operating expense 
has increased and just as surely has almost every 
factor connected with gross revenue decreased. Loads 
have been curtailed by reduced store-window lighting, 
bv lightless nights, fuelless days. loads that have in 
the past gone largely toward paying for the overhead 
charges. While revenue has gone down, the cost of 
doing business has gone up, until many are the com- 
panies that have had to raise, or ask permission of 
the utility commissions to be allowed to raise, their 
rates. Of course, the smaller companies have been 
the first to feel the pinch of dwindling revenue and 
cost that have become heavier and heavier. Perhaps, 
naturallv, they have been the first, therefore, to raise 
the cost of their product. 

If public utilities are to maintain their strong posi- 
tion, so vitally important to the community they serve, 
there must be a certain margin between revenue and 
expenses that will assure ability to obtain capital, keep 
existing plant in efficient working condition, and take 
care of normal growth. At this time it is a choice 
between raising rates or reducing operating expenses. 
The smaller companies have perhaps little choice; the 
larger ones may curtail their expenses here and there 
and thus possibly tide over these uncertain and dif- 
ficult times. But if operating expenses are to be cut 
thev must be cut where they will interfere least with 
the present and future value of the utility and their 
ability to serve the public. It is not a matter of whether 
retrenchment is necessary, but where it is possible. 
Some companies have increased their rates; others 
have ceased renewing lamps free of charge. 

Retrenchment has come everywhere, in every walk 
of life, in keeping with the nation-wide movement 
toward general economy and thrift. Sound and wise, 
thoughtful and judicious retrenchment means elim- 
inating those things not absolutely necessary first— 
the luxuries, the extravagances, the thing one can do 
without—leaving those things upon which our eco- 
nomic existence is founded until as a last resort. Else- 
where will be found described the manner in which 
one large utility has eliminated one of its luxuries of 
service without effecting one whit the community as a 
whole nor working any hardship upon the individual. 
Instead of delivering lamp renewals free, delivery will 
be charged for. There is no doubt about the desir- 
ability of free lamp renewals as regards proper light- 
ing and healthy growth. There is no denying the wis- 
dom of the central station controlling the lamp sit- 
uation in its own territory if low lighting costs, correct 
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utilization of electric service are to obtain. Poth 
these are intimately and vitally related to the growth 
of effective and efficient illumination and minimum 
Te give free lamp renewals is costly, and some 
companies have already abandoned the practice. Main- 
taining free lamp renewals but cessation of free de- 
livery continues the encouragement of proper lighting, 
while the cost of encouraging it 1s somewhat curtailed. 
lamp renewal stations are scattered throughout the 
territory served, from which those desiring can renew 
their lamps with little trouble, but at saving to the 
utility. 

The slogan of the department store, “Pay cash and 
carry,” has only been extended to the utility, for the 
common good. 


cost. 


Placing the Electric Where it Belongs 


F EVER the electric vehicle, whether for indus- 
| trial or commercial purposes, were needed it is 

nceded now. If ever conditions were favorable 
for the utilization of the electric truck and tractor 
upon a large scale, the opportunity is today. 

Numerous movements are afoot to reduce the cost 
of freight handling and extend the usefulness of ter- 
minals by speeding up the movement of freight. Large 
trucking schemes are in‘course of development that 
aim to cut delivery costs and reduce car shortages. 
lFor this service the electric truck offers many advan- 
tages. With the advent of women into fields of en- 
deavor once thought belonging only to man’s domain, 
the electric truck and tractor for road and factory 
assume an added importance as an extremely useful 
factor in the conservation of man-power. With road 
construction and maintenance largely curtailed because 
of labor shortages and inability to move road mate- 
rials, the electric with its smoother operation and lower 
wear and tear on the roads makes it the champion of 
good-roads movement. For ease of running and con- 
trol, for simplicity of maintenance, for conserving 
fuel, gasoline and rubber, the electric is unsurpassed. 

The advantages, and also the limitations, of the 
electric vehicle for the road, for the factory and for 
the mine, are known by its makers and the utilities 
generally. But the possible ultimate user does not 
know fully nor appreciate but slightly the possibilities 
of the electric for many purposes. And until they do 
the electric pleasure vehicle, the truck and tractor 
cannot be expected to replace the gasoline vehicle in 
the many instances where it ought, for low running 
and maintenance costs, simplicity and efficiency of 
performance and long life. 

The present situation, as regards economics, trans- 
portation, cost of fuel, and scarcity and cost of labor 
are more favorable to the electric vehicle than ever 
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before. Now is the time for every one concerned 
with its development to co-operate and work together 
to place the electric vehicle where it rightly belongs 
and where it should be today, performing a national 
service. 


The Coal Clause in Rate Increases 


ANY things have happened since 1892 when 
Dr. Hopkinson in his paper on “Rates” before 


the Junior Engineering Society of London ad- 
vocated that electrical rates should be composed of 
two parts, one for energy consumed and the other a 
fixed charge for service. Rates and rating has prog- 
ressed to a science and has assumed complications and 
refinements as to off-peak service, load-factor, watt- 
less components, and so forth, that were never dreamed 
of in those days. However, the refinements of today 
are only modifications and extensions of the funda- 
mentals of rates as expounded by Hopkinson, Wright 
and Doherty, for practically all rates today include at 
least two and often more parts concerned with energy 
consumed, service and demand. 

One of the outstanding features of the recent in- 
crease of utility rates has been the inclusion of the 
so-called coal clause. The reason is not far to seek, 
namely, because coal is one if not the chief item of 
operating expense for coal-burning plants. Coal has 
gone up from 75 to more than 100 per cent in cost in 
many cases. With a two or three-part rate the cost 
of coal has an important influence in the part of the 
rate based upon cost of energy. It seems, a priori, 
therefore, judicial and equitable to include in the en- 
ergy charge a coal clause covering the increase in fuel 
cost. 

The inclusion of this clause should not fall to all 

customers alike, nor proportionally, however. With 
customers purchasing bulk energy, untransformed, the 
cost of coal is often more than 50 per cent and not 
often less than 30 per cent of total operating expense 
while the remaining expense due to investment in gen- 
erating and transmitting equipment and clerical labor 
are the chief remaining items. On the other hand, 
for the small residential customer the investment in 
substations, distributing transformers and lines, at- 
tendance to substations and lines and clerical work is 
high and the load period during which energy is con- 
sumed is short. With this class of customer the cost 
of coal is a small item, in some instances in the neigh- 
borhood of 5 per cent of total operating cost, the large 
Item being investment, maintenance and labor. 

In viewing the list of utilities that have increased 
their rates it will be noticed that the inclusion of the 
so-called coal clause has been mostly made to effect 
the large power users as distinct from the small users, 
the latter of whom are usually in the majority. Asa 
customer using the more energy requires the consump- 
tion of the more coal, and as the cost of this coal is 
the big item in cost of this energy, inserting a coal 
clause for the larger consumers is fair to both utility 
and customer. In this connection it is rather interest- 


ELECTRICAL REVIEW 275 


ing to remark that the small customer could not obtain 
either service or energy at the rates existent today 
were it not for the large consumer. 

It should be remembered, in adopting the coal 
clause, that coal is not the only item of expense that 
has increased. Material costs have soared, wages 
have gone up, and the expense rightly chargeable to 
labor has been further increased in that the use of 
less skilled workmen has wasted materials and ap- 
paratus. The cost of capital has also increased, whereas 
its purchasing power has decreased, a decrease fur- 
ther produced where boilers are concerned since the 
availability of only inferior and dirty coal has reduced 
capacity. The coal clause is scientifically sound—so 
far as it goes. But it does not go far, although it is 
convenient, is fairly easily applied and permits of 
change with changing coal prices. 

In the main, it 1s the smaller companies that have 
sought rate increases. And it is the smaller companies 
that usually find it more difficult to obtain highly eff- 
cient combustion of coal. It should be obvious there- 
fore that each and every one is vitally concerned in 
hastening the day of efficient generation of electrical 
energy in bulk in the super-station with all the econo- 
mies known at the present stage of the art. 


The Need for Statistics 


NE of the very important questions with which 
the new association of electrical contractors and 
dealers will have to contend is that of compiling 

reliable statistics on the industry in which they are 
engaged. Although electrical contractors have been 
organized for many years, there has never been an 
effort made to collect data on general conditions, per- 
haps because of the great amount of work involved, 
and nowhere are there any reliable statistics on elec- 
trical retailing. 

The first requisite is for an authentic list of the 
companies and individuals engaged in electrical con- 
tracting and retailing. If the Association is to wield 
the influence in the electrical industry that is expected 
of it, there must be reliable figures to substantiate its 
claims for recognition. An association representing 
15,000 contractors and dealers will receive entirely dif- 
ferent treatment at the hands of manufacturers, job- 
bers and central stations than an association represent- 
ing 35,000 or 50,000; and who can now definitely state 
which figure is nearer actual facts. 

This is but one instance of the need for statistics. 
What is the total purchasing power of contractors and 
dealers? What is the purchasing power subdivided 
as to commodities? What is the total payroll of con- 
tractors and dealers? What is the number of con- 
cerns not exclusively electrical handling electrical 
supplies? How many already-built houses are wired 
annually—and.how many new houses? 

These and many more questions must be answered 
and -the Association of Electrical Contractors and 
Dealers can devote its energies to no better purpose 
than a compilation of such statistics, 


IRAINAK COANN OAY TINEA TATA APNEA OATU AALOE OTONI TEATR TTEN EREA 


Liti nba See OTTE EE DEA EEDIT] 


Week's Events 


PHRA. . 


HELULULUVLHV O PAIROL CTARA OOOO KORURU TEATAN LORUN TA ANEETA CAER ER UITZ UORREN LORESO TULED TUOTOKSEN TENTATO 


Banquet of Lynn Section—Doherty on War Conditions— 
Referendum on Water Power—The Miami Conservation 


Vol. 72—No. 7. 


ANNUAL BANQUET, LYNN SECTION, 
A. I. E. E. 


Thomson Research Laboratory Dedicated—Addresses 
Made by E. W. Rice and Elihu Thomson. 


Over 600 were seated at the seventh annual ban- 
quet of the Lynn Section, A. I. E. E., the occasion 
serving to dedicate the new Thomson Research Lab- 
oratory, now nearing completion. 

Walter C. Fish, manager of the General Electric 
plant at West Lynn, was toastmaster and introduced 
as the first speaker, E. W. Rice, Jr., president of the 
American Institute of Electrical Engineers, who after 
a reference to the electrification of railroads as a most 
hopeful way of conserving fuel gave a thoughtful 
address on present conditions in relation to the great 
war. After referring to the progress made under 
the administration at Washington the speaker made 
an able plea for the enlistment of the best men in the 
land, irrespective of party. in the greatest work now 
before the country—the winning of the war. 

Addresses were also made by Lieutenant Governor 
Calvin Coolidge, Walter H. Creamer, mayor of Lynn, 
and Captain F. P. Daw of the Second Canadian Ar- 
tillery. 

The concluding address was by Dr. Elihu Thom- 
son of Swampscott, who spoke of the struggles of 
early days, and explained that a large section of the 
floor on which the banquet was held is to be devoted 
to a collection of historic models showing the develop- 
ment of the electrical business. 

The new building is similar in dimensions to the 
fine administration building of the General Electric 
Company at its West Lynn works, to which it is 
joined. The new part has been designated as Build- 
ing 68, and a large part of the second and fourth 
floors will be employed as a research laboratory. 


DATA REQUIRED ON ENGINEERS IN GOV- 
ERNMENT SERVICE. 


Engineering Council Asks Co-operation of All Engineers 
in Making Its Census Authentic. 


The Engineering Council, through its American 
Engineering Service Committee, has during the past 
few months supplied to various Government depart- 
ments and bureaus in response to their requests, sev- 
eral thousand names of engineers from which were 
to be selected to fill a great variety of positions in 
uniformed and civilian service for Army and Navy 
and other branches of the Government’s activities in 
connection with the war, as well as for indirect service 
for manufacturers and contractors engaged upon 
Government war work. ° 

To meet these demands the American Engineer- 
ing Service Committee has assembled in its offices in 
the Engineering Societies Building, New York, exten- 
sive lists and much detailed information concerning 


engineers in all branches of the profession throughout 
the length and breadth of land. It will readily be 
appreciated that if these lists are to be maintained in 
the most useful condition to the Government and to 
Engineering Council, the committee should receive 
promptly information concerning each engineer who 
has gone into any kind of Government service, direct 
or indirect, so that a record may be made on his cards 
in the committee's office. 

Engineers reading these lines, to whom this request 
applies, are urged to send at once their names, pres- 
ent addresses and occupations in the Government 
service, with brief statement as to whether or not 
they are available for other service, to American Engi- 
neering Service Committee, Room gor, 29 West 39th 
street, New York. Other readers are asked to bring 
this request to the attention of such engineers or to 
send information directly to the committee. 

Engineering Council is an organization of national 
engineering and other national technical societies of 
America of approximately forty thousand members 
each member society having duly elected representa- 
tives therein, created to provide for the proper con- 
sideration of subjects of general interest to engineers 
and the public and for united action upon matters 
of common concern to engineers in all branches of 
the profession. 


PUBLIC UTILITIES AND THE WAR. 


Henry L. Doherty Explains Important Position Occupied 
by Central Stations at Present Time. 


Henry IL. Doherty, head of the Doherty organiza- 
tion, lucidly discusses “Public Utilities and the War” 
in an article recently published in The Spur. He 
refers to the difficulties with which public utilities are 
faced, and believes the needed relief will come as the 
result of a growing appreciation on the part of the 
public of the value of the service rendered by the 
companies. The public, having established its right to 
have public: utility charges reduced when they are 
unfairly high, will gradually give consent to have 
them increased when they are unfairly low. He thinks 
the people, the patrons of public utilities, are realizing 
their dependence upon these utilities for manv necessi- 
ties and comforts, and are ceasing to regard them as 
mere profit takers. 

Mr. Doherty makes the statement that the great 
majority of customers of a gas or electric plant never 
have paid as much as the expense thev occasioned, and 
he thinks the stress of existing conditions should result 
in adopting a method of charging each customer a rate 
based upon the cost of the service rendered him. He 
takes the position, moreover, that charges for current 
or gas should be based not alone upon the amount 
consumed, but on the rate of supply and demand by 
each customer; that companies should refuse to give 
service as a matter of convenience to the customer. 

He takes a fling at the power _user who generates 
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his own power as long as his supply of coal lasts, and 
then draws upon the central station for current, sim- 
ply paying for the amount used. His companies, he 
states, will make an insistent demand to be allowed to 
apply the readiness-to-serve method of charging for 
electric and gas service. In other words, he demands 
that the companies be paid for service, aside from the 
electricity and gas they furnish. 

Relative to the operation of electric street rail- 
ways, he refers to the power business which has been 
developed by street car companies, and emphasizes the 
fact that an opportunity exists for developing the 
freight-handling business. The problem of congested 
trafħc in large cities, Mr. Doherty believes, can be 
solved most expeditiously and most economically by 
the street railway companies; and eventually street 
railwavs are destined to become the principal carriers 
of freight in cities. Some comparisons are made of 
the economy and facility of street car freight haulage 
and those of motor trucks and horse-drawn vehicles. 

The matter of street car passenger fares is next 
taken up. He characterizes as absurd the practice of 
charging the same fare for ten miles as for ten blocks: 
and then lays down the premise that charges for fares 
should be based upon distance. He thinks the alleged 
difficulties in the way of establishing a system of fares 
based on distance are largely imaginary. He indicates 
that a rational distance svstem of charging will prove 
mutually beneficial to both public and railway com- 
panies. In the working out of this system the result 
will be to eliminate congestion. 

The antagonistic legislation and regulation aimed 
at railway companies have reacted upon the public 
served, and similar treatment of utilities will bring 
results of the same kind. The public, for its own 
good, should demand fair treatment of public utilities. 


REFERENDUM VOTE ON WATER-POWER 
POLICY INAUGURATED BY U. S. 
CHAMBER OF COMMERCE. 


Expression of Opinion Asked from Leading Manufacturers 
for Guidance of Legislative Committee. 


The United States Chamber of Commerce, Wash- 
ington, D. C., has taken steps to secure a referendum 
vote on proposed water-power legislation from the 
members of the 985 commercial organizations of the 
country which stand back of the national chamber. 
The object of the questionnaire sent out is to obtain a 
consensus of opinion as to what legislation, if any, 
Congress should enact to encourage the development 
and use of the nation’s unused water-power resources; 
and ‘as to the industrial practicability of such power 
projects, and as to whether it is possible to make them 
attractive to capital and at the same time secure ade- 
quate protection to the public. — 

Members of the commercial bodies are asked to 
vote either for or against a series of recommendations, 
accompanying the numerous general questions, which 
were prepared by a special committee of the national 
chamber. > Fhese: recommendations are positively fa- 
vorable to certain proposed legislation designed to en- 
courage and promote hydroelectric projects. It is 
made clear, however, that this committee report speaks 
only for the members of the committee who signed the 
recommendations; that ‘netther the chamber as a 
whole, nor its board of directors, is committed to 
either side of the question.’ The report and recom- 
mendations areas follows. = © | 9° 
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“That federal legislation encouraging the develop- 
ment of water powers should be at once enacted.” 

-© “As to all developments, whether within or outside 
the public domain, a separate act of Congress should 
not as at present be required for each development, 
but the authority to issue permits should be vested 
in some department or commission designated for that 
purpose and under conditions protective of the inter- 
est of the public and of the investor.” 

“Permits should be issued for a period of at least 
50 years, unless at the option of the applicant a shorter 
period is agreed upon, and should be irrevocable ex- 
cept for cause.” 

“A toll should be imposed by the government only 
on power developments on the public domain or bene- 
fited by head-water improvements maintained by the 
government. Such tolls should be based upon the 
horsepower actually developed, used and sold. The 
tolls should be reasonable, and proportionate to the 
benefits derived.” 

“If public lands form only a small and incidental 
part of the entire development, the licensee should be 
entitled to acquire the right to use such lands, paying 
the government fair and just compensation for such 
use.” 

“At the expiration of the license period the gov- 
ernment should have the right to recapture the prop- 
erty for itself or for a new licensee upon the pavment 
of fair and just compensation for the property and 
for all dependent property, if taken; and if the de- 
pendent property is not taken, then fair and just com- 
pensation should be paid for all severance damages. 
Provision should be made that, all things being equal, 
the original licensee have priority over any new 
licensee.” 

“No element of the proposed legislation,” com- 
ments the report, at this point, “is more vitally impor- 
tant than the terms upon which the property of the 
permittee may be taken from him at the expiration of 
the permit. If he cannot be assured that in case his 
property is taken he will receive ‘just compensation’ 
therefor, he will invest his money in other enterprises. 
The words ‘just compensation’ carry an assurance of 
protection and fair dealing, and a sense of security. 
Anv attempt to amplify or limit ‘just compensation’ by 
definitions and refinements of ‘fair value, ‘original 
cost’ and other expressions upon which there are vari- 
ous theories now under discussion and as yet unde- 
fined bv the courts leads to uncertainty which is the 
one thing which must be avoided. All these mooted 
technicalities will be settled by the courts and the com- 
missions long before any of these permits terminate. 
It is difficult to see why cither the public or the in- 
vestor should not be satisfied to rely upon the expres- 
sion ‘just compensation’ and trust to its interpretation 
and application by the federal courts in the light of 
public opinion as it shall be reflected in the law fifty 
years in the future.” 

“At the expiration of the: license re the gov- 
ernment should (1) agree with the licensee. as to the 
terms of a new license, (2) recapture for itself for a 
new licensee, (3) continue the license under the orig- 
inal terms.’ 

“Rates and service should be regulated bv state 
commissions where the service is intrastate, and only 
hv federal authoritv where the service is interstate and 
the commissions of the states which are directly con- 
cerned do not agree or there is no state commission. 
The exercise of any federal jurisdiction over the issu- 
ance of securities would be unnecessary and unwise.’ 

“No preference should be allowed as between ap- 
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plicants, whether a municipality or otherwise, which 
amounts to the granting at the expense of the govern- 
ment of a subsidy creating unequal competition in the 
same market.” 

The membership of the U. S. Chamber of Com- 
merce special committee, which authorized recom- 
mendations above is as follows: 

L. S. Gillette, chairman, engineer and manufac- 
turer, Minneapolis; Harry A. Black, wholesale mer- 
chant, Galveston; Rome G. Brown, lawyer, Minne- 
apolis; Henry S. Drinker, president, Lehigh Uni- 
versity; Frank P. Glass, editor, Birmingham News: 
E. K. Hall. lawyer, New York City: Horace C. Henry, 
retired railway contractor, Seattle; Henry L. McCune. 
lawyer, Kansas City; Samuel V. Stewart, lawver and 
banker, Virginia City, Mont., and governor of Mon- 
tana: George F. Swain, civil engineer, Boston; and C. 
F. Weed, lawver and banker, Boston. 


NOVEMBER ELECTRICAL EXPORTS CLOSE 
TO RECORD TOTAL. 


Total Shipments Valued Over $5,370,000 and Exceeded 
Only by Exports in June. 


Another spurt in export of American electrical 
products occurred last November, as disclosed in the 
statistics on the foreign commerce of the United 
States for that month just made public by the Bureau 
of Foreign and Domestic Commerce, Washington, 
D. C. Electrical shipments came within 8 per cent 
of the extraordinary record total established last June. 
The November total represents an increase of nearly 
20 per cent over the electrical exports of the corre- 
sponding month in 1916. 

In the following table are given the detailed figures 
for last Nov ember and for November of the preceding 
year: 


Articles, Nov., 1917. Nov., 1916. 
Ratterils soseneL oie Cata ee bee E OE E $ 409,968 $ 306.005 
CarDons ena eaea E bee A OOD CESSES 34,699 gasae 
Tyvnamos or gpenerators..........05. eee ees 164,179 182,653 
FANS - s8eccen 69 04 een tks eee ns ee eas 33.561 21.169 
Heating and cooking apparatus*.......... 48596 ce. 
Insulated wire and cables................. 713,533 725,503 
Interior wiring supplies, including fixtures 241,265 55,069 
Lamps— 

ATE aaae a e a a a a Tp a A 732 731 
Carbon-filament ....sssssosesssovssssses Toll 14,492 
Metal-filament 2... ccc cece cere c ee ee ens 285,814 © 121,623 
Magy.etos, spark plugs, 2te..............-. : Py erg Le a 
Meters and measuring instruments........ 128,869 76,272 
MOTOTS e caterer ats eee Pare are E Sd dee PE 621.845 410.211 
Rheostats and controllers*................ TOTSS ee Saws 
Switches and accessnories*®...............-. 219.302 weaveas 
Telegraph apparatus, including wireless.. 24,099 54,562 
Telephones orreri Shae eee eee one eee 228,554 JR9,923 
Transformers dace Sat aae ei e sine Ea 271,016 72.496 
FA: AORN OR senec ennerien Geeta eee een ae aes 1,436,257 2,188,526 
"POUR, . vite edie whack Pee shade wee $5,374,117 $4,421,535 
*Not separately listed prior to July 1, 1917. 


Conclusive evidence that the vear 1917 has been 
the hest vear in the electrical export trade of the coun- 
try is obtained from the following totals covering the 
1I-month periods ended November 30 in each of the 
last three calendar years: 1917, $49,751.702; 1916. 
$35,497,238; 1915, $22,164,250. 


Stevens Institute to Open Evening School for 
Radio Operators.—The Stevens Institute of Tech- 
nology. Hoboken, N. J.. is planning for the early open- 
ing of a free evening class for the purpose of training 
men as radio operators for the Signal Corps, United 
States Army. Prof. L. A. Hazeltine, head of the de- 
partment of electrical engineering, will conduct this 
course. 
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DETAILS OF MIAMI CONSERVANCY 
PROJECT. 


Work to Begin in Spring—Construction of Dams and 
Channel Improvement Will Require 5000 Horse- 
power in Electric Motors. 


The Miami Conservancy District, Dayton, Ohio, 
developed plans in 1916 for the construction of earthen 
dams, levee embankments, concrete retaining walls 
and revetment, and making river channel excavations, 
to protect Dayton and other cities in Miami Valley 
from a recurrence of the disastrous floods which came 
In 1013. 

The maximum cost of the entire project was esti- 
mated at $23,750,144, which included not only the cost 
of actual construction, but that of public service loca- 
tions, damages, real estate purchases, administration 
and contingencies. The bonds issued by the district 
have been sold, and $10,000,000 of the proceeds of 
such sale are understood to be available at this time. 
It is proposed that actual construction be commenced 
by April 1, 1918, and it is estimated the entire project 
will be completed within three vears from that date. 


EXTENT OF PROJECT. 


The Miami drainage basin covers an area of 4000 
square miles in the southwestern part of Ohio, drained 
by the Miami River and its tributaries. The cities 
and towns seriously affected by the flood of 1913 are 
Dayton, situated at the confluence of the Mad, Still- 
water and Miami Rivers; Hamilton, Middletown. 
Miamisburg and Franklin, all on the Miami below 
Dayton; and Troy and Piqua on the Miami above 
Dayton. These river channels are comparatively shal- 
low and narrow, and at times of excessive rainfall, as 
in 1913, the runoff volume far exceeded the capacity 
of the regular channels to carry it away. In fact, 
measurements show the Miami channel, in some places, 
of sufficient capacity to carry only 10 per cent of the 
flood waters in March, 1913, which caused the loss of 
400 lives and the destruction of propertv valued at 
$60,000,000. 

ELECTRICAL FEATURES. 


Features of electrical interest in connection with 
the proposed work are interesting and important. Elec- 
trically operated pumps, drag-line excavators and hy- 
draulic dredges, it is estimated, will require motors 
of the aggregate capacity of over 5000 horsepower. 
Plans contemplate operations at the five different dams 
at the same time and also on channel and levee work. 
It is understood the electric energy will be supplied 
bv Dayton Power & Light Company at % to 2 cents 
per kilowatt-hour. Current will be delivered at 6600 
volts to a transformer at each of the five centers of 
operation, where it will be stepped down to the requisite 
voltage for motor drive. In dam construction, while 
much work will be done by drag-line excavators and 
hydraulic dredges, a considerable amount of material 
will be moved by-sluicing and pumping. That jis, a 
station of 12-inch centrifugal pumps, each operated ‘by 
a 200-horsepower direct-connected motor, will force 
water from the river through pipe lines terminating 
in hydraulic giants, playing against gravel banks, and 
washing the material down into sumps. The water in 
the sump. carrving I0 to 15 per cent sand, gravel and 
silt, will be delivered upon the dam through a pipe 
line by 12-inch and 15-inch dredging pumps, Operating 
against a head of 30 to 100 feet. In the case of the 
greater lift, there will be booster pumps on the line, 
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the discharge of one entering the suction of the next. 
All such pumps will be direct connected to motors of 
200 to 250 horsepower. The sand and gravel pumps 
will be capable of handling 8 cubic feet per second. 
Alternating current, 3-phase, 60 cycle, will be used at 
2200 and 440 volts. The district is now purchasing 
motors, pumps, transformers and other necessary 
equipment. 

The district, at a recent date, was in the market 
for the following electrical equipment: Forty-five 
alternating-current, 60 and 25-cycle motors of 2200 
and 440 volts, of the combined capacity of about 5200 
horsepower. In this requirement both slow speed and 
high speed motors are desired. Also, 10 transform- 
ers, 6400/2200 volt, 60 cycle, 100 to 200 kilowatts, 
single phase; and 10 transformers, 6600/440 volts; ro 
of 33,000/2200 volts, and 10 of 33,000/440 volts, all 
25 cycle, 100 to 200 kilowatts, single phase; and 10 
small transformers of 2200/110 volts. Present pump 
requirements consist of 10 centrifugals, 4-inch. 6-1inch 
and 8&-inch discharge, for operating against a head of 
So feet; all of these are for direct-connection to alter- 
nating-current motors, 60 cycle, 3 phase, 2200 or 440 
volts. Other equipment to be purchased, and intended 
for motor drive, consists of three air compressors, 
five slack-line cableway excavators, 15 concrete mix- 
ers, 15 drag-line excavators, 20 drills for rock work 
and exploration, 12 revolving screens. 

The engineering staff of the district is as follows: 
Arthur E. Morgan, chief engineer; Chas. E. Paul, 
assistant chief engineer; C. H. Locher, of the firm of 
Grant Smith & Company & Locher, Bristol, Va., will 
be superintendent of construction. Division engineers. 
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in direct charge of work at the several dam gites, are 
thus announced: H. S. R. McCurdy, Englewood dam; 
A. B. Mayhew, Germantown dam; B. M. Jones, Lock- 
ington dam; O. N. Floyd, Taylorville dam; C. C. 
Chambers, Huffman dam; J. H. Kimball will super- 
vise channel improvements at the several locations; 
C. A. Rock and C. H. Eiffert will be assigned to other 
phases of work at Dayton and Hamilton. W. M. 
Smith, designing engineer, formerly with Panama 
Canal Commission, is a member of the staff. 

The fact that all dam sites are widely separated 
from each other makes it necessary to have at least 
five centers of operation where electric power will be 
required. The Germantown dam, tke farthest one 
south, and the Lockington dam, the farthest north, are 
about 50 miles apart. 


oe ee eee 


Demand for Small Motors in India.—The Indian 
Textile Journal expresses surprise that no foreign 
firm has yet thought it worth while to open up in Bom- 


bay a demonstration of electric motors for miscel- 


laneous industrial purposes, including small cotton and 
grist mills, printing presses, elevators, and brass and 
woodworking machinery. It voices the opinion that 
the local producers of electrical energy would be in- 
terested and glad to co-operate with such a project, if 
promoted on the ground. Motors of medium grade 
and cost would probably be best suited to the market. 
Hitherto the United States has not had a very large 
share of the Indian trade in electrical accessories, ex- 
cept in the line of fans, but the war has changed con- 
ditions materially and previous British sources of sup- 
ply have been largely cut off. 
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Executive Committee of National Association of Electrical Con:ractors and Dealers. 


The National Association of Electrical Contractors and Dealers was launched in St. Louis, Mo., on January 22 and 23, at 
which time the new executive committee met ənd formally adopted the new constitution. In the above group are the members 
of the executive committee and James R. Strong, Ernest McCleary and William L. Goodwin, who comprised the committee which 


drafted the new constitution. 
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NEWS NOTES 


Trenton Engineers’ Club Holds Monthly Meet- 
ing.—At the recent monthly meeting of the Engi- 
neers’ Club, Trenton, N. J., an interesting lecture was 
delivered by Charles Penrose, of Day & Zimmerman, 
Philadelphia, Pa. The subject of Mr. Penrose's lec- 
ture, which was illustrated, was “The Power Company 
and the Distribution of Electrical Energy.” 


Electric Trains in Rocky Mountains Shown in 
Moving Pictures.—Chicago Chapter of American 
Association of Engineers held a meeting at Lumber- 
men’s Association rooms, at 11 South La Salle Street, 
the evening of January 18, the program for which was 
for railroad engineering circles. A feature was an 
address by Anthony Czarnecki, who was a correspond- 
ent for Chicago Daily News in Poland. General Elec- 
tric Comanv’s new film, showing the Chicago, Milwau- 
kee & St. Paul Railway's electric trains operating in 
Montana, was presented. 


Business After the War.—The Jovian Electric 
League of Kansas City, Mo., at its monthly meeting 
January 25, heard from H. P. Wright, president of 
the H. P. Wright Investment Company, an inspiring 
statement of the prophecy of a business man as to 
the character of change in industry that is to follow 
the war—if the United States is among the winners 
of the war. Mr. Wright said that the United States 
represents the idea of Service, as opposed to the prin- 
ciple of Greed as exemplified by Germany; that when 
the soldiers return from Europe, after winning this 
war for civilization, they will not allow business to 
proceed on any other basis than a basis of Service, 
and that Greed, by corporations, public, or labor 
unions, will have to be eliminated. 


Kansas State Electrical Society Elects Officers. 
—At the tenth annual meeting of the society recently 
held at the University of Kansas Con H. Buck, of 
Topeka, was elected president of the organization; 
Dean A. A. Potter, of the State Agricultural College 
at Manhattan, vice-president, and L. B. Smith of 
Topeka, secretary. The social aspect of electricity was 
the subject of most of the papers read, the most 
notable among these being that presented by Prof. F. 
E. Johnson of the university who told how since 1910 
there has grown up in Kansas a score of independent 
and municipal firms that were supplying electricity to 
a string of towns and to many farmers, thereby adding 
a modern convenience that was making life still more 
worth living in many rural communities. 


United Engineering Society Elects Officers.—At 
the annual meeting of the trustees of the United Engi- 
neering Society, held January 25, the following offi- 
cers were elected for the ensuing year: President, 
Charles F. Rand, a member of the American Institute 
of Mining Engineers; first vice-president, Calvert 
Townlev, a member of the American Institute of Elec- 
trical. Engineers; second vice-president, Robert M. 
Dixon. a member of the American Society of Mechan- 
ical Engineers; treasurer, Dr. Joseph Struthers, a 
member of the American Institute of Mining Engi- 
neers: secretary, Alfred D. Flinn, a member of the 
American Society of Civil Engineers. and chairman 
of the Finance Committee, J. Vipond Davies, a mem- 
ber of the American Society of Civil Engineers. 
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Ecuador and Peru Favor American Electrical 
Goods.—Amierica’s opportunity of increasing its 
sales of electrical goods in Ecuador and Peru during 
the absence of German competition is pointed out in 
a report made public by the Bureau of Foreign and 
Domestic Commerce, of the Department of Commerce. 
Before the war this trade was divided between Ger- 
many and the United States, the advantage being with 
the American manufacturer. The Government's re- 
port is concerned with the market as it exists today 
and the opportunities it offers for the future. Copies 
of “Electrical Goods in Ecuador and Peru,” Special 
Agents Series No. 154, can be purchased at the nom- 
inal price of 10 cents from the Superintendent ot 
Documents, Government - Printing Office, Washing- 
ton, D. C., or from anv of the district or co-operative 
offices of the Bureau of Foreign and Domestic Com- 
merce. 


Rate Increases Discussed by Indiana Engineers. 
—George Hubley, general manager of the Merchants 
Heat & Light Company, Indianapolis, Fnd., at the 
annual meeting of the Indiana Engineering Society 
recently held at the Claypool Hotel in Indianapolis, 
presented a paper in which he outlined the business 
problems which now confront the utility properties. 
In his paper Mr. Hubley told of the increased prices 
of materials extensively used by public-service cor- 
porations, showing that certain commodities have in- 
creased from 20 to 200 per cent in price since indus- 
trial conditions have been changed as a result of war, 
and that wages also have been increased from 25 to 
so per cent without a corresponding increase in effec- 
tiveness of workers. The subject of rate increases 
was discussed by representatives of public service cor- 
porations of Indiana, who in their addresses predicted 
that if the Indiana Public Service Commission does 
not soon grant increased rates for service, serious re- 
sults would ensue because of the greatly increased 
costs of operation brought on bv war conditions that 
would affect unfavorably both utilities and public alike, 
the utilities first and the patrons dependent upon them 
later. 


Iron and Steel Engineers to Hold Meetings.— 
The regular monthly meeting of the Pittsburgh sec- 
tion of the Association of Iron and Steel Electrical 
Engineers will be held February 15 at the Hotel 
Chatam, Pittsburgh, Pa. Mr. Lindquist of the Otis 
Elevator Company will present a paper on “Alter- 
nating Current and Direct Current Skip Hoists,” 
which will discuss some of the methods of hoisting 
ore by alternating and direct current, and will call 
attention to some places where new economies and 
further simplicity have been achieved in this field. 
The next regular meeting of the section will be held 
March 16 at the Hotel Chatam. The Philadelphia sec- 
tion of the association will meet March 1 at the Ma- 
jestic Hotel, and a feature of this session will be the 
presentation of a paper on “Standardized Mill Table 
Controllers,” by John S. Rowan, of the Rowan Con- 
troller Company, Baltimore, Md., with illustrations. 
The Cleveland district meeting will take place Febru- 
ary 23 in the Union League rooms of the Hotel Statler, 
Cleveland, Ohio, at which B. W. Gilson, of the Car- 
negie Steel Company, Youngstown, Ohio, will deliver 
a paper on “Generation, Distribution and Consump- 
tion of Power.” A joint technical session of the 
American Institute of Electrical Engineers and Cleve- 
land district section of the Association of Iron and 
Steel Electrical Engineers will be held on the evening 
of March 8, a complete announcement of which will 
be made later. 
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System Interconnection—Oil-Immersed Strain Insulator — 
Transformer Bank Mounting—Rotary Wrecks Itself 


INTERCONNECTION OF SYSTEMS MAKES 
RAPID PROGRESS. 


Large Western Utilities Connect Up Their Systems on 
Large Scale. 


The interconnection of generating stations and 
transmission iines is progressing steadily in the West 
as the need for making available equipment and 
capacity otherwise not fully loaded, conserving oil and 
utilizing every feasible economy become better realized. 

A world’s record, it is believed, will soon be made 
when the vast network covering almost the entire por- 
tion of Southern California will be interconnected and 
the three operating companies become tied-in together, 
the equivalent of one system. The three companies 
are the Southern Sierra Power Company, the South- 
ern California Edison Company and the San Diego 
Consolidated Gas & Electric Company. 

Further north the Great Western Power Company, 
Sierra & San Francisco Power Companv, and the 
Pacific Gas & Electric Company have unified their 
systems alreadv, for the duration of the war and pos- 
sibly afterward. This amalgamation comprises alto- 
gether some 40.000 square miles of territory and in- 
cludes 38 counties of Central and Northern Califor- 
nia. 

Interconnection has also gone ahead to successful 
conclusion further north and is still making steady 
headway. The Pacific Power & Light Company re- 
cently connected up with the Washington Water Power 
Company by constructing a 110,000-volt transmission 
line 65 miles at a cost of about $600,000. This line 
connects between Pasco and Lind. Another trans- 
mission line is at present in course of erection by the 
Pacific Power & Light Company, between Powerdale 
on the Hood River and the Salmon River plant, which 
when completed will tie in its system with that of the 
Northwestern Electric Company. When actually in 
use this line will connect in a ring system the svstems 
represented by the Pacific Power & Light Company, 
the Portland Railway, Light & Power Company, and 
the Northwestern Electric Company. 

Still further to the north the Washington Water 
Power Company is already connected up with the 
Montana Power Company to the east and will shortly 
be tied in with the Puget Sound Traction, Light & 
Power Company to the west. When this latter sec- 
tion is completed there will thus be a direct intercon- 
necting link between Eastern Montana, across Idaho 
to Seattle and Portland. 

Throughout these unified systems every endeavor 
will be made to shut down steam generating plants 
and utilize water power in its place. It is expected 
that many thousand gallons of oil can thus be 
saved, as well as coal and ratural gas, without affect- 
ing service in anv wav. Moreover, operating econo- 
mies will, it 1s believed, prove the efficacy of unified 
systems in times of peace as well as during war. 


SALIENT FEATURES OF HIGH-VOLTAGE 
OIL-IMMERSED STRAIN INSULATOR. 


Details of Insulator Designed for 120 Kilovolts and 35,000- 
Pound Loading Comprise Expansion Chamber, Oil 
Insulation and Wood Strain Blocks. 


In the issue of the ELEcTRICAL Review of Febru- 
ary 2 appeared a description of the 190-foot steel tow- 
ers on each side of the Maumee River that will carry 
four 3-phase, 60,000-volt circuits and three grounded 


Wood-Core 


Strain Insulator for 35,000 Pounds Loading, 
60,000 Volts. 


and 


overhead conductors with a span of 1300 feet, when 
the Acme Power Company's East Side station con- 
nects up with the Water Street station,of the Toledo 
Railways & Light Company. In that article mention 
was made of the insulators that will be used, it being 
there pointed out that the load carried by the insula- 
tors will be considerable, and to meet the situation, the 
Ohio Brass Company had designed a special oil-im- 
mersed insulator of rather unique design. The voltage 
on the insulators will, eventually, be 66,000 volts, and 
the load carried by each insulator will approximate 
Nooo pounds. l 

So much interest has been aroused as to the details 
of this insulator that permission has been obtained 
from the Ohio Brass Company to publish a few of the 
salient features of design. The insulator is specified 
as Drg No. 11018 and is patented. 

The insulator is made up of two heavy wooden 
members which are connected together by an end cast- 
ing of special design, and so arranged that the stresses 
between the wooden members are at all times equal- 
ized whilst the grip of the end castings increases with 
increasing tension. A porcelain jacket or sleeve, 
equipped with two integral flanges, surrounds these 
wooden members. This porcelain sleeve is never un- 
der tension, however, and acts as a container for the 
oil or compound with which the insulator is filled and 
is designed to keep the flash-over on the outside. A 
reservoir is provided to take care of the expansion 
and contraction of the oil or compound under varying 
temperatures. This reservoir can be seen at the right 
in the sketch. The joint between the porcelain sleeve 
and the end casting is flexible so as to allow for un- 
equal expansion and contraction and yet is so designed 
that leakage of oil or compound cannot occur under 
the most extreme variations of position. 

The insulator is essentially a high-voltage insula- 
tor adapted to long spans and exceptionally heavy 
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loads. The insulator shown in the sketch measures 
more than 4 feet over-all, the larger insulator petticoat 
having a diameter of 15 inches. This type of in- 
sulator 1s now being built for 120,000-volt service and 
to carry continuously loads of approximately 35,000 
pounds. 


INFLUENCE OF WAR CONDITIONS UPON 
UNDERGROUND CONSTRUCTION. 


Commonwealth Edison Company During Last Year Pulled 
Up and Relaid Some Ninety Miles of 
Underground Conductor. 


It is generally appreciated that material is difficult 
to obtain under any conditions, and that immediate 
deliveries are usually out of the question. Embar- 
goes, congested traffic and overworked factories are 
the causes usually advanced. While these facts are 
generally recognized, few outside of these directly 
concerned appreciate the manner in which such condi- 
tions affect public utility growth and the cost of doing 
business. 

Speaking of the work of his department, D. W. 
Roper, superintendent, Street Department, Common- 
wealth Edison Company, recently brought to light 
some interesting facts regarding the cost to which his 
company has been occasioned on account of having 
to utilize existing cables already laid down instead of 
being able to order and obtain more on short notice. 
It appears that the work of the Cable Division of the 
Street Department comprised some 40 per cent more 
cable in 1917 than during the previous year. Actually, 
verv much more work was entailed because a large 
portion of the new installations consisted of cable 
that had to be pulled up from one location and relaid 
where most needed. The work occasioned by pulling 
out cable already laid is about twice that of laying new 
cable. Some go miles of three-conductor transmission 
cable and four-conductor 60-cycle feeder cables were 
thus removed from one location and pulled in ducts 
in another. 


SAFE AND RELIABLE MOUNTING FOR 
. TRANSFORMERS. 


The concentration of large loads, the need for 
serving loads cheaply and on short notice by overhead 
lines instead of underground, the safety movement 
and similar reasons dealing with safety, economy and 
reliability always make outdoor installation of line- 
work and transformers of interest. The installation 
shown is a large and important installation of pole 
type transformers, that while compact accomplishes 
practically everything in the way of safeguarding 
linemen, equipment and service quite simply. 

The transformers are connected to the primary 
lines through lightning arresters as shown. The ar- 
rester in each phase being on the same pole and very 
near the transformer, giveS maximum protection. Im- 
mediately below the lightning arrester comes the pot- 
head, which is of the disconnective type, thus permit- 
ting quick isolation of any one or all of the trans- 
formers in times of emergency or for locating trouble. 
Note that the linework is of the simplest, duplication 
is minimized and there is no needless array of con- 
ductors to cause accidents, short-circuits and trouble 


generally. | l DOR" , 
It can be seen that the installation is four-wire 
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three-phase, the transformers being connected star on 
the high-voltage and in delta on the low-voltage side. 
As can be seen, the installation shown consists of one 
transformer bank served by one four-wire three-phase 
circuit. It would be a very simple matter to supply 
the transformers by an additional circuit where de- 
sirable, using only three arresters as at present or by 


Transformer Mounting for Installation of Large Pole Type 
Transformers. 


installing another set for the additional circuit. For 
minimum cost one set of arresters and one set of 
potheads would be used, the arresters then being 
placed between the potheads and transformers, and 
the primary buses would be brought down where they 
are more easily handled. The potheads would, more- 
over, have two stationary elements, one to the corre- 
sponding phase of the different buses or circuits. The 
movable element of the pothead connects to the trans- 
former. 

The linemen are protected from falling by a solid 
railing built around the platform upon which they 
stand, thus permitting of safety and at the same time 
enabling a lineman to devote his attention to the ar- 
resters, potheads or whatever work is on hand with- 
out distracted attention. To make the platform acces- 
sible easily and reduce the possibility of the men slip- 
ping and falling when climbing over the pole to plat- 
form, a galvanized steel ladder is installed at the one 
pole, as shown. A space is left in the floor of the 
platform, thus enabling the lineman to crawl easily 
and safely through with a minimum of risk. 


Polishing Meter Jewels Proves Economical. 


Meter jewels are not only of higher price than 
before the war but are less abundant and in many 
cases of lower grade. It will be a good policy there- 
fore to conserve the supply of meter jewels on hand, 
and sapphires especially. 


Many companies have been in the habit of dis- 
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carding jewels taken out of meters because worn and 
pitted with pivot holes, disposing of them as junk. 
This is a wasteful habit and one to be particularly 
deprecated at this time when imports are largely cur- 
tailed and the limited supplies from Montana and 
other home markets have to be used. Before throw- 
ing out meter jewels, and this applies to sapphires 
especially, a microscopic examination should be made 
to determine if sufficient stone remains to justify 
regrinding. Often the jewels may be reground and 
polished at a cost of less than half the price of new 
jewels. Tests seem to show reground jewels are as 
satisfactory as new ones, so far as meter operation is 
concerned. 


RUNAWAY ROTARY WRECKS ITSELF. 


Recent Accident Proves the Best Apparatus Is Not En- 
tirely Infallible. 


A case of operating trouble recently occurred that 
goes to remind one that even the best apparatus and 
the highest class of supervision do not necessarily 
eliminate accidents. Moreover, the incident goes to 
prove that operating personnel is important even 
where everything in a station is automatically con- 
trolled. 

A rotary converter substation containing some 
8000 kilowatts of rotary converters was carrying the 
heavy load such as occurs around 5:00 p. m. when 
one of the underground alternating-current supply 
lines from the generating station broke down. The 
circuit breakers between this line and the rotaries it 
had been supplying opened automatically, and thus 
the rotaries were cleared from the fault. However, in- 
stead of the direct current breakers also automatically 
opening, as they should, on one machine they remained 
closed. The unit thus tied in on the direct-current 
side with the alternating-current side open immedi- 
ately began to pick up speed, running as a series 
direct-current motor. In the ordinary way even if 
the breakers in the direct side did not operate from 
reverse current the over-speed device should operate 
them when a predetermined speed was attained. 

In the present instance, however, the breakers 
remained closed. The over-speed device operated. 
as was afterwards proved, but the direct-current 
supply for operating the breakers was too low to 
operate them. The source of this direct-current was 
the direct-current bus of the Edison 3-wire system. 
and its pressure was low because of the loss of 
capacity in the station in trouble. An emergency 
source of supply from a storage battery was avail- 
able in case of some such occurrence, but time pre- 
vented the over-speed apparatus being cut over to it. 
The result was that within a few seconds the ma- 
chine had attained a terrific speed, and exploded un- 
der centrifugal force. The armature voke, which 
weighed some five tons, was thrown out on to the 
concrete floor, through which it hewed its way to the 
room below. The cast iron spider carrying the com- 
mutator fractured close to the hub, and spider, com- 
mutator bars and armature coils were scattered over 
the station. The force was so intense that heavy 
pieces of metal were hurled through the station walls 
and ceiling. Two rotaries, one on each side of the 
destroyed unit. were also seriously damaged by fly- 
ing debris, their armatures suffering most. 

Fortunately, the operator was unhurt. The dam- 
age done consisted of one tooo kilowatt unit being 
destroved, two units seriously damaged and consid- 
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erable damage to the station. The incident ‘¢th- 
phasizes that compact stations with units in very Close — 
proximity have their disadvantages; that even Whére — 
the most complete equipment for manual or auto- 
matic control is installed the unlikely may happen; 
and that while automatic devices may advantageously 
replace the erratic human element in many cases, the 
personal equation is the all-important factor in urgent 
emergency. 


FORCED COOLING INCREASES CAPACITY. 
By H. E. WAGNER. 


In a recent issue of the E-ectricar Review it was 
pointed out that the circulation of oil as well as water 
in oil-filled apparatus would extend the capacity of 
apparatus for carrying continuous load. Increasing 
the quantity of oil contained in a transformer case 
would increase the current carrying capacity, in the 
same way that increasing the cooling surface would 
increase the rate of heat dissipation. l 

In the sketch is shown a method that may be em- 
ployed with advantage in some instances, especially 
where internal room temperatures are abnormally 
high. In the sketch an ordinary oil drum is shown, 
hut a radiator can also be used to advantage. The oil 
drum should, of course, be located as close as possible 
to the transformer, and the connecting pipes be of 
relatively large cross section and preferably be covered 
with heat insulating material, both being to minimize 
restrictions to oil circulation. 

The arrangement shown is equivalent to increas- 
ing the size of the transformer case, although some- 
what less than were the oil in the case itself, perhaps, 
because although the cooling surface is increased, 
there may be retarded oil flow due the pipes. 

For installations of the vault type where the am- 
bient temperatures may be high seasonally, where for 
a number of possible reasons few outlets or inlets for 
air are permissible and attention is infrequent, the 
above arrangement may be worth while. It is very 
cheap, not susceptible to mishaps, and once in effect 


Arrangement of Auxiliary Oil Supply for Oil-Filled Trans- 
formers. 


remains so. If climatic conditions are severe it may 
he a wise measure to install valves as shown, to permit 
disconnecting the auxiliary oil supply during the cold 
weather and draining off that in the oil drum. The 
above arrangement should not be used where fire risks 
are of importance unless means are available for pro- 
tecting the oil drum against malicious interference and 
disposing of the oil. Its efficiency depends upon the 
freedom of oil circulation. 
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Electricity Speeding Up Farm Work—Appliances Save 
Fuel, Food and Labor--Other Central-Station Notes 


ELECTRICITY SPEEDING UP FARM WORK 
IN IDAHO. 


Advantages of Power and Light Shown—Comparative 
Cost Data Based on Normal Conditions. 


By C. O. CRANE. 
Engineer, Idaho Power Company. 


The field for the application of electricity has 
hardly more than begun to develop in the United 
States as a whole. Central stations are now supply- 
ing in the neighborhood of 75,000 rural customers. 

The farmer is one of the greatest of all users of 
water power of various kinds, but he still clings to 
such primitive methods as hand labor, horses and 
mules. | 

The substitution of machinery for hand and animal 
labor has resulted in many notable reductions in both 
time and cost of producing and handling the output 
of the farm. For instance, the time required to 
produce a bushel of wheat from the shock has been 
reduced from an average of 3 hours and 3 minutes 
at a cost of 20 cents to 9 minutes and 18 seconds at 
a cost of 10 cents. 


Service, Cutout and Meter Board in Farm Bullding. 


In 1855 it required 4 hours and 34 minutes labor 
to produce a bushel of shelled corn, while in 1894 the 
average time was reduced to 41 minutes. In the year 
book of the Department of Agriculture in 1899 it. is 
stated that it formerly. required 11 hours of manual 
labor to cut and cure a ton of hay, whereas the same 
work is today accomplished with the aid of machinery 
in I hour and 39 minutes, the labor cost being reduced 
from 83 to 6 cents per ton. 

Not only has the use of farm machinery reduced 
the cost of farm products but it has also been an aid 
in improving their quality, due to the scientific methods 
of planting4nd harvesting, which it has rendered pos- 
sible. The increasing adoption of machinery is due 
to a realization of both its efficiency and economy 


when compared with manual and animal labor, com- 
bined with the growing difficulty of obtaining compe- 
tent and sufficient help on American farms. 

It is commonly assumed that it takes 10 men to 
exert one horsepower or 13 men to exert one kilowatt. 
If a man’s time is worth 15 cents per hour, his 
services would then cost about $2.00 per kilowatt-hour. 

It requires one man or one-eighth-horsepower 
to run a cream separator. A _ one-eighth-horsepower 
motor at 12 cents per kilowatt-hour would cost only 
1% cent per hour to operate. Man power is thus 
about 16 times as expensive as electric power at 12 
cents per kilowatt-hour and 32 times as expensive as 
6-cent electric power, which is the prevailing power 
rate in southern Idaho. 

A gasoline engine costs about twice as much as a 
motor, usually weighs about 2 or 3 times as much, 
occupies much more floor space, is noisy, more sub- 
ject to trouble and requires more skill to operate and 
has several other less important disadvantages. A 
motor does not need a heavy foundation; it can be 
mounted on a timber frame and carried from place 
to place by two men or can be drawn about on a stone 
boat and is ready for service in its new location as 
soon as the belt and wires are attached. These illus- 
trations are given to show the saving that can be made 
by the application of electric drive to farm machinery. 


ELECTRICITY IN THE DAIRY. 


The characteristics of the electric motor render 
it especially valuable for the operation of the dairy 
department. The requirements of modern sanitation 
have brought the process of electric milking into 
common use. One person can milk 8 cows at the 
same time. The power required for milking one cow 
is about 20 watt-hours which at 6 cents per kilowatt- 
hour would cost 0.12 cent per cow per milking, or 
about 7 cents per month. For hand milking an expert 
can milk about 10 cows per hour, and his services, at 
15 cents per hour, would thus be 1% cent per cow 
per milking, or about go cents per month. 

The electric motor can be adapted with equal 
success to both the barrel or factory type of churn. 
The results of several tests show that one kilowatt- 
hour will churn and work from 80 to 85 pounds of 
butter, which, at 6 cents per kilowatt-hour, means 
that churning and working 100 pounds will cost 
7.5 cents. 

Cream separators should be one of the first devices 
to be electrified. Only a one-eighth-horsepower motor 
is required, usually connected on lighting circuit in 
the dairy, and the cost of operation at 9 cents per 
kilowatt-hour will be less than one cent per hour. 

Many perishable products on the farm are lost for 
the lack of cold-storage facilities. It 1s entirely prac- 
ticable for the farmer to have an insulated room with 
a small refrigerator machine driven by a motor which 
can always keep the room at nearly the same tempera- 
ture. A one-ton plant driven by a three-horsepower 
motor will use an average of 60 kilowatt-hours per 
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month, which at 6 cents per kilowatt-hour will cost 
$3.60. Already several of these cold-storage plants 
have been installed on farms in southern Idaho. 
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Farmers’ Iron-Wire Line with Lighting Transformer. 


Other dairy utensils which lend themselves to 
electrical operation include bottle washers, butter cut- 
ting and printing machines, cream testers, pasteur- 
izers, etc. 


ELECTRICITY IN THE FARM SHOP. 


The farmer is a large user of machinery and all 
machinery occasionally needs repair. The serviceabil- 
ity and economy of motor drive is very valuable for 
driving the machinery of the repair shop. Motor 
drive can be applied to grindstones, emery wheels, 
wood saws, wood splitters, hack saws, drills, forge 
blowers, drop hammers, glue pots, soldering irons, 
etc. One cent’s worth of electricity at 10 cents per 
kilowatt-hour— 

-= Will keep a one-pound soldering iron hot for 40 
minutes.. 
- - Will keep a half pint glue pot hot for 5 hours. 
‘Will -operate the ordinary farm grindstone or 
emery wheel 50 minutes. 
Will drive a farm forge blower for 2 hours. 

“Will operate a. portable drill from 20 minutes to 

one hour, depending upon conditions. 


ELECTRIC Motor DRIVE FoR BARN AND FIELD 
MACHINES. 


An important advantage in the operation of farm 
machinery by means of electricity is the fact that 
power is at all times instantly available and the opera- 
tion of the machines can be safely and effectively con- 
trolled. In operating feed grinders, oat crushers, 
corn crackers and shellers, alfalfa mills, etc., the work 
requires the services of only one man and the feed 
can be economically ground for use as it is needed. 
It is therefore unnecessary to prepare and store it in 
quantities. The element of personal danger in operat- 
ing machinery of this class is minimized by the simple 
and strong construction of the modern motor, coupled 
with the fact that it is under the instant control of the 
man who is feeding the machine. 

The ensilage cutter is a good example of the 
economy obtained by the electric drive for this class 
of work. A machine with a capacity of 90 tons per 
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day will use 1.38 kilowatt-hours per ton, which will 
cost 8.3 cents per ton, the electricity selling at 6 cents 
per kilowatt-hour. 

A threshing machine with a 28-inch cylinder and 
a 42-inch separator and driven by a 15-horsepower 
motor will thresh a bushel of oats on 70 watt-hours 
at a cost of 0.40 cent per bushel. 

A bushel of barley on 110 watt-hours at a cost of 
0.7 cent per bushel. 

A bushel of wheat on 160 watt-hours at a cost of 
I cent per bushel. 

The above costs are based on electricity selling at 
6 cents per kilowatt-hour. Too often the farmer loses 
sight of the fact that it costs him anywhere from one 
to six cents per bushel to haul his grain to and from 
the mill for grinding. With electricity selling at 6 
cents per kilowatt-hour, he can grind— 

Corn on the cob for 2.5 cents per bushel. 

Oats for 2.2 cents per bushel. 

Shelled corn for 1.6 cents per bushel. 

Crushed oats for 0.27 cent per bushel. 

Cracked corn for 0.43 cent per bushel. 

A single hole sheller with a sacker attached when 
driven by a one-horsepower motor requires about 25 
watt-hours to shell a bushel of ear corn at the rate 
of 26 bushels per hour. With electric current at 6 
cents per kilowatt-hour, the power cost of the opera- 
tion would be 0.15 cent per bushel. 

The motor-operated hay hoist is a good example 
of the saving which-may be obtained by the use of 
motor drive. A hoist operated by a 10-horsepower 
motor will hoist and place 2450 pounds of hay in 13 
minutes at a cost of 114 cent for power, electricity 
selling at 6 cents per kilowatt-hour and 10 cents for 
inanual labor. 

Root cutters for cutting up rutabagas, turnips and 


Bank of Two Open-Delta-Connected Transformers. 


pumpkins are used quite extensively by dairymen 
throughout the United States. These machines require 
very little power, a 2-horsepower motor being sufficient 
to drive a cutter having a capacity of 6 tons per hour. 
Electricity selling at 6 cents per kilowatt-hour, the 
power cost per ton would be about one cent. 


IRRIGATION PUMPING. 


Irrigation pumping, from the farmer’s point of 
view, has many advantages in that_a pumping plant 
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would give him water just at the time he wants it, 
and this is a more important factor to him than the 
saving of the money affected. It is exceptional to 
be able to get water just at the time when it is wanted, 
when irrigating from a ditch, as ditch riders and 
water superintendents must serve all alike. Not only 
this, but when water is turned into a ditch, it must 
be run in quantities in order to secure economy and 
it is not possible that every man along a ditch will be 
similarly situated with regard to the progress of his 
work so that all will require water at any one time. 

The cost of pumping water for irrigation is divided 
into four heads. First, interest on investment; second, 
power consumption; third, repairs, labor, attention 
and maintenance; fourth, depreciation. 

In an electrically driven outfit, provided that feed- 
er lines are anywhere in the neighborhood, the first 
cost 1s never as much as in gasoline or steam equip- 
ment of the same quality and capacity and, therefore, 
the interest on the investment is never higher than 
that charged against the gasoline and steam plant. 

Figures given by the United States Government 
show the depreciation on the electrical equipment to 
be about seven per cent; gasoline equipment from 
twelve to fifteen per cent; and steam equipment about 
eleven per cent. As the gasoline and steam equip- 
ments cost more and the depreciation is larger, this 
means a very considerable saving in favor of electric 
power. 

The initial cost of a pumping plant 1s usually much 
less than a ditch water right, costing only about $10 
for a plant lifting water fifty feet, whereas a ditch 
right seldom costs less than $40 per acre and more 
generally about $60. 

The uses of electricity in the rural districts 1s be- 
coming more and more popular throughout the United 
States, especially in the West. where the cost of fuel 
is high. We have a very good example of the uses of 
electricity here in southern Idaho where there are now 
104,000 acres under pumping plants, of which 53.000 
acres are in cultivation, requiring approximately 
10,000 horsepower, 548 miles of rural feeder lines 
serving a total of 2070 rural customers. There are 
now— 

1770 rural customers using current for lighting 
residences and farms. 

273 for domestic power. 

312 for irrigation. 

18 for grinding feed. 

130 for cooking and water heating. 

&o for washing machines. 

1220 for flat irons. 

1060 for some of the other labor saving domestic 
appliances. 


Electric Ovens Used Extensively in Cleveland. 


At the meeting of central-station new-business men 
held in Dayton, Ohio, on January 16, there was a dis- 
cussion on low-temperature industrial heating follow- 
ing a paper on this subject presented by Dwight D. 
Miller, of the Society of Electrical Development. C. 
D. Carlson, of Cleveland, Ohio, said that in that city 
there are at present 40 electric japanning and other in- 
dustrial ovens in use. These vary in rating from 15 
to 212 kilowatts and are being employed for some 
twelve different purposes as follows: Stove parts, 
automobile parts. wrenches and other tools, vacuum 
cleaners, wooden handles, toys, multigraph parts, job- 
bing and armature-coil baking, drying lime on wire, 
shrapnel-varnish baking, and metal furnitn-e. 
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SAVE FUEL, LABOR AND TRANSPORTA- 
TION BY USE OF ELECTRICITY. 


—— 


Household Devices and Electric Ranges Offer Central 
Stations and Dealers Exceptional Opportunity 
for Business. 


The two most vital national questions today are 
(1) the saving of food and (2) the saving of fuel. 
In carrving out these two very necessary programs, 
the housewife is an important factor as it would be 
possible for both the fuel and food shortage to be 
entirely made up by proper economies in our domestic 
consumption of these commodities. Naturally the 
housewife is keenly interested in co-operating with 
the government and is ready to adopt such measures 
as will accomplish the desired end. 

This situation has brought to public attention. as 
never before, the domestic electric appliance and elec- 
tric range, as it is possible with these agencies to effect 
the necessary savings and at the same time enjoy 
greater convenience and comfort than heretofore. 

In the aggregate, householders use thousands of 
tons of coal to heat flat irons and perform cooking 
operations that could not only be done more cheaply 
with electrical devices, but would also result in sav- 
ings in labor and time. Savings in food are accom- 
plished by electric ranges because of the much less 
shrinkage of food when electrically cooked and when 
table devices are used there is much less food used 
because only enough is cooked to meet the immediate 
demands. 

The opportunities for the sales of appliances were 
never better and in taking advantage of them central 
stations and dealers have the satisfaction of knowing 
that they are engaging the practical patriotism. 


COMMERCIAL ELECTRIC COOKING. 


Electric cooking and baking on a commercial scale 
offers a broad and prolific field which as yet is prac- 
tically untouched and to which the application of elec- 
tric heat can be readily adapted with mutual advan- 
tage to the customers and central stations. 

Like the iron, electricity for cooking found its _ 
first application in the home, for domestic use. Its 
advantages soon became so apparent that there are 
at present something like 25,000 ranges in use today 
on 100 central-station lines. While figures for the 
grand total for the country are not at vet available, 
electric cooking should show greater economics when 
used on the larger scale for commercial purposes. 
This has been substantiated by results obtained from 
such insta iations which already have been made, and 
follows naturally from the general proposition that if 
process has merit per se. the advantages possible to 
be obtained from its application will be increased the 
larger the scale on which it is used. 

It is interesting to note that against 10,670 places 
with electric service there are only 2172 towns listed 
in Brown's directory as having artificial gas distribu- 
tion and 1373 with natural gas. 

The Society for Electrical Development has on 
file reports from over 4800 communities where rates 
for heating and cooking are five cents or less, at 
which rate the use of the range becomes feasible and 
practicable. Of this number over 70 per cent are 
four cents or less. 

P. W. Gumaer says there are three objects of 
cooking — 

(1) To render food more digestible. 
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(2) To render it more appetising by improving 
its appearance and to develop new flavors in it. 

(3) To sterilize it to some extent so that it will 
keep longer. 

Up to the present time the main drawback against 
which a cook must contend is lack of adequate and 
sure means of controlling the temperature of the 
source of heat by means of which the food is cooked. 
With wood or coal fires the degree of heat is con- 
trolled chiefly by dealing with the food itself rather 
than by regulating the heat at the point of combus- 
tion. It is necessary to constantly watch and stir the 
food or change the position of the vessel on the stove 
or in the oven. All this not only consumes much 
energy in the form of the great many unnecessary 
steps taken but also necessitates that the cook shall 
stand for many hours at a time in a hot, enervating 
atmosphere. 

Protein, starch and fat are the most important 
chemical constituents of the various foods. The heat 
effect on the proteins is to coagulate it. This change 
occurs at approximately 167 degrees, Fahrenheit. If 
the temperature 1s much above this, the protein tends 
to shrink and harden. The digestibility of the food 
of which it is a part, is proportionately lessened. For 
instance if an egg is cooked for ten minutes in water 
considerably below the boiling point at say 167 degrees 
Fahrenheit and compared with one cooked in the or- 
dinary way in boiling water, it will be found that the 
albumen of both is solid throughout, but in the case 
of the former it will consist of tender jelly, rendering 
it more digestible and appetising, while in the latter 
case, the albumen is dense and almost leathery. In 
the same manner roast beef, by subjecting it to high 
heat on both sides at once for a short period becomes 
seared, so that it will retain all the natural juices. 

The effect of heat on the starch of foods is to 

make it more digestible, while the fat is chemicallv 
- practically unaffected by. the degree of heat used in 
cooking. 

When cooking with electricity, very little water is 
necessary or should be used. This is most important 
since it takes much energy to heat up the unnecessary 
water and vegetables do not boil away. When prop- 
erly handled the solid matter boiled away is practically 
nothing. In fact the saving in weight due to less 
shrinkage might easily pay for the higher cost of heat 
especially under the present condition of high prices. 

Due to the ability of a properly insulated oven to 
conserve the heat for a long time, the energy can be 
shut off, long before the process is completed and the 
food allowed to bake or cook until done, on the same 
principle as the fireless cooker, yet with a large saving 
in energy cost. 

In other words the heat of electric energy lends 
itself readily to cooking and baking since it eliminates 
the many variables attendant upon the use of combus- 
tion devices. Hence its practical application in this 
field should have a rapid growth. 


SAN DIEGO COMPANY TO PURCHASE DEL 
MAR ELECTRIC UTILITIES. 


The San Diego (Cal.) Consolidated Gas & Elec- 
tric Company is seeking authority from the Railroad 
Commission to purchase from the Del Mar Light & 
Power Company all of the Del Mar Company’s elec- 
tric distributing system serving the community of 
Del Mar. The system ts now supplied under contract 
by the San Diego Company. ° 
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In a few weeks the company’s transmission sys- 
tem to connect with the Southern California Edison 
System at San Juan Capistrano will be completed, at 
which time the Company will begin purchasing energy 
generated by water power from the Edison Company 
under a long term contract. 


ELECTRIC DRIVE SAVES 30 PER CENT. 


Central-Station Service Replaces Steam Engine in Foun- 
dry of Taylor & Company. 


A saving of 30 per cent in power cost is the report 
from Taylor & Company after replacing a steam en- 
gine in their foundry in Greenpoint, Brooklyn, N. Y., 
by 150 horsepower in Westinghouse motors. The 
motor shown in the illustration is a 50-horsepower 
machine and drives a 12-inch by 12-inch Curtis air 
compressor. This motor is of the wound-rotor type, 
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Motor Drive and Central-Station Service Reduced Power Costs 
30 Per Cent in This Foundry. 


desirable for compressor service because its speed is 
adjustable. At the left of the compressor motor is 
seen its controller, that for another motor: and above, 
Krantz safety-tvpe switches for each motor. These 
are sc arranged that it is impossible to touch any part 
of the circuit while it is alive. The fuse-compartment 
cannot be unlocked until the switch is open. 

In addition to the saving in power cost, the man- 
agement finds the power supply of central-station lines 
to be more steady and satisfactory than that of their 
own power plant. This leaves all their energies free 
for the main job—turning out sound castings on 
schedule time and at a minimum cost. 

Power for this installation is furnished by the 
Edison Flectric Illuminating Company of Brooklyn. 


BROOKLYN COMPANY SELLS 559 TOAST- 
ERS IN 30-DAY CAMPAIGN. 


The’ Edison Electric Illuminating Company, of 
Brooklyn, N. Y., made a flying start for 1918 in the 
matter of its monthly special sales. T. I. Jones, gen- 
eral sales agent, instituted during January a toaster 
campaign, selling the device to its customers at the 


attractive price of $3.95. At the close of business on 


January 31, the company had taken a total of 559 
orders, as against 230 during the last campaign. In 
view of the advanced prices and existing business 
conditions, the results are considered verv gratifying. 
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Two Show Windows of Merchants Heat & Light Company De voted to Sale of Valentines for French Rellef Fund. 


PATRIOTIC ACTIVITIES OF MERCHANTS 
HEAT & LIGHT COMPANY. 


Indianapolis Central Station Devotes Show Windows to 
Patriotic Displays and Aids in Raising Funds. 


No finer example of practical patriotism, made 
effective through a going organization of men and 
brains and heart and spirit, could be found than that 
shown in the work performed by the Merchants Heat 
& Light Company, of Indianapolis, Ind. And it was 
quite to be expected that it would be undertaken, for 
the city has not been indifferent to the practical bene- 
cence of the service it has rendered the people in a 
purely business way. 

The war found the company pretty firmly estab- 
lished in the good will of the people—for it is not dif- 
ficult for a public service corporation to be popular. 
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And since the war it has grown tremendously in the 
public esteem. There has not been a day—scarcely 
an hour of the day—when the machinery of the splen- 
did organization that has been built up by H. H. Har- 
rison and his associates has not been carrving on war 
propaganda or doing more substantial things. It has 
proclaimed, literally from the housetops, the duty of 
the citizen; it has led in performing its duties. And 
it has done much to reconcile the people to the fact 
that an effective corporate body is not soulless, as is 
commonly thought. 

The company is at present co-operating in the 
food-conservation movement by appropriate window 
displays and newspaper advertising, and is also con- 
ducting a sale of comic valentines, the proceeds from 
which will be devoted to the French relief fund. 

The accompanying illustrations show four recent 
window displays, two devoted to food conservation 
and two to the sale of valentines. 

Last fall the company conducted a campaign to 
obtain Christmas gifts for French children, which re- 
sulted in sending 18,000 presents abroad. 


If every one in Indianapolis would save each day 
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Two Show Windows of Merchants Heat & Light Company Devoted to Food Conservation. 
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. Contracting- Construction 


Usefnl Suggestions on Bending Conduit—Code of Practice 
Submitted for Electrical Contractors—Among Contractors 


METHODS OF BENDING CONDUIT. 


Articles Describing the Best 
Practice. 


Sixth of a Series of 


By TERRELL CROFT. 


In Forming a Number of Duplicate Bends With a 
Roll Bender the scheme suggested in Fig. 33 is used. 
Often where a number of conduits constitute a multi- 
ple run they should be bent exactly to the same radius. 
An example of this condition is illustrated in Fig. 34, 
where the bends B should all be of uniform contour. 
To insure this uniformity, a chalk or center-punch 
mark is made on the conduit at the point where the 
bend should start. Then when the conduit is placed 
in the bending machine, this mark is located opposite 
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Fig. 33.—Marks on Conduit Bender to insure Uniform 
Duplicate Bends. 


a pencil line (N in Fig. 33) on the form. Another 
pencil line M is marked on the form at the point to 
which the bend should extend. In operating the 
bender, the operator pulls the roll only just far enough 
so that the conduit will lie tangent to the mark M. 
The bend is then completed, the conduit can be re- 
moved from the form and the next one inserted. 

To Make Umform Bends with a Bending Rack 
which is fastened to the top of a bench, a nail (S in 
Fig. 35) is driven into the bench against which the 
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Fig. 34.—Uniformly Bent Conduits Entering a Steel Cabinet. 


end of the conduit is butted. Assuming that the length 
of the short leg of the bent conduit should be 26 
inches from the side of the long leg, the nail or spike 
is driven into the bending bench 26 inches from the 
end point of the curve, as shown in the illustration. 
ach of the conduits to be bent is inserted in the 
groove between the blocks B, and B,, its end being 
against the nail, and, the wireman pulls the far end of 
the tube around the form, thus forcing it to the re- 
quired contour. 
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Fig. 35.—Form for Bending Conduits to Exact Contour 
Arranged on Bench Top. 


A Device for Quickly Forming Bends at the Re- 
quired Location in the Conduit may be readily con- 
structed (as shown in Fig. 36) by attaching a couple 
of scales at the side of the bending form. The ar- 
rangement may be assembled on the top of the bench. 
The block B may be a piece of 2 by 4 having one end 
rounded off to the curvature required. It is fastened 
to the bench top with screws or nails. The scales P 
and T may be pieces of 2 by 2 dressed timber. T is 
removable and extends only to the point X. It is thus 
arranged so that it can be taken off of the top of the 


_- Top of Work Bench 
>. 


, Permanent Scale i 


2 X: 
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Fig. 36.—Scales Mounted on Bench to Facilitate Conduit 
Bending. 


bench for transportation by taking out two wood 
screws. If left permanently attached to the bench top 
it is liable to be broken. In bending, the conduit is 
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laid in the groove with its end E extending out along 
T to some point which has been determined by experi- 
ment. Then without shifting the conduit longitudi- 
ally in the groove, the end E is swung around until the 
elbow in it has been formed. The scale P may also 
be of service in locating the bends at the proper posi- 
tions in the tube. Both T and P may be graduated in 
inches or other suitable units. 
(To be continued.) 


STANDARD CODE OF PRACTICE FOR ELEC- 
TRICAL CONTRACTORS. 


Massachusetts State Association of Electrical Contractors 
and Dealers Submits Code for Approval. 


The following code of practice has been recom- 
mended to architects, consulting engineers, contractors, 
owners and owners’ engineers by the Massachusetts 
State Association of Electrical Contractors and Deal- 
ers as a step toward the standardization of many prac- 
tices in connection with original contracts and charges 
for extras, which, unless definitely settled in advance, 
give rise to misunderstandings on both sides and fre- 
quently to controversies and litigation. The Massa- 
chusetts State Association of Electrical Contractors 
and Dealers does not attempt to bind its members to 
use this code, but respectfully submits same for the 
approval of both customers and contractors. It is to 
be hoped that other associations of electrical contrac- 
tors will take under advisement the adoption of this 
sensible and equitable business code. 

I. Contractors will submit bids for electrical work 
upon condition that a full set of plans, specifications 
and general conditions be placed at their disposal for 
a reasonable time, free of cost, for use in their office 
for the purpose of preparing an estimate. 

II. The standard form of contract of the Amer- 
ican Institute of Architects is to be the basis used for 
all bids, unless otherwise mutually agreed upon. 

III. The contractor shall be paid monthly in cash 
at least 85 per cent of the value of the materials deliv- 
ered and the labor performed. 

IV. Each contract shall provide for the prompt 
payment and require final inspection and payment in 
full within 30 days of the completion of the work 
covered by said contract, regardless of the final settle- 
ment for the building as a whole or for the work of 
anv other trade. 

V. Differences arising between the contractor and 
other parties on a contract are to be subject to, and 
settled by. arbitration. 

“VI. The contractor shall not be responsible for 
loss due to anv delay in the execution of the contract 
when such delav is in no way the fault of said con- 
tractor. The time lost by reason of strikes, lockouts. 
fire. washouts, delavs by transportation companies, or 
any other cause, over which the contractor has no con- 
trol, will be added to the time of completion of the 
work covered by the contract. 

VIT. The contractor does not estimate on or in- 
clude anv charges for surety bonds, insurance not 
required by law, or any general charges for cleaning, 
removal of rubbish, patching or repairing of plaster, 
brick or terra cotta work, breaking of glass, office or 
telephone service. water, light, heat, fire insurance, 
use of general gangway. scaffold, use of hoisting facil- 
ities, stenographer, watchman, erection of temporary 
structures, enclosures or stairs, or any other similar 
charge, unless mutually agreed upon in advance. 

VIII. The contractor shall not be required to cut 
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any work, except his own, and shall not be required 
to cut, alter or move his own work if due to any cause 
for which he is not responsible. 

IX. Unless specifically provided for in the con- 
tract, an extra charge will be made for any special 
finish or variation from the standard materials. By 
“standard materials” is meant standard material as 
regularly listed by the manufacturer whose product 
is specified. 

X. Changes in or additions to contract plans or 
specifications shall be made the subject of estimate or 
shall be based on the time and materials involved. 

XI. If the regular and normal progress of the 
work 1s held up due to extras or changes or other 
causes over which the contractor has no control, an 
interference or interruption charge shall be made, de- 
pending on the extent of the interference or interrup- 
tion. 

XII. A fair price will be charged for drafting 
or engineering services when the contractor 1s called 
upon to render such services. 

XTI. The contractor shall not include temporary 


work in his estimate unless the quantities are dis- 


tinctl; stated. In no case should be included in an 
estimate maintenance or cost of current except on a 
percentage basis. 

XIV. “Cost” shall be understood to mean cost of 
material and labor and the administrative or overhead 
expense of the contractor. 


AMONG THE CONTRACTORS. 


The Home Electric Company, of Louisville, Ky.. 
has received the contract for the electrical work in a 
new $200,000 storage building at Jeffersonville, Ind. 


The wiring contract for the new Central School at 
Fort Scott, Kans., has been let to the Southwestern 
lectric Company, of Wichita, Kans. The building 
will cost about $120,000. 


Hatfield Electric Company, 102 South Meridian 
Street, Indianapolis, Ind., has under way the wiring 
contract for a two-story apartment building in In- 
chanapolis. 


Charles Pfizer & Company, 11 Bartlett street. 
trooklvn, N. Y., have awarded a contract to Peter 
(;uthy. 926 Broadway, Brooklyn, for the proposed 
alterations and improvements in their power house to 
cost about $15,000 


M. E. Hooks & Company, contractors and dealers. 
of Utica, N. Y., have removed from 515 Charlotte 
Street to new and more commodious quarters on 
Devereaux Street. A new store has been fitted up 
and gives better facilities in every way for the rapidly 
growing business of the firm. 


The Sterling Electric Company, of Minneapolis, 
Minn., has secured a $50,000 contract for the elec- 
trical work, including lights, telephones and bell svs- 
tems, in the Technical and Junior High School at Vir- 
ginia, Minn. The building when completed will cost 
$1,000,000. Carl E. Nystrom, Duluth, Minn., is the 
architect. 


The United States Given through the Bu- 
reau of Yards and Docks of the Navy Department, 
has awarded a contract to the White City Electric 
Company, 724 Ninth street, N. W., Washington, 
D. C., for the ftnstallation of a new electric lighting 
svstem in the gun shop at the Washington navy vard, 
at a price of $12.000. 


February 16, 1918. 
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Electrical Dealers Asked to Co-operate With Government 
—Model Repair Shop in New Orleans—Use of Electric Fans 


ELECTRICAL DEALERS ASKED TO USE PA- 
TRIOTIC WINDOW DISPLAYS. 


During the war electrical merchants can perform 
a helpful and patriotic service by devoting all or a 
part of their window space to an occasional display 
aiding the efforts of the Government in its various 
activities. 

Posters put out by the U. S. Food Administration 
explain the food situation and the aims of the Food 
Administration concisely and attractively. These post- 
ers will be sent on application to the U. S. Food Ad- 
ministration, Washington, D. C., in case your local 
food administrator cannot supply you. 

The food situation is a vital consideration—of 
much greater importance than the average person 
realizes. Every one should be made cognizant of the 
true facts in the case. 

Half the world depends on the United States for 
its food. Mi*itlions of men in England, Scotland, Ire- 
land, France, Italy and Belgium have been taken from 
peaceful pursuits for making war munitions. They 
are gone from the farms. Even before the war these 
countries raised less than they ate. Their need is now 
greater than ever; their production is less than its 
want; they are cut off from half the world by the 
shortage of shipping. Bes 

Therefore, our associates in this war depend on 
North America for food as never before, and they 
ask us for it with a right that they have never had 
before. The U. S. Food Administration asks every 
man, woman and child in America to get behind our 
soldiers, sailors and our Allies by eating less wheat, 
beef, pork, fats and sugar—and by avoiding waste. 

Food will win the war. Will you help with your 
windows to influence others, as you are undoubtedly 
already helping in your homes? 


A MODEL ELECTRIC REPAIR SHOP IN 
NEW ORLEANS. 


Stewart Electric Company Operates Prosperous Depart- 
ment in Conjunction With Contracting and 
Retailing. 


The unprecedented high costs of new electrical 
machinery, coupled with the delays inherent in secur- 
ing delivery, have resulted in a harvest for the well 
equipped electrical repair shop having facilities for 
repairing, hewinding and rebuilding, motors, gener- 
ators, etc. In fact, the situation during the past few 
months has strongly emphasized the need for such 
establishments and has directed the thoughts of many 
contractors and dealers to the opportunities offered 
by such a department as an adjunct to their business. 

Maintenance work, under contract, is a phase of 
activity that can be secured to improve the load-factor 
of the repair shop and it is comparatively easy for the 
electrical contractor who has just completed a new 
installation to arrange for the additional service of 
keeping the equipment in good operating condition. 
This is especially true in the smaller plants where 
such maintenance service would be much less expen- 
sive than employing an electrician to do the work. 

The Stewart Electric Company, of New Orleans, 
La., is a typical example of how a repair department 
can be made an important adjunct of a contracting 
and retailing business. This progressive firm has 
steadily developed this phase of its work and today it 
operates a complete shop, equal to that of many 
manufacturers, which is equipped to handle any class 
of work from the repair of a fan or household device 
to the rebuilding of a motor or generator of any size. 

The company occupies a four-story building con- 
venient to the retail shopping district of the city. The 
first floor is taken up by the retail store and offices. 


Hand Crane for Handling Machines. 


Corner of Store Showing Rebuilt Machines. 
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View of Miscellaneous Repair Department. 


Two of the accompanying illustrations show sections 
of this store, space being provided for the displaying 
of a wide variety of motors and generators, as well 
as for the usual show cases and counters for general 
merchandise. The upper floors are occupied by the 
stockroom and shop. 

As will be seen from the illustrations, the shop 
equipment comprises a wide variety of tools and ma- 
chinery, complete in every detail. Any class of elec- 
trical repair work can be undertaken and, in fact, new 
machines could be completely built in the shop with 
the exception of the castings. Several ingenious coil- 
winding machines are in use, which are the invention 
of Mr. Stewart, who gives his personal attention to 
the management of the shop. All machines are motor 
driven, 

Accurate costs are kept in each department by a 
comprehensive job-ticket system which Mr. Stewart 
has devised. The cost of labor or time on any job 
at any stage of its progress can be immediately ascer- 
tained by means of this system. Repair work is also 
done on the customer’s premises when desired and the 
same cost system is applicable to such work also. 

The continual increase in the company’s business 
has taxed its facilities and plans have been completed 
for remodeling the adjacent building and thus almost 
doubling the present floor space. 


Corner of Machine Shop Where- Motors Are Assembled and 
Frames Rebored. 


Armature Winding and Repair Department. 


ELECTRICAL APPLIANCES CONSERVE 
COAL. 


In one Ohio city, during the first pinch of the coal 
shortage, a committee of citizens asked merchants to 
take all electrical appliances off their shelves and own- 
ers of such appliances to stop using them. This was 
supposed to be a means of conserving the supply of 
coal on hand. 

This committee meant well—but they were in er- 
ror. Electrical household appliances are conservers 
of coal. They eliminate waste of heat because they 
cease consuming it the instant the current is switched 
off. 

Take the electric iron, for instance. It heats up 
almost instantly, when the connection is made. The 
instant the circuit is broken the use of coal for that 
appliance ceases: Compare this limited use of coa! 
with the heating of an old-fashioned sad iron. For 
nearly half an hour before the kitchen stove is hot 
enough to heat the iron, it must consume coal. While 
the iron is in use coal must be constantly piled into 
the stove to keep it hot enough. In other words, coa! 
must be used to keep both the stove and the iron hot. 
Electricity has nothing to heat but the iron itself. 

Other electrical appliances are equally saving of 
fuel for the same reason. They only use as much as 
will make the appliances themselves efficient. 


a. 


General View of Retail Store. 
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Making the Electric Fan More Useful 


Oldest Motor-Driven Portable Appliance Still Used Almost 
Entirely as a Summer Convenience—Suggestions for Increas- 
ing Its Efficiency as a Breeze Maker—Aiding Ventilation 


appliance to come into much use and is now 

the most extensively used portable motor-driven 
device. Over a quarter century of development work 
has been devoted to the fan motor and consequently 
it is now one of the most highly perfected electrical 
apphances. However, in view of its relatively long 
period of development and its general utility, it is 
rather surprising to find the electric fan used in a far 
too restricted way. 

The object of this article will be to point out some 
of the wavs in which its uses can be increased and 
how the common electric fan can be employed to pro- 
mote conservation and efficiency—two potent watch- 
words of the times. An effort will also be made to 
show how the manufacturers and dealers of electric 
fans and the central stations supplying them with en- 
ergy can co-operate in educating the users of fans to 
avall themselves of their as yet little appreciated 
utility. . 7 


T electric fan was the first portable electrical 


COCLING ACTION OF THE FAN OLDEST AND MOST 
COMMONLY USED. 


In its elements an electric fan of the ordinary 
portable type is an extremely simple contrivance, con- 


sisting merely of a set of blades on the end of a motor 


armature or rotor. As soon as electric motors were 
made in small enough sizes to be fairly portable, it 
was not surprising that this simple combination was 
hit upon as a very convenient and economical means 
of producing an artificial breeze. On an oppressively 
hot summer day a breeze is always welcome, so the 
electric breeze producer found immediate application 
as a convenient cooling device. 

Refinement of the fan followed gradually by the 
development of more efficiently shaped and quiet- 
running blades; less clumsy and heavy, more compact 
and efficient motors; guards to prevent curtains or 
other objects from being caught in the whirling blades ; 
rheostatic or other means for regulating the speed; 
and hinge, swivel, trunnion or similar means for ad- 
justing the directiog to which the breeze is blown and 
even to permit turning the base of the device through 
go degrees so it might be mounted on the wall or the 
side of a column. Mechanism for oscillating the fan 
was developed at a later period when it was realized 
that a too concentrated breeze blowing steadily in one 
direction is under certain conditions not desirable. 

Business offices were the principal places where 
electric fans first came into use; in fact, the ordinary 
fan was called a desk fan because of its common use 
on office desks. The fact that it could be just as use- 
ful on a table, bookcase or piano at home was not 
realized in those days, partly because the early fans 
were both too cumbersome and heavv to be moved 
about easily. In the office, however, the close relation 
between comfort and efficiency was recognized and 
the use of electric fans on hot, sultry days enabled 
office managers to secure as much and as accurate work 
from employees as on davs when working conditions 
were ideal without artificial aid. 


When the ceiling fan was brought out it found 
ready application in restaurants and hotels where a 
cool dining room was found to mvite patrons and 
make them tarry, whereas under former stuffy condi- 
tions they either would not enter on a very hot day 
or stay but the shortest possible time. In southern 
cities especially the patronage-drawing power of both 
ceiling and desk fans was quickly recognized by the 
more enterprising hotel managements, who found that 
rooms equipped with them were always in demand 
during the trying nights of the long southern summer 
season. Now practically every southern hotel is so 
equipped. i 

Without tracing the detailed development of the 
electric fan as a breeze producer, it is evident that in 
the public mind its cooling action is overwhelmingly 
its predominating characteristic and utility. The elec- 
tric fan seems to be inseparably associated with hot 
summer weather and it should be so, but unfor- 
tunately it has not been associated to any great extent 
with anything else in particular. Nor, in fact, has its 
cooling action been properly understood in many 
places, as is evident from the numerous inefficient 
attempts one sees at using it for cooling. Before 
referring to other uses of the fan, such as for drying, 
ventilating or heating—heating by an electric fan 
seems at first thought an impossibility—let us consider 
the more effective use of it for cooling. 


How Coona Is EFFECTED BY AN ELECTRIC FAN. 


Cooling the body by the breeze from a fan is ac- 
complished in two ways: By the impact of cooler air 
on the skin which directly lowers its temperature, and 
by the blowing of relatively drv air over the perspira- 
tion on the skin which causes the moisture to be evap- 
orated and thereby extracts from the skin the heat 
necessary to effect this evaporation. During very hot 
weather this second action is by far the more impor- 
tant because it can be effected by air that is no cooler 
than that present in the room. The cooling effect of 
evaporation can be very easily demonstrated by pour- 
ing a little alcohol or, better yet, ether into the palm 
of the hand. These liquids evaporate very readily, 
and, since heat is required to change a liquid to vapor 
or gas, the requisite heat is extracted from the skin. 
By fanning the skin it will be found that the evapora- 
tion of the liquids is accelerated. 

The same action takes place when fanning the per- 
spiring skin. The normal temperature of the blood is 
98.6 degrees Fahrenheit and an excess of its tempera- 
ture of but a few degrees quickly produces what is 
called a fever. Nature's method of combatting in- 
creasing temperature over this safe normal value is by 
means of profuse perspiration. This is why a breeze 
is so welcome in summer, even though the breeze is 
not itself a cool one. 

If the breeze is too hot it may heat the skin directly 
more than it cools it by promoting evaporation, or if 
the breeze is of suitable temperature but too humid 
it may check instead of aiding evaporation; in either 
case no cooling will be effected and the oppressive 
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sensation may be enhanced: fortunately, these cases 
are quite rare. If the breeze is too cool in tempera- 
ture, or too strong so that evaporation is excessive, 
just as is the case with the ether experiment, the cool- 
ing action will be too rapid and the uncomfortable 
sensation of chilliness is likely to be produced; unfor- 
tunately, these cases are not uncommon. 


To MAKE CooLING BY FANS More EFFICIENT. 


From the foregoing it 1s evident that effective cool- 
ing by an electric fan may be accomplished by proper 
regulation of the volume of its breeze so that it falls 
within the comfort range of being neither too strong 
nor too weak. It is only on extremely hot days that 
a full-speed, direct and steady blow from a medium 
or large-sized fan is comfortable to the average per- 
son. This accounts for the use of electric fans being 
so restricted to the very sultry days, since in too many 
cases no effort is made to regulate the breeze. 

The fact is, however, that even on moderately 
warm days the efficiency of an office organization falls 
off considerably, especially if the humidity 1s high. In 
these davs when women and girls constitute an ever- 
increasing percentage of office help, greater attention 
to comfort is imperative, both because efficient service 
bv emplovees requires it and because employees will 
quit where comfort is not given due consideration. 
It is so easy and inexpensive to provide relief from 
all degrees of summer heat and humidity that it 1s 
surprising to find fans in use on only the verv hottest 
days in many establishments. On a mildly warm day 
the fans need not run at full speed. the breeze being 
regulated to suit requirements. Petter vet. bv the use 
of oscillating fans the zone of influence of a single 
fan is increased and the objection of too chilly a breeze 
from a fixed fan is overcome. 

Another matter often overlooked is the direction 
of the breeze. When there is a natural breeze it would 
be foolish and wasteful not to avail oneself thereof. 
The electric fan is not a competitor of natural breeze, 
but a substitute for it when lacking, and an aid to it 
when deficient. If this view is correct, and it seems 
a logical one, the fan should be so placed or turned as 
to aid what natural breeze there is instead of opposing 
and neutralizing it. The writer has seen countless 
fans vigorously blowing against a gentle breeze that 
was trving to enter the windows or doors. The fan 
should be placed so as to help this breeze, unless the 
latter is exceptionally hot and sultry. In such cases 
it is better to close the doors and windows entirely 
and turn on oscillating or fixed fans so as to keep the 
interior air in motion; much more comfort will result 
than by trying to neutralize all breeze. 

The few instances cited merely make clear that in 
spite of the quarter century of use of electric fans for 
cooling purposes, there is a woeful lack of intelligent 
use in this oldest and best known application of the 
fan. Evidently there is room for much educational 
effort. Intelligent use brings better satisfaction and 
this in turn leads to much wider use. 


ELECTRIC FANS as AIDS To VENTILATION. 


Cooling bv a fan is a fairly simple process com- 
pared to ventilation in general. Ventilation is a sub- 
ject much less understood. The word itself 1s used in 
a variety of ways and unfortunately is often made to 
cover a multitude of evils. It will be used here in the 
broad sense of improving the quality of the air in a 
room or other inclosure to make it suitable for whole- 
some and comfortable living. Public health author- 
ities are by no means agreed as to exactly what are 
the criteria of wholesome air. but in general, it may 
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be stated that it should be substantially free from 
poisonous gases, bad odors, smoke and dust; it should 
be within a certain range of temperature and humidity ; 
it should be in motion. On these points there is con- 
siderable agreement. 

Regarding the best means for securing ventilation 
there is much less agreement. Some contend that the 
air must be bodily removed from the room a certain 
number of times per hour and replaced by fresh out- 
side air; others believe this is entirely unnecessary and 
absolutely wasteful of heat; still others hold an inter- 
mediate opinion and advocate replacing the air to a 
limited extent and also thoroughly agitating and keep- 
ing it in motion. The first parties base their conten- 
tion on the known healthfulness of fresh outside air 
and the banefulness of stagnant, foul, “canned” air. 
The second parties admit stagnant air to be injurious 
but point to the now classic investigations of Dr. 
Leonard Hill in England and of others, who found 
that on placing men in a sealed inclosure like a large 
glass cage they quickly showed lassitude and became 
uncomfortable while the air remained still, but felt 
quite normal and bright as long as the air was kept in 
motion by means of electric fans, it being believed 
that the perspiration thus relieved was the chief source 
of the discomfort experienced in a close atmosphere. 
The third parties accept the statements of both the 
others to a certain degree and favor a combination of 
their proposed remedies. 

There is much to be said for this intermediate 
course, especially in times like the present when “‘heat- 
less“ days emphasize the importance of conserving 
fuel wherever possible. There is no question about 
the improvement in the quality of the air by being 
agitated and set in motion. However, renewal of the 
air is also necessary, at certain intervals at least, else 
its condition will gradually deteriorate and we shall 
again have contaminated air. During the coldest 
weather, strong winds may cause sufficient leakage 
around windows and doors to provide the air renewal 
needed within, but the air in the room must not be 
allowed to become stale in the breathing zone through 
the absence .of effective circulation. To a certain 
extent this circulation will be promoted by the con- 
vection currents of steam or other radiators. or the 
direct circulation of hot-air heating systems. But in 
a great majority of cases such circulation is too lim- 
ited and in some portion of the room the air will be 
almost entirely stationary, especiallv in large rooms. 

A number of public health authorities have advo- 
cated that the air quality be improved in school rooms, 
theaters and assembly halls in particular, by the lib- 
eral use of oscillating electric fans. These will not 
only make the conditions much more comfortable, as 
Dr. Hill found in the tests réferred to above, but they 
will also make more equable the temperature through- 
out the room, which now is found to vary by quite a 
number of degrees, and thus materially aid the heat- 
ing. This use of oscillating fans need by no means 
he confined to the places mentioned, but may also be 
applied in residences. offices, etc. It calls for a quiet- 
running oscillating fan whose speed can be adjusted 
to suit the requirements. In quite a few motion- 
picture theaters oscillators are used in this way on 
pillars or brackets along the side walls. They are so 
directed that their prevailing breeze is in the same 
general direction as the main ventilating air current 
carried from the inlet to the exhaust fans. 

Other still rather unfamiliar uses for electric fans 
will be commented on in another section of this article, 
to appear in an early issue. 
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PROTECT YOUR PROFITS AGAINST A 
FUTURE DECLINE IN PRICES. 


By H. H. Gou vp. 


“How have the war and the advancing prices of 
merchandise affected the retail business?” the investi- 
gator asked of a certain live electrical dealer, with 
whom he was discussing modern merchandising prob- 
lems. 

“That is a question which I have asked myself a 
good many times during the last year,” he replied, 
“but never was quite able to answer it satisfactorily 
until a couple of weeks ago, when I made a complete 
analysis of my books and inventory of my stock. And 
then I got my eyes opened to two things that I should 
have known long ago. 

“And right here, let me say that I would advise 
every merchant to study his books and his stocks right 
now more carefully and analytically than he has ever 
done before. The trouble with most of us is that run- 
ning a retail business has been too easy a job in the 
past and as a consequence we have gotten the habit 
of being careless. We haven’t felt the necessity of 
watching our business carefully as we have been get- 
ting along satisfactorily without. 

“But the constantly advancing prices have made a 
difference. Not that we haven’t been able to make 
profits. On the other hand, it has never been so easy 
for the dealer to put up his prices to where he can 
make a satisfactory margin. The public has come to 
expect a raise about every so often. 

“But what has been bothing me was where my 
profits had gone to. I was selling lots of merchan- 
dise. Last year was by far my largest year. And I 
had gotten a more satisfactory margin in general than 
usual. But when I wanted to put my hands on my 
profits to buy a new Franklin, I couldn’t find them. 
They weren’t there. That was what led to my ana- 
Ivzing my business and taking a complete inventory. 

“And here is what I found. In the first place, I 
had been making profits allright, but they had been 
absorbed in the higher prices I had had to pay to 
replenish my stock. 

“My inventory showed, for example, that my pres- 
ent stock is worth $15,000, while my stock of prac- 
tically the same size a year ago was valued at only 


RR a HHH LLL TT TITTI TTT TT ITI TETTT TITTAT TETET ETT TETITETTI TITTI TETTEST FERRI TETE i TT TTA TTAR TTA TTT TEE TEA | “CPU PETERT EEEE a 1 1 Aa ATEETAN 


ELECTRICAL REVIEW 


295 


$10,000. Five thousand dollars of my profits had thus 
gone to replenish my stock. 

“The second thing I found was that the largest 
part of my total volume had been done on the good 
grades of quick-moving, standard merchandise, and 
that the biggest part of my stock left over at the end 
of the season was of the inferior, non-standard 
grades. People have more money to spend and are 
buying better grades of merchandise than formerly.” 

Undoubtedly, this man’s experience is more or 
less typical of that of practically every other dealer. 
Electric dealers generally are finding that it requires 
greater capital to maintain their stocks than formerly 
and they have been obliged to reinvest their profits 
right along in order to get this necessary capital. | 

The problem, then, which retail merchants must 
face is how to protect themselves against the time 
when prices reach their highest peak and start down- 
ward again. 

This dealer’s experience suggests the answer. 
Make sure that vour money is invested in quick-mov- 
ing, standard brands which will enable you to get 
your money out of them quickly while you can still 
make a profit from them, rather than having it tied 
up in inferior grades of non-standard merchandise 
which may remain on the shelves for several months, 
making it necessary for vou to sell at a loss. 


Louisville Dealer Conducting Electric Appliance 
Campaign. 


The Childers Electric Company. Louisville, Ky.. 
recently sent out folders featuring a new table stove, 
electrically operated, which has recently been marketed 
by the Rutenberg Electric Companv, of Marion, Ind.. 
and which sells at $8.50 for the 650-watt. 110 or 220- 
volt size; or $9 for the 32-volt size. This device can 
be used for broiling, baking. toasting, and is the latest 
of a number of portable electric devices gotten out by 
the company. The Childers Company has also been 
featuring the “Majestic” electric heaters, which retail 
at $9, and for which there has been a very good de- 
mand this winter on account of the shortage of coal 
and gas. Leading electrical device handling concerns 
have done an excellent business on all kinds of house- 
hold devices used for heating, cooking, etc., this sea- 
son. 


OVEREULOCTRDEDTEOREL FEET ITERUT De TUOURDESOOODDGSEGLOGRLGRE SSIS OUROPEEDDOVEGOTOETEGEDEDEEERSEETEOREEDL GOED ERPOEDL CREDEEEDOPERO CUD E TECTED LOTRO CEDURE ICGUSCHSOROGOEC TOON OOOROODORIORISSSSEOOOUED 


Suggestions for Fan Window Displays 
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With temperatures of from 90 to 100 degrees everyone's thoughts turn to electric fans and central stations and dealers are 


concerned only with maintaining their stocks so as to supply the demand. 


Such temperature however, is unusual, and during 


the periods of normal summer weather it is necessary to continually call attention to the comforts resulting from use of fans. 
Window displays are one of the most effective methods available and many ingenious ideas have been devised to portray the 


cooling effects of the fan breeze. 


The two window displays shown above won prizes in a recent contest. 
ing a campaign against Fort Summer Heat and in the other the North Pole is pictured. 


In one fans are direct- 
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Motion-Picture Advertising for Elec- 


trical Dealers 
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Suggestions for Attracting Attention to Your Store and 
Show Windows by Inexpensive Methods, Open to All 


By ERNEST A. DENCH 


HILE the impersonation of film favorites 
W may be a far cry to the electrical dealer and 

contractor, there is no reason why the pop- 
ular fashion should not be capitalized on, especially 
when it means more dollars to the electrical dealer's 
bank account. 

Persuade some young man or woman, for a money 
consideration, to impersonate some player with dis- 
tinct personality—a personality that can be easily 
impersonated. A few players are Charlie Chaplin, 
(his walk); Lillian Walker, (her dimples); Douglas 
Fairbanks, (his grin); Mary Pickford, (her curls) ; 
Theda Bara, (her fascinating eyes). 

Then, to boost, say, your cooking appliances de- 
partment, make an announcement in your newspaper 
advertising, and your store window, to the effect that 
each person making a purchase in this department 
on a certain day will be attended to by the local 
“Lillian Walker,’ who will present each customer 
with a complimentary ticket entitling her to see Lillian 
Walker the next time she comes to the local movie. 
These tickets will cost you but a few cents apiece, for 
the exhibitor will give you a rebate on a quantity basis. 


Wuose Eyes ARE THESE? 


The eyes possess an individuality essentiaily their 
own. It is no exaggeration to say that the easiest 
way to recognize a person is by his eves. 

Once in a while one of the motion-picture maga- 
zines cuts out the eyes.of some popular star’s photo- 
graphs, publishes them and asks readers to tell whose 
eves they are. It 1s easy to tell at a glance whose are 
Mary Pickford’s, Douglas Fairbanks’, Earl Williams,’ 
Lillian Walker’s, but there are some players who have 
attained a fair degree of popularity whose eyes require 
the deduction of an amateur detective to recognize 
them. 

Praise be to the electrical dealer and contractor 
who can add an element of mvstery to his newspaper 
advertising and window displays. He need not go 
further than the motion-picture field for the right 
dope. For an “Whose Eyes Are These?” contest, 
purchase some movie star’s photographs from the 
nearest stationary store, though if you can buy some 
large ones from the nearest photoplay exhibitor they 
are to be preferred because they are generally more 
up to date and the thing you want to avoid is a well- 
known photograph. Cut each photograph around 
the eves, have cuts made of the eye portions and run 
one or more at the head of each newspaper an- 
nouncement. 

_ Announce your contest as follows: 

“WHOSE EYES ARE THESE?” YES! 
REPEAT “WHOSE EYES ARE THESE?” 

“They are owned bv a player whom vou see often 
on the screen of the ‘Idle Hour Theater.’ ” 

“There are several more eyes to follow, so if vou 
can guess the most of them correctly, you will be 


WE 


given any article in this store worth up to two 
dollars.” 

The theater will probably return the little boost 
you have given it by loaning you other photographs. 
Pin each photograph to a board at the back of your 
window, and place a card in the middle, as follows: 

“IT IS NOT NECESSARY TO ASK WHOSE 
EYES THESE ARE. THE PHOTOGRAPHS 
SPEAK FOR THEMSELVES. 

ALL THE HELP WE CAN OFFER YOU IS 
BY SAYING THAT THE EYES WILL BE CUT 
FROM SIX OF THESE PLAYERS’ PHOTO- 
GRAPHS.” 

The window display, of course, should precede the 
“WHOSE EYES ARE THESE?” newspaper an- 
nouncements in order to do any good, for the more 
mysterious you can make a contest of this kind, the 
better it will be. 


An “How Many PEOPLE OUTSIDE Your STORE” 
MOVIE. 


You can do all sorts of unusual things with a 
motion-picture camera. Perhaps the most common 
one is that of turning the handle of the motion-picture 
machine slower than it should be turned. Instead of 
making the people in the scene move slower, it actu- 
ally makes them mover several times faster. This 
stunt always commands a laugh, even though when 
it is pulled off in such a serious educational as climb- 
ing one of Japan's sacred mountains. 

At a busy hour of the day announce in your adver- 
tisng and window display, that a motion-picture 
operator will film those who are passing your electrical 
store. After this the film will be shown at the local 
theater and the one who can count the exact number 
of persons fleeting through the scene, will be presented 
with a month's complimentary ticket. It will be heaps 
of fun for folks to see themselves moving at a ridicu- 
louslv fast pace and will have your store talked about 
for quite some time after the stunt is over. 

One phase of house-organ distribution to which 
the average electrical dealer and contractor does not 
pay much attention is the distribution end. He is well 
content to accept the theater's mailing list and the 
theater's personal circulation as the local outlets, 
but is evidently oblivious to the fact that manv of his 
customers are not on the theater’s mailing list, nor 
do they attend the neighborhood theater. Instead, 
they go down town every time when in quest of 
amusement. The electrical dealer and contractor may 
argue that this is no concern of his, but that ten cents 
car fare comes out of his pocket. The money is taken 
away from the neighborhood and besides the down 
town habit may spread to other things, the buying of 
electrical appliances—for instance. 

Therefore, the electrical dealer and contractor is 
doing no unselfish thing when he incloses a theater 
program in every package that—leaves the,store. 
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Vehicles 


Data on.the Advantages and Economies of Electric Pas- 
senger and Commercial Vehicles and Industrial Tractors 


ELECTRICS SOLVE MUNICIPAL HAULAGE 
PROBLEM. 


Maximum Efficiency at Minimum Cost Obtained in Fire, 
Police and General Service. 


The average citizen has an extremely limited idea 
of the extent to which haulage or cartage is necessary 
in the every-day work of a modern municipality, or 
of the important part the cost of such haulage must 
of necessity play in the financial bulget of the city. 

Even the average municipal official does not give 
this subject anything like the attention it really re- 
quires because of the fact that the cost of haulage is 
largely obscured and does not stand out as a separate 
item, since much of the work involving cartage is con- 
tracted for or is looked upon as incidental to the gen- 
eral work of a given department. 

A municipality that is not giving serious study to 
the most efficient and economical methods of haulage 
as a separate and distinct item of cost is overlooking 
a very direct and definite means to considerable econo- 
mies. 

If by reason of not separating haulage costs from 
the general costs of any given department a city is 
using inefficient methods of haulage or is permitting 
such methods to be used in connection with work 
under contract, that city is very probably laying a 
burden of cost on its taxpayers which is unnecessary 
and unjustifiable. 

Vehicles operated by electric motors with current 
from storage batteries have most clearly and conclu- 
sively proved their relative economy of operations in 
service over paved streets, where relatively short hauls 
and frequent stops are the rule. In other words, for 
nearly every kind of service within cities the electric 
vehicle has demonstrated an efficiency greatly superior 
to any other method of haulage under city conditions. 

The mere fact that hundreds of fleets of electric 
vehicles are giving superior results in the service of 
large private corporations, such as express companies, 
breweries, coal companies, department stores and sim- 
ilar large users of city cartage is sufficient to indicate 
that the elegtric vehicle is equal if not superior to 
any other form of cartage in efficiency and cartage. 

As a matter of fact, in many instances, the actual 
data of both private and municipal service show con- 
clusively that the electric vehicle is decidedly superior 
to other methods of cartage, particularly from the 
standpoint of cost. 

One very interesting sidelight on this point, 
projected by an experience broad enough to furnish 
conclusive data, is found in the operations of the com- 
pany operating electric taxicabs in Detroit. This com- 
pany has demonstrated that the cost of operating 
electric vehicles in this class of service is afmost ex- 
actly one-half the cost of operating with vehicles 
driven by gasoline engines. 

While this form of service is, of course, very dif- 
ferent from truck operation, the figures are neverthe- 


less illuminating as an indication of the general pos- 
sibilities in the “electric form of drive. 

There would appear to be little doubt that the gen- 
eral application of electric vehicles for municipal haul- 
age would increase efficiency and greatly reduce the 
cost of operation in many departments of municipal 
business. 


ELECTRICS LOWER COST OF COAL 
DELIVERY. 


Show Considerable Saving of Haulage with Gasoline or 
Horse-Drawn Vehicles. 


In England during the early part of this year there 
were several weeks of extremely cold weather, which 
exhausted the fuel in nearly all of the coal cellars and 
caused a run on the merchants who supply poor cus- 
tomers with coal in small quantities. According to 
London advices, this coal shortage had not been antici- 
pated, and while it was not, strictly speaking, a coal 
famine, there was such a scarcity of horses and men 
that there were not ample means of transporting the 
coal to the users, thus causing considerable discom- . 
fort and misery. Snow and frost produced a road 
surface which was as good as fatal to horses. Then 
began a most inglorious scramble for hundredweights 
and even pounds of coal. Perambulators, hand-carts, 
taxicabs and all sorts of things were pressed into serv- 


A Five-Ton Eiectric Coai Wagon Used in Boston, Mass. 


ice. It is easy to dismiss such a deplorable crisis with 
the remark that it was owing to the war. But it was 
not entir@y owing to the war. The war merely 
showed up the weaknesses of a system which had 
come down from generations ago. 

“A leading London coal merchant states that three 
journeys formed the average day's work of a man 
with a coal cart. Four journeys could be done if the 
man hustled; but with the contrariness of theyinde- 
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pendent workman, he was more inclined to do two 
instead of three or four, while every household was 
clamoring for deliveries. 

“The maximum capacity of a coal cart is about 
two tons, so that the average performance of a horse 
and cart is six tons per day.. The system of distribu- 
tion is wasteful, because a horse and cart and a man 
have to be maintained for the transport of a few tons 
of material at a crawling pace for a mile or so. 

“Tf, instead of depending upon horse traction, we 


had been provided with mechanically-propelled vehi-. 


cles of much larger capacity, the coal famine would 
never have occurred. To anyone who argues that we 
should have been almost as badly off with petrol 
wagons, because of the restrictions on petrol, the lack 
of skilled drivers, and the difficulty of running heavy 
petrol wagons on ice-bound roads we would offer no 
denial. 

“The conditions are, in fact, eminently suited to 
electric haulage. No power is used except when the 
vehicle is running; skilled drivers are not required, so 
that the carter can be driver as well; and the vehicle 
is ready for the road at any time under all conditions 
of surface. The limited radius of delivery—a feature 
which tells against the economical use of petrol or 
steam wagons—is favorable to the most economicai 
use of battery vehicles. 

Electric trucks have already been used in England 
for the transportation of coal from depots to electric 
power stations and to other large users. A three-ton 
electric coal truck used by a Glasgow firm works 307 
days out of 865, and was out of commission only one 
afternoon and the following morning during one entire 
year, thus attaining a reliability coefficient of 99.65 
per cent. 

The value of the electric truck for coal delivery 
has been appreciated in this country for a number of 
years, and especially in New England, where there 
are many large fleets in operation. A novel electric 
coal truck is used by the Bay State Fuel Company of 
Boston. It is a five-ton truck with a body which can 
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be hoisted on four heavy screw pins, and is adjustable 
to any height up to its limit of 39 inches, so that the 
coal can be conveyed by chute not only across the 
sidewalk, but across the average lawn. All opera- 
tions, lifting or lowering, are controlled from the 
driver’s seat, and the two-horsepower motor, located 
in the rear of the chassis for this purpose, is able to 
lift 5.5 tons of coal in 1.5 minute, using only 26 am- 
peres of current. The body may be lowered in one 
minute. 

Just at this time the fact that a great number of 
truck drivers will be drafted for services abroad, the 
possibility of many horses being commandeered, and 
the increasing scarcity of gasoline makes it advisable 
for the coal dealer to carefully consider his trans- 
portation facilities for the coming year. Since women 
drivers may have to be employed to a great extent, the 
electric truck seems to be the natural means of trans- 
portation to adopt. 


ELECTRIC VEHICLES EXTENSIVELY USED 
IN POSTAL SERVICE. 


Electric trucks are being used very successfully by 
the Post Office Department in several large cities. St. 
Louis has had a fleet of electric trucks in its postal 
service for more than six years which have given 
splendid service even under the most severe weather 
conditions. These trucks are in service from 5:45 
a. m. to 11:30 p. m. and average 30 miles each day. 

The postal service in Boston uses 15 electric trucks 
which are operated on the “battery-service” plan. 
These “electrics” make runs of 25 miles each day, and 
have made substantial savings as well as greater ef- 
ficiency in handling the mail. 

The largest electric postal fleet in this country is 
probably that of the New York Postal Transfer Serv- 
ice which operate 47 “electrics.” These trucks have 
been in service for three years, and are on duty for 
two ten-hour periods each day. 
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Electric Taxicabs Revolutionize Service in St. Louis 
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Electric taxicab service, which has proved so successful first in Detroit, Mich., and later in Chicago, has now been ex- 
tended to St. Louis, Mo., the above illustration showing a portion of the fleet in use in that city. Lower operating costs, less 
difficulty with chauffeurs and much greater comfort and convenience to patrons are the features which characterize the electric 
taxicab and which have resulted in the rapid extension of the service in those communities where it has been inaugurated. 
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An Outline of Present Transportation 
Deficiencies 


Existing Duplication, Waste and Delays Susceptable to 
Vast Improvements—Electrics Offer Possible Remedy 


ROBABLY never in history has the subject of 
transportation—in all its aspects—been of such 
vital importance, nor has it ever so occupied 


P 


the center of popular interest as it does now. And 
when we speak of transportation, we do not only 
have in mind the railroad and steamship lines. We 


think of every link in the entire chain. 

While railroad and steamship phases loom large 
and are of prime consideration, and have therefore 
come into unprecedented publicity, there are other 
branches, perhaps less spectacular but of almost equal 
importance, that require most careful study, for the 
strength of a chain is determined by its weakest link. 

Material must be conveyed to railroads and steam- 
ship lines. After same has been carried to some city 
or port, it must be passed through terminals and trans- 
ported locally to manufacturing establishments, ware- 
houses, stores, etc., and from such points to its ulti- 
mate destination. And finally the refuse must be 
disposed of. The process is almost unlimited—sort 
of a circle. 

All of this more or less local handling entails the 
use of enormous facilities and if not properly system- 
atized, great waste and confusion results, a condition 
which unfortunately exists to a much greater degree 
than is desirable or necessary. 

Terminals may be regarded as the neck of the bot- 
tle. Here the greatest congestion with attending de- 
lays and waste is found. In those terminals where 
modern methods have been introduced, the result 
stands out in vivid contrast to the chaos obtaining in 
the less organized places. 


EXTENT OF TERMINAL CONGESTION. 


To give a more accurate idea of just what inade- 
quate terminal facilities are in dollars and cents, 
reference might be made to figures compiled with 
respect to conditions obtaining in Philadelphia and 
New York, where the cost of transporting a ton of 
freight over the go miles of rails between the two 
cities was given at 27 cents, as contrasted with the 
terminal charges at both ends of $3.65. In other 
words, it cost about fourteen times more to handle a 
ton of freight in the two terminals than it did to con- 
vey the same volume go miles by railroad. 

The same figures indicating the cost of handling a 
ton of freight at the Chicago and New York terminals 
at 65 cents more than the cost of transporting the ton 
1000 miles over the railroad. Volumes could be writ- 
ten about the antiquated and expensive methods em- 
ployed, but space imposes limitations. However, the 
foregoing figures will convey some idea as to the 
necessity for action. 

The movement of freight to and from terminals 
is also susceptible to vast improvement, which, if 
effected, would introduce far-reaching economies. 
Considerable losses result from uneven demands on 
terminals for service. Quantities of trucks simul- 
taneously call for and deliver to terminals freight at 
the same time, resulting in long lines of vehicles wait- 


ing for service. This lack of schedule, and the inabil- 
ity to properly serve trucks, owing to inadequate 
facilities existing in the terminals, not only blocks the 
streets but entails considerable monetary loss due to 
idle investments of waiting trucks. 


How Conpitions Can Be ReEMEDIED. 


If the demand on the terminals could be made 
more reasonably uniform throughout the day, conges- 
tion could be minimized and fewer numbers of vehi- 
cles and drivers would be necessary. Street conges- 
tion would also be lessened. If it would appear 
impossible to effect a satisfactory working schedule 
on a co-operative basis amongst the individual truck- 
ing interests, then consideration might be given to the 
idea of having the buik of such freight handling moved 
by a relatively few, well organized truck concerns, or 


to solicit the co-operation of such organizations as 


express companies who are intimately familiar with 
the broad subject of transportation engineering, and 
who also possess relations with the railroads, which 
would tend to expedite freight handling. Freight in 
the last analysis is not so vastly different from ex- 
press, the chief difference being that freight is some- 
what more bulky than express and usually is not 
moved so rapidly. Or some scheme could be worked 
out whereby the railroads themselves, or operating 
through a co-operative truck concern, could handle 
freight directly from the shipper to the consignee, 
which arrangement would not only tend to eliminate 
much of the confusion existing, but would also mate- 
rially make for economies and also release many men 
for other important duties. 


Coup HANDLE FREIGHT AT NIGHT. 


If some of the movement of freight could be ac- 
complished by night, as seems entirely feasible, im- 
provements of an even higher order would be effected. 
In fact, the time does not seem so far distant when 
such methods will be employed, for such scheme has 
much to commend it. 

The traffic problems of the city are becoming 
increasingly acute. The saturation point must some 
day arrive. Much heavy hauling by noiseless vehicles 
could be accomplished at night (in some instances 
trailers could be employed), and by not having to 
buck congested traffic, with attending delavs, consid- 
erable reduction could be effected in operating costs. 
Trafic congestion during the day would be greatly 
relieved, and the movement of freight generally could 
be speeded up. 

Suppose the railroads confined the movement of 
freight to daylight hours and permitted their rolling 
stock and track equipment to remain virtually idle 
during the other periods of the 24-hour day. The 
railroad lines in such event would be inadequate to 
handle the freight business even though additional 
trackage were built, great congestion would obtain, 
and transportation costs would rapidly mount. In 
these respects the city streets, especially in the busi- 


300 ELECTRICAL REVIEW 


ness districts, are not greatly dissimilar from the 
tracks of railroads, and it would be easily possible to 
work out a system whereby the streets, and the large 
investments incorporated therein, could be utilized by 
night, as well as by day. The results would be bene- 
ficial to all concerned. In normal days, an epoch 
making development of such character would be dif- 
ficult to introduce, but perhaps the conditions engen- 
dered bv the war will more vividly emphasize the 
necessity of introducing these and other obvious im- 
provements. 


DUPLICATION OF DELIVERY SYSTEMS AN EVIL. 


Goods, wholesaled and retailed, usually must be 
transported, and here we have a branch of transporta- 
tion involving the use of thousands of vehicles, many 
of which, for the same duty, cover the same territory 
and are rarely loaded to rated capacity, giving rise to 
much duplication and unnecessary expense, besides 
utilizing more equipment and men than necessary, and 
also tending to further clog avenues of traffic. 

The Commercial Economy Board, Council of Na- 
tional Defense, Washington, D. C., has been investi- 
gating the subject of co-operative deliveries and has 
found that when such systems are properly organized 
and managed, savings of no mean proportions have 
been effected. We are quite likely to witness exten- 
sions of co-operative delivery systems in the not far- 
distant future, especially if the war continues for a 
protracted period, for conservation of every phase of 
industry will of necessity have to be practised. 

Heretofore it has been somewhat of a difficult 
matter to obtain proper consideration of the subject 
of transportation, and many concerns who would 
microscopically scrutinize production phases of their 
businesses have been inore or less inclined to delegate 
the equally important transportation phase to subordi- 
nates. who have not always been fully qualified to 
apply exact engineering analysis in the determination 
of vehicle selection and operation. It is pretty gen- 
erally known that the introduction of scientific man- 
agement in the manufacture or production of com- 
modities, usually preceded by a most searching analy- 
sis, has resulted in vast economies being effected. 
Equal if not greater economies would be obtained in 
the transportation phase of industry. 


Hicu Cost or DELIVERY SHOWN. 


It is doubtful if the average person has stopped to 
consider what a large percentage of the total and ulti- 
mate cost of a commodity is represented bv trans- 
portation cost. Following through a commodity 
from its raw to finished state, with the various and 
extensive handlings it undergoes before it reaches its 
final destination the items of cost of transportation 
represents very large proportions. And anything 
which can be done to eliminate unnecessary handling 
and to minimize the transportation cost through the 
introduction of scientifically correct principles will be 
favorably reflected in many directions. The yearly 
savings that could be effected would probably approach 
the Liberty Bond class. 


Heavy Trucking. 


A Walker Vehicle 5-ton electric coal truck at Can- 
ton, Ill., is hauling a full load in the neighborhood of 
25 miles a dav from the railroad to the plants of the 
Canton Gas & Electric Company. The speed averages 
about 7 miles per hour, at which speed the ampere 
hour draw on the battery averaged 12.2 for a period 
of two weeks. 
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ELECTRICS CAN NEGOTIATE SNOW 
DRIFTS. 


The accompanying illustration furnishes convinc- 
ing proof that the electric vehicle is not limited to 
boulevard travel, as 1s sometimes believed. As a mat- 


Electric Vehicle Negotlating Snow Drifts on Country Road. 


ter of fact, the above country road was impassable to 
horse-drawn vehicles, and several gasoline cars came 
to grief in trying to negotiate the snow drifts. 

The electric vehicie should not be advocated as a 
touring car, but nevertheless it is a satisfaction to 
owners to realize that country driving, even over poor 
roads, is possible without inconvenience. 


PLAN PROPOSED TO RELIEVE FREIGHT 
CONGESTION IN NEW YORK. 


Opportunities for Electric Trucks Seen in Suggestions 
Offered by Trafic Managers. 


The organization of a city-wide trucking system 
to make store-door deliveries of less than carload 
freight immediately upon its arrival at railroad ter- 
minals and to make store-door collections of less 
than carload freight was considered at a meeting of 
trafic managers of the railroads entering New York 
City. The creation of such a machine was discussed 
at a meeting between the railroad managers and rep- 
resentatives of the business interests of the city. 

The plant put forward was for the creation of an 
authority which would commandeer the trucking 
facilities of the whole city and use them for the move- 
ment of all small freight. It had been suggested 
that the railroads take over this work, and, instead of 
delivering less than carload freight at terminals to 
be held at the pleasure of the consignee, to deliver 
to stores and warehouses, making an additional 
charge to meet the added cost. This plan has been 
adopted in England, where it has worked well. 

If less than carload freight was, delivered immedi- 
ately upon arrival, and the carload freight disposed 
of promptly under the new embargo-permit system 
which went into effect, the managers said that con- 
gestion of domestic freight would be prevented. 
While the managers were not ready to go on record 
formally as indorsing the plan, there was a strong 
sentiment in favor of it. There are 100,000 tons of 
freight on the piers of the New York Central Rail- 
road, and the accumulation of freight at the terminals 
of all of the roads entering New York amounts to 
hundreds of thousands of tons. 

At present if a firm in the middle of Manhattan 
got an order for a shipment weighing 200 pounds, it 
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is probable that a truck would be sent to a down- 
town pier with that shipment. This truck, with a 
capacity of 3,000 pounds, would make the trip down- 
town carrying one-fifteenth capacity, and would 
probably make the trip back empty. Under the pro- 
posed plan, this truck would take on a ful! load up- 
town before starting for the pier or railroad station, 
and, after unloading, would proceed to bring back a 
full load of freight for distribution. 

While some business men are in favor, others 
are opposed to the new plan, but the majority told the 
railroad men they were of an open mind. The New 
York Board of Trade and Transportation has made a 
canvass of 500 business houses as to their attitude 
on the proposed delivery plan, the questionnaire stat- 
ing that the proposition was for the railroads to take 
over the trucking work. A number of firms, typi- 
fied by Wing & Son, piano manufacturers, thought 
there would be a danger to the handling of delicate 
machinery. Some, like Edward D. Depew & Com- 
pany, said that the question of proper trucking 
charges would be a formidable one. Turstton & 
Braidich, drug importers, said that many of their 
shipments were made on telegraphic orders, and that 
in the proposed system there were dangers of delays. 
McCormick, Hubbs & Company said the plan would 
not work in the matter of handling vegetables and 
fruit, pointing out that in zero weather the immedi- 
ate delivery by truck of fruits and vegetables would 
mean a great loss. Many business houses canvassed 
took the stand of B. Altman & Company, who wrote: 

“There are some features of the plan on wħich 
we would like enlightenment. What arrangements 
would be made concerning freight which appears to 
be pilfered or damaged? If such a shipment were 
returned it might result in further congestion. It 
would be manifestly unfair to ask the consignees to 
accept freight in such condition. The nature of our 
business requires that we receive freight only during 
certain hours of the day. It is a question whether 
this feature could be taken care of under the plan.” 
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Railroad men said that under the present plan 
there is a system of notification of the arrival of 
freight which makes a day or more delay, and then 
consignees are disposed to send for their consign- 
ments when they need the goods. Leaving goods in 
railroad warehouses and on piers is about the cheap- 
est form of storage consignees can obtain. The 
proposed plan, it was said, would end this abuse. 


ELECTRIC TRACTORS IMPORTANT 
FACTOR IN SPEEDING-UP PRODUCTION. 


Savings in Time and Labor Accomplished by Electric 
Method in Industrial Plants and at Terminals. 


There was never a time in our industrial life when 
there has been a greater need for conserving time and 
labor than at present. The many inefficient and waste- 
iul methods, born of abundant supply and easy money, 
have now been relegated to the past and our great 
industrial activities are being placed on an efficient 
basis. 

The scarcity of labor and the coincident high wages 
demanded for even the most menial duties have led to 
very remarkable improvements in all operations where 
manual labor has been heretofore employed. Par- 
ticularly in industrial plants, where large forces of 
men have been needed for handling material from one 
machine or department to another, has there been a 
need for reorganization. In many cases it has been 
found profitable to rearrange machines to minimize 
the amount of handling; in a majority of instances, 
however, the solution has been in the employment of 
electric tractors and trailers, and this practice is rap- 
idly extending. Also at docks and freight terminals, 
where unprecedented congestion has seriously ham- 
pered our war preparations, electric tractors and elec- 
trically operated freight handling machinery have been 
very extensively and successfully employed. Statistics 
prove that the electric industrial truck can replace 
from three to five men, which are thus released for 
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Electric Tractor Hauling Trailers Loaded With Automobile Cast ings. 
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meeting unusual demands for men—and more men, 
and these economic units also show an increase in the 
handling speed. 

New uses for the industrial truck are constantly 
being found. Several years ago the Government 
adopted them for use in our arsenals. and following 
England's precedent, practically all of the factories 
making munitions are now using these “electrics” and 
are finding them indispensable. The most overworked 
industry during the last two years has been the muni- 
tion industry, and it has probably suffered most 
through lack of men, and yet, with the aid of electric 
industrial trucks it has been possible to tide over the 
labor scarcity. Some manufacturers accomplished 
this through the use of conveyors, but the munition 
men found that the storage battery truck met their 
requirements much more suitably, first, because the 
electric industrial truck could do all and more than 
a conveyor at a much less cost; second, because there 
was the danger of friction with conveyors: and third, 
they are more mobile. Special models have been de- 
signed with separate compartments for the trans- 
portation of shrapnel and other shell, and large num- 
bers of these trucks are being operated in England by 
women, thus further releasing man power. 

A typical instance of the adaptability of the elec- 
tric tractor is shown in the accompanying illustration. 
A tractor, manufactured by the Lansing Company, 
Lansing, Mich., is hauling trailers loaded with auto- 
mobile castings. Formerly this work was done by 
hand. 


MILBURN ADOPTS GASOLINE-CAR BODY 
DESIGN. 


The many advantages of the electric passenger car, 
such as ease of operation, absence of trouble, clean- 
liness, etc., have appealed very strongly to women and 
this has undoubtedly led to manufacturers adhering 
to a peculiar style of body design that is much more 
attractive to women than to men. However, there is 
nothing feminine about an electric, unless it is its ap- 
pearance, and the same advantages which have made 
it so popular with women appeal equally to male 
drivers. 

One progressive manufacturer determined to break 
away from the old conventional designs and produce 
a car that would approach the gasoline car in general 
appearance and, of course, retain the inherent advan- 
tages of the electric. The result is shown in the ac- 
companving illustrations. 

Designed for five and seven-passenger accommo- 
dation, it has greater battery power than any other 


Milburn Electric Town Car. 
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Milburn Electric Sedan. 


electric car and, with the motor and chassis equipment 
in proportion, will have a wonderful range of speed 
and mileage. 

The car illustrated will have divided front seats, 
wheel steer, with electrical control on the wheel, left- 
hand drive, long wheel base and many features in 
common with the modern high-priced gasoline car, yet 
in weight will be under many electrics of the old style. 


HOW NEW YORK EDISON USES ELECTRIC 
' TRUCKS. 


Degcription of Classes of Work Handled Successfully by 
Battery Vehicle. 


The New York Edison Company has been a con- 
sistent user of electrics for many years. In 1903 12 
cars were put into service. This installation was so 
successful that more cars, both passenger and commer- 
cial, were purchased at frequent intervals until at the 
present time over 137 electrics are in daily use. This 
fleet includes the 12 veterans with 14 years of con- 
stant service to their credit. Two of the one-ton cars 
of the 1903 vintage have an especially fine record, 
having lost hardly a day’s work except when brought 
in for occasional overhauling. 

The main garage of the company is located at 4Ist 
street and the East River, and houses nearly three- 
fourths of the company’s fleet. From 19 to 20 cars 
are stored in the Bronx at rgoth street and Rider ave- 
nue; six are kept at the 1o7th Street Station for use 
in our Third District; ten passenger vehicles are at 
21st street; one emergency wagon is at 55 Duane 
street and a second one at 149 East 26th street. 

All the cars are under the supervision of the 
Transportation Department and are charged to the 
various departments for the work handled each day 
at so much an hour, depending on the truck. The 
tvpes of trucks assigned to these departments and 
the variety of work done is indicated as follows: 


DISTRIBUTION DEPARTMENT. 


Ten of the company’s five-ton trucks are used by 
this department for pulling cable in ducts, overhead 
work, and also transporting cables and other material, 
and are all equipped with electric winches. Half of 
the cars are used in Manhattan and half in the Bronx. 

In the two-ton class there are five trucks which are 
used exclusively for carrying material for service 
work at junction boxes in the streets, and in making 
connections at houses. 

All the 3000-pound cars of the company, six in 
number, are employed to transport meters. These 
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cars have specially built bodies with bins for the 
meters, and are padded with mats to prevent injury 
from jarring. 

Two one-ton cars act as emergency wagons, and 
are always kept loaded with material for making 
emergency underground repairs. Twenty other one- 
ton trucks are employed in delivering material for 
work in progress in the streets, installing service in 
houses, and carrying splicing and other material. One 
car of this size ‘acts as an emergency wagon in the 
Bronx. 

Two three and one-half-ton and one three-ton 
truck are used for overhead line work in the Bronx 
and have booms for setting poles. 


STOREROOM DEPARTMENT. 


A fleet of 39 lamp wagons is assigned to this de- 
partment, and, as the name of the cars implies, the 
work is the delivery of incandescent lamps to cus- 
tomers. This department also has one 2000-pound 
car used exclusively for delivering stationery and an- 
other car of this type to transport materials between 
all the storerooms and stations of the company. 


METER TEST AND Arc DEPARTMENT. 


The work of this department should really be con- 
sidered under three separate divisions, meter and 
meter test work, arc lamps, and testing of machinery 
and materials. In the arc department work there are 
four 2000-pound wagons equipped with electrically 
operated elevating towers for the inspection and re- 
pair of arc lamps. Two of these cars make their 
rounds in daytime and two at night, thus acting to a 
large extent as emergency wagons. Two one-ton cars 
deliver supplies, and do other general work such as 
bringing material for the pole-setting truck of the 
department. This last named car is a three-ton affair 
with a boom for setting arc-lamp posts in the streets. 

A two and one-half-ton truck is used for hanging 
commercial signs and lamps. This is another of the 
“old timers” and dates back to 1903. 

A one-ton wagon is used for laboratory work by 
the test department in carrving feeders, machines or 
materials which are to be tested. The meter depart- 
ment also uses one of these cars for transporting 
meters to be tested and for general hauling to the 
meter storerooms. 


INSPECTION DEPARTMENT. 


A 700-pound wagon delivers electric irons and 
other heating apparatus in Manhattan and the Bronx, 
leaving them on trial and collecting those not pur- 
chased. 

TRANSPORTATION DEPARTMENT. 


The transportation department itself has four cars 
regularly assigned to it for general work—a 700- 
pound wagon, a one-ton, a two-ton and a five-ton. It 
should be understood also that when any of the cars 
ordinarily used by any department are not needed, 
they are employed by the transportation department 
in hauling supplies or re-assigned to some other spe- 
cially busy department. 

In addition, to this fleet of trucks, there are 13 
superintendents wagons which are used by the fore- 
men and superintendents in the supervision of vari- 
ous jobs all over the city. 

The passenger car equipment is composed of 23 
cars, 10 of which are kept at 21st street, and the re- 
mainder at the main garage. These vehicles are in- 
valuable to the officers of the company in making 
numerous trips about the city. 
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The work of the company being confined to Man- 
hattan and the Bronx, it is natural that the mileage 
requirements of all the cars should be very small. 
The average mileage for passenger cars as shown by 
records for one vear of 303 working days was 19.8 
miles a day. The mileage for the trucks and delivery 
wagons was also small;. for the 7oo-pound wagons, 
13.9 miles; for the lamp wagons, 15.8 miles; for the 
one-ton trucks, 21.5 miles; for the 3000-pound trucks, 
20.8: for the two and one-half-ton, 3-ton and three 
and one-half-ton cars, 12.9 miles; and for the five-ton 
trucks, only 12.5 miles. 

As to the makes of cars used: The New York 
Edison Company has representatives of nearly every 
variety of car made. In addition to the cars pur- 
chased complete from the manufacturers, a few have 
heen assembled very successfully by their own work- 
men. Repairs, rebuilding and assembling are all done 
by their own men at the main garage. 


HIGH STANDARD OF ELECTRIC GARAGE 
SERVICE SHOWN. 


Electric Vehicle Owners Offered Many Conveniences Not 
Available to Other Drivers. 


The accompanying illustration is a reproduction of 
a service code issued by a Chicago electric vehicle 
garage to its employees and indicates the character of 
service which is typical of such establishments. Serv- 


Bland Electric Garage 


416-418 East Forty-seventh Street 
Chicago, Illinois 


Rules for Drivers of Electric Cars 


1 Report for duiv on time, in a neat and clean condition. 
Show your respect for the car owner, who often rides with 
you 


It is your duty to repart all Car imperfections to the foreman. 
Always fold up rug before entering Car. 
Switch off all car lights on entering Garage. 


Examine car thoroughly for-damages, notify car owner of 
damage before bringing car into garage. 


6 Always remember that you are not bandling your own 
property and you should care for it as you would your own. 
As the car owner is your best friend, he makes it possible 
for you to hold your position. 


7 Do not deliver a car under any circumstances that is not 
thoroughly clean and in first-class condition. 


8 To use Liquor while on duty means your discharge. 
9 Smoking in owner’s car means your discharge. 
10 Carrying your friends in owner’s car means your discharge. 


11. Exceeding the speed limit of Third speed. without owner's 
permission, means your discharge. 


12 Driving on car tracks means your discharge. 
13. Carrying home owner's key means your discharge. 


14. In driving owner's car attend strictly to your own business. 
He does not want you to entertain him. He knows that yau 
are a practical automobile man, witholt you telling him. 


15. Strict attention to the above rules will afford the ear owner 
perfect service and will make it possible for you to hold a 
remunerative position. 


Bland Electric Garage 


ROBT. BLAND, Prop. 
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Instructions issued to Employes of an Electric Vehicle Garage 
Indicating Service Which Owners Receive. 
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ice in an electric garage in most cases includes bat- 
tery charging, periodic battery inspection, oiling and 
greasing, washing and polishing and delivery of the 
car to the users’ premises when desired. 

In Chicago, the garages, through the local electric 
vehicle association, have provided a parking service 
in the downtown district, which provides for an owner 
leaving his car in charge of the association at Grant 
Park, and having it delivered to him at anv point in 
the business district at a specified time. This service 
overcomes the hardships of the “parking” ordinance 
in Chicago which prohibits parking entirely during 
certain hours and limits it to one-half hour periods 
during the remaining hours. 


NEED FOR A STANDARD SYSTEM FOR 
RECORDING MOTOR TRUCK OPER- 
ATING COSTS. 


ee 


Use of Motor Trucks Would Receive Great Impetus if 
Present Uses Would Keep Accurate and Uniform 
| Operating Costs. 


By S. V. Norton. 


Perhaps one of the most urgent needs of the mo- 
tor-truck industry today is for a standard system of 
keeping track of truck operating costs. A large num- 
ber of truck operators are either not making or not 
saving the money they should from their trucks. Many 
of them are actually losing money. Why is this? 
Simply because truck owners have been too busy de- 
livering their goods to ask themselves, first, what does 
it actually cost me? and, second, what ought it to cost? 

With the necessity for war-time economics the 
need for keeping track of motor-truck costs is more 
urgent than ever. In the past many cost systems have 
been devised and distributed to motor-truck owners 
and while these systems were generally compiled by 
experts and were complete, they were not uniform 
and different systems treated various items of ex- 
pense in different ways. 

A standard system, setting down a uniform method 
of figuring truck costs, would provide a common lan- 
guage by which the experience of all truck operators 
in the country could be related and understood. 

= It would unlock a great storehouse of information 
which is at present closed to the truck owner. 

Any individual system, however well- designed, 
cannot serve the motor-truck industry adequately so 
long as several other cost systems, which also may be 
well designed, are in existence. The difficulty comes 
from a lack of uniformity in the treatment of various 
items of expense. Truck owners who use systems 
which have been compiled by authorities on motor- 
truck accounting or by general expert accountants, 
and which are generally complete, show results which 
are not subject to comparison because of varving 
methods of computing identical items. There are, for 


‘instance, at least four methods of figuring deprecia- 


tion. 

Two truck operators, A and R. use systems de- 
vised by competent accountants. A's cost system pro- 
vides that depreciation shall be figured at 20 per cent 
a vear, charging off the entire cost at the end of five 
vears. but B’s system declares that depreciation must 
be figured on a mileage basis. allotting 80,000 miles 
as the expected life of the truck. Both operators use 
cost systems devised by experts yet the difference in 
computing this one item alone may amount to $100 
or- $200 a vear. 

If all. or even the great majority of truck owners 
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began to figure depreciation according to the standard 
formula, an enormous gain would be accomplished, 
for a common denominator would be established by 
which one truck could be compared with a thousand 
trucks in respect to this item. 

A well conceived motor truck cost system should 
reveal: 

Number of trips. 

Customers or deliveries. 

Total loads in units. 

Average load in units. 

Miles traveled. 

Round -trip distance. 

Unit—miles. 

Miles per kilowatt-hour of electricity, or gallon of 

gasoline. 

Miles per gallon of oil. 

Standing time at plant in hours and minutes. 

Running time in hours and minutes (including 

stops). 

Average loading time per trip. 

Average speed in miles per hour. 

Estimated running time per mile. 

Estimated time per customer’s stop (in minutes). 

Cost per day (at work). 

Cost per mile. 

Cost per unit load. 

Cost per unit mile. 

Now suppose a standard system were adopted and 
widely used which would enable a great many truck 
operators to compute these items in the same way. 
The benefits to truck users would be enormous. A 
comparison of figures would bring to light many pos- 
sibilities of economy, as well as many causes of waste. 
Expensive methods would have to go, time-saving and 
money-saving ideas would spread throughout the truck 
using public. 

The reports from dozens, perhaps hundreds of 
truck owners, rendered in a uniform way, would tell 
a convincing story. They would establish proof where 
heretofore there was guess work. 

Consider the matter of maintenance or repair. 
Every reputable truck maker is searching constantly 
for information which will enable him to perfect his 
product. The world is his laboratory and he would 
like nothing better than to receive reports from all 
his customers which would describe the shortcomings 
and lay bare the weak points of his truck. Unfor- 
tunately this information is not yet available to him 
except in fragmentary form. And even in those rare 
cases where he does receive the complete history of 
an installation, the story is apt to be, as it were, ina 
“foreign language,” which must be translated or inter- 
preted before it can be of use. The same may be said 
of the maker of parts. 


ELECTRIC TIPPING VAN USED IN 
ENGLAND. 


The electric vehicle is making such rapid progress 
in England that the local authorities, railway and 
transport companies, manufacturers, merchants and 
others have found it so useful for a variety of pur- 
poses that it is being employed for an ever widening 
circle of commercial and industrial work. Many local 
authorities, especially those who own electricity works, 
are becoming users of the electric vehicle. The latest 
converts are the Kettering Urban District Council. to 
whom the General Vehicle Company (Ltd.), of Im- 
perial House, Kingsway, W. C., recently supplied a 
3'%4-ton electric tipping van, as it is called abroad, or 
dumping body for the conveyance of coal. 
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New Appliances 
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Fan Accessory—New Knob—Washer—Picture Machine— 
Heat Regulator — Heaters — Kitchen Machines—Socket 


Detachable Oscillating Mechanism for Converting 
‘Sprague Desk Fans to Oscillators. 


The great popularity of oscillating fans has led the 
Sprague Electric Works of General Electric Com- 
pany, New York City, to so design its oscillating 
mechanism that it can be readily attached to any of 
the Sprague non-oscillating desk fans made within 
the past nine vears, thus converting them to the oscil- 
lating type. All that is required is to simply remove 


Oscillating Mechanism That Can Be Easily Attached or 
Detached. 


the rear bracket from the ordinary fan and replace it 
by the oscillating mechanism with which it is inter- 
changeable. It has found that this feature is a val- 
uable one in that the fan, by being so easily changed 
from one type to the other, is much more useful than 
if it is only adapted to one or the other service. 


A New Assembled Knob. 


The electrical contractor and wireman has a great 
deal of trouble in knob-and-tube construction in keep- 
ing track of separable knobs, the parts of which seem 
determined to be lost. To overcome this difficulty 
much study has been given by one of the manufac- 
turers with the result that an assembled knob of a 
new type is now placed on the market. It is known as 
the Newedge assembled knob and is unique in that 
the parts are held together by steel washers secured 
on the nails. This represents a great deal of saving 
in shipping knobs to the work and in placing them 
permanently in use. The manufacturer claims this 
method is decidedly superior to holding the knob to- 
gether by crimping the nail, which weakens the nail. 
The accompanying illustration shows the well known 


Newedge Assembled Knob. 


“Wedge No. 514 split knob, together with a leather- 
head under the head of the nail. These devices are 
manufactured by the Cook Pottery Company, Tren- 
ton, N. J. 


New Models of Electric Washers. 


The Automatic Electric Washer Company, New- 
ton, lowa, has placed on the market two new models, 
9 and 10, one of which is illustrated herewith. These 
represent improvements in its line of dolly-type wooden 
tub machines. Model 9 is built for belt connection to 
a gasoline engine or other power operating a farm 
lighting plant. Model 10 is built for motor drive, 
electric power for which may be from any available 
source, including a farm lighting plant. The new 
model machines are low-priced washers with swinging 


Automatic Washer. 


New Model 


wringers, the latter swinging into four different posi- 
tions, the washing and wringing going on at the same 
time. The electric machines are equipped with Emer- 
son motors. 


Automatic Motion-Picture Machine. 


A new type of motion-picture machine for office, 
convention, and show window use has just been 
brought out by the Automatic Motion-Picture Machine 
Corporation, New York City. This machine displays 
pictures which can be readily seen even in broad day- 
light. Its operation is entirely automatic. After the 
reel is run through it is quickly rewound and then dis- 
plaved again, so that after the machine is arranged 
and started it will continue to operate indefinitely with 
no further attention. 

The outfit consists of two separate parts, the mov- 
ing-picture machine and a miniature theater in which 


306 ELECTRICAL REVIEW 


the pictures are displayed. The picture machine is 
operated by a standard Westinghouse universal motor, 
which will operate on either direct or alternating cur- 
rent. Two horizontal disks carry the film, which 
passes in one direction for projection and is reversed 
for rewinding. A 400-watt Mazda projection lamp 
furnishes the light, which is automatically extinguished 
when the machine stops and during the process of re- 
winding. All parts of the mechanism are made from 
an aluminum composition so the machine weighs only 
35 pounds. 

The moving-picture machine is placed about a foot 
away from the theater and so that the light enters an 
aperture in the base. Here it strikes a mirror set at 
an angle of 45 degrees and is reflected upwards onto a 
screen set in what would be the stage. Another 45- 
degree mirror reflects an image of the screen, making 
the picture appear to the audience to come from a 
screen on the rear wall of the theater. 

Standard non-inflammable films in lengths of from 
75 to 500 feet can be exhibited. The outfit is ap- 
proved by the National Board of Fire Underwriters. 


Western Electric Heat Regulator. 


There never was a time when so much attention 
was directed to the conservation of heat and coal. The 
acute coal situation, which called for a drastic regu- 
lation compelling shutdown of industrial and commer- 
cial plants, emphasizes the importance of considering 
any means which will conserve fuel and heat produced 
thereby. 

With many present supplies of coal, a house-heat- 
ing plant if not constantly attended will produce after 
fresh fring an excess of heat, which of course is pure 
waste, and then again the fire will go down and the 
rooms become chilly. The result is that an excessive 
amount of coal will be necessary to again restore the 
rooms to proper temperature with a likelihood that 
surplus heat will again be developed before long. 


Fig. 1—Thermostat for Western Elec- 
tric Heat Regulator. 
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Fig. 2.—Complete Heat-Regulator Outfit No. 100, Including 
Spring-Motor Box, Thermostat, Wire, Chains, Pulleys, 
Brackets, Etc. 


Aside from this wasteful method of operating the 
ordinary house boiler or furnace, the alternate excess 
heat and chill of the rooms 1s far from comfortable 
and may even become decidedly unhealthful. 

To overcome these difficulties there has been placed 
on the market a heat regulator of simple and unique 
construction. It is the result of careful development 
work and has been tried out with complete success. 
This heat regulator consists of two parts. The part 
shown in Fig. 1 is the thermostat and includes a ther- 
mometer which controls a low-voltage regulating cir-- 
cuit. In the middle portion of the device is an adjust- 
ment, by means of which the normal temperature can 
be set to the point desired. The bottom of the device 
is a clock which acts as a convenient auxiliary in the 
manner to be described below. The second part of 
the device consists of a box inclosing a motor that 
operates chains for controlling the inlet and check 
dampers of the furnace or boiler being regulated. The 
motor is controlled by the thermostat. 

The action of the regulator is as follows: Suppose 
it is set to maintain 70 degrees. A change of as little 
as one degree from this causes an electric impulse to 
be sent to the motor box near the boiler or furnace and 
the motor in this opens and closes the drafts as re- 
auired. If the temperature in the room increases the 
motor closes the inlet damper and opens the check 
damper. whereas a decrease in temperature in the 
room causes the inlet damper to be opened and the 
check damper to be closed. 

The device is made in two types. The one known 
as No. 100 is made for houses that are not wired fer 
electric light. In this case the motor in the operating 
box is a spring motor that can be wound at periodic 
intervals by means of a crank fixed at the right of 
the box. The control circuit in this case 1s supplied 
from two dry cells. In houses wired for electric light 
the No. 200 set is furnished. This includes a smail 
11C-volt motor for operating the dampers. For the 
control circuit in this case a small bell-ringing trans- 
former is supplied, which furnishes 6 volts to the 
thermostat circuit, no drv cells being required. 

From the foregoing brief description it is evident 
that this regulator is extremely simple and. it mav be 
added, that it is quite moderate in price. The equip- 
ment installed in the room is neat and the entire 
installation can be made bv any electrical contractor 
in a few hours, whether the house is wired or un- 
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wired. The clock supplied permits maintaining a 
lower temperature during the night and at a predeter- 
mined hour set on the clock the thermostat will auto- 
matically open the inlet draft, so that the furnace will 
warm up the house to a comfortable point when its 
occupants are ready to arise. 

This device is being placed on the market by the 
Western Electric Company and is being offered to 
electrical contractors at a very satisfactory basis. A 
special sales campaign has been inaugurated by the 
company, backed by very extensive advertising in na- 
tional mediums. 


New Electric Air Heaters Meet Needs Created by 
Coal Shortage. 


The long anticipated and now serious coal shortage 
has caused industrial men to use their available sup- 
plies of coal primarily for power production; looking 
at the same time for supplements for use in heating. 
The Cutler-Hammer Manufacturing Company, Mil- 
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Type H, Three-Kilowatt Air Heater Unit. Handsomely Fin- 
ished for Use in Office or Home. 


waukee, Wis., forseeing this tendency has developed 
and is now marketing a new and improved line of elec- 
tric air heaters designed to supplement the furnace or 
steam-heating system in the home, office, store, fac- 
tory or large industrial plant. 

Electric air heaters are found useful in heating 
crane cabs, outhouses, valve, pump and meter houses. 
exposed remote corners or rooms, watch or signal 
towers, for shear men and table men in steel plants. 
in theater ticket booths, as well as for scores of mis- 
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Open-Coll Type, Two-Kilowatt Heater for Use Where Powerful 
Heater with Small Base Is Desired. 


cellaneous applications and in such uses thev effect a 
distinct saving in coal. Flexible electrical conductors 
will carry heat cheaply and efficiently to the most inac- 
cessible points. 

The new C-H electric air heaters are self-con- 
tained, easily moved from one point to another. and 
possess the inherent advantages of all electrical heat- 
ing devices: heat under perfect control and absolute 
freedom from dust, ashes, soot, unpleasant odors and 
vitiation of the air. The perfect control possible 
allows efficient use of the heat; as soon as a location 
is warmed, a turn of the switch cuts off the current 
and the heater can be moved to warm another part. 


Grid-Type, Five-Klilowatt Mill Heater for Use Where Heat Is 
Desired Without Ornament or Frills. 


Users find the new electric air heaters economical 
and efficient supplements to their existing furnace 
or steam-heating systems. In central stations, large 
steel mills and other great industrial establishments 
maintaining large generating plants and delivering 
electrical energy at a cost of not in excess of one or 
two cents per kilowatt-hour, it has been found econom- 
ical and convenient to use electric heaters entirely. 

C-H heaters are made in various shapes, sizes and 
capacities and a heater to fit almost any space or con- 
dition of mounting may be selected. Several types 
are shown in the accompanying illustrations. 


Electric Knife-Cleaning, Vegetable-Paring and 
Other Kitchen-Utility Machines. 


In a restaurant, hotel, club, hospital or other large 
establishment called on to feed many persons it is- 
necessary to use efficient methods in the preparation 
of all food and in washing dishes and cleaning silver- 
ware, etc., else the number of assistants necessary for 
doing the menial work of the kitchen would become 
prohibitively large. Electrically driven machines solve 
the problem most satisfactorily, due to their cleanhi- 
ness, readiness for action, economical and quiet oper- 
ation and other lesser advantages. The accompanying 
illustrations show two new electric kitchen-utility ma- 
chines that are of timely interest because of the grow- 
ing shortage of labor and the need for efficient prep- 
aration as well as utilization of food. 

The Ernest Koeppen organization, of New York 
City, has developed a motor-operated knife-cleaning 
and silver-bufing machine. According to the motor 
supplied, it can be used on 110 or 220-volt direct-cur- 
rent or alternating-current circuits. The complete 
device consists of a pair of patented cleaning or pol- 
ishing brush disks and a fractional-horsepower motor, 
which drives the disks through gears and also has a 


Electric Knife-Cleaning and Polishing, Machine. 
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Electric Vegetable Parer and Washer. 


buffing shaft extension for the buffing of light silver- 
ware or coffee or tea pots, etc. Knife cleaning takes 
place between the brush disks in the inclosed drum on 
the left side of the motor. The cleaning or polishing 
brush disks will, it is claimed, serve several hundred 
thousand knife blades without renewal which is done 
at a low cost. The butt of the knife handle is polished 
by the special attachment at the right end of the back- 
gear shaft. 

The American Machinery Company, Philadelphia, 
Pa., has developed motor-operated machines for 
simultaneously paring and washing all hard-root vege- 
tables. These machines are extensively used by the 
United States Government in the Navy, Army and 
other institutions. They remove the outer skin of the 
vegetables and turn them out ready for cooking. The 
- machines are made in a variety of sizes suitable for 
use in restaurants, hotels, hospitals and kitchens of 
various kinds. 
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The American Machinery Company has also de- 
signed a number of motor-operated machines for other 
purposes and its carton-folding and sealing machines, 
container-sealing machines and automatic scales are 
largely used for commodity weighing where goods are 
marketed either in the package or carton form. 

Power for the various types of machines referred 
to is obtained from fractional-horsepower motors 
manufactured by the General Electric Company. 
These motors, are regular equipment for these ma- 
chines. The motors are inclosed and are moisture and 
dustproof either in direct-current or alternating-cur- 
rent types to meet the service conditions. 


New Benco Pull-Chain Socket Approved for Use 
as a Weatherproof Device. 


The Benco pull-chain socket has been in process 
of building for several years. This socket has been 
on the market for a while but, nevertheless, has re- 
mained in its experimental stage until the present 
tune. 

The pull member of this socket differentiates from 
all others in that it is vertical and direct in action. 
The chain passes down inside the socket, completely 
insulated from live parts of the device which are 
molded in an insulating composition. Recently this 
socket was subjected to the severe test given to devices 
of this kind by the Underwriters’ Laboratories, and 
approved for use in damp places on account of the 
high insulation and the good protection from moisture. 

The shell in the weatherproof form of this socket 
is made in either aluminum or copper. The asbestos 
composition base of the molded parts is non-absorp- 
tive, so that there is no possibility of the molded por- 
tions becoming conductors from the live parts to the 
pull member. The composition of the molded parts 
will withstand a considerably higher temperature than 
the socket will ever reasonably be subjected to in 
service. . 

These sockets are provided with a special lamp- 
grip feature which prevents lamps from falling. The 
device is approved for a rating of 660 watts, 250 volts, 
and the operating mechanism is of a quick-make-and- 
break type. 

The threaded portion at the base of the shell is de- 
signed to receive all of the Benjamin type S fixture 
connectors and reflectors. These Benco sockets are 
manufactured by the Benjamin Electric Manufactur- 
ing Company, 120-128 South Sangamon Street. Chi- 
cago. They should find considerable application in 
the damp rooms of industrial establishments, such as 
packing houses, breweries, dye houses, tanneries, etc. 


Views of Benco Pull-Chain Socket and of its Parts. 
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ELECTRICAL REVIEW 


New Electric Fans 


Assortment of New and Improved Types of Fan Motors 
Being Marketed by Leading Manufacturers This Year 


Century 9-inch adjustable oscil- 
jating fan. Drawn-steel motor cas- 
ing and stand. Alternating cur- 
rent only. Century Electric Com- 
pany, St. Louis, Mo. 


Eight-inch, two-speed 
Model 28 fan. Universal 
series motor. Drawn- 
steel frame with ad- 


Style B, 56-inch, direct-current ceiling fan. 


Carleton 6-inch desk and 
bracket fan. Now made 
with ball-and-socket uni- 
versal joint. Universal mo- 
tor for direct and alternat- 
ing current. The Carle- 
ton Company, Boston, 
Mass. 


Model 21, 12 and 16-inch, 
non-oscillating, alternat- 
ing-current, desk and 


justable hinge joint. Changed to smooth-surface design. Three- bracket fan. Induction 
The Robbins & Myers speed switch. <Alternating-current fan is Style motor. Drawn-steel frame. 
Company, Springfield, H. The Robbins & Myers Company, Spring- The Robbins & Myers 


Ohio. : field, Ohio. 


Type No. 164, 8-inch, non-oscillat- 
ing, desk and bracket fan with uni- 
versal motor. Net weight 7 pounds. 
Black finish throughout. Also made 
as oscillator. Tideman Electric 
Manufacturing Company, Cairo, Ill. 
(Formerly known as Menominee 
Electric Manufacturing Company. 


Company, Springfield, Ohio. 


Type No. 108, 16-inch, four- 
blade, direct-current oscillator in 
bracket position. Black japan 
finish, except lacquered brass 
blades. Also made in 12-inch 
size. Tideman Electric Manufac- 
turing Company, Cairo, Il. 
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ELECTRICAL REVIEW 


Ten-inch direct-current non-oscillating 
fan with drawn-steel frame. Zinc-plated, 
polished and lacquered blades. Other parts 


West- 


dull black. Also made in 12 and 16-inch 
sizes with lacquered brass blades. 


inghouse Electric & Manufacturing Com- Westinghouse “Whirlwind” 8-inch 


pany, East Pittsburgh, Pa. 


Manufacturing Company. 


“Breezer” 8-inch universal desk 
and bracket fan. Made for volt- 
ages from 8 to 220. Weight 6 
pounds. Folished nickel finish 
throughout. Blades and arma- 
ture specially balanced. Three 
speeds. Lindstrom, Smith Com- 
pany, Chicago, Ill. 


alternating-current desk and bracket 
fan Drawn-steel frame and plain fin- 
ish. Single speed and no switch. 
Westinghouse Electric & Manufactur- 
ing Company, East Pittsburgh, Pa. 
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Ceiling-type gyrating fan. 12-inch side 
fans adjustable from horizontal to 35 de- 
grees below. One motor geared to cen- 
tral gyrating mechanism. Also made for 
floor mounting. Westinghouse Electric & 


-< 


“Chicago No. 64 8-inch non-adjust- 
able desk fan with universal motor. 
Made for voltages from 12 to 220. Body 
and base finished black; blades and 
guard polished nickel. Lindstrom, Smith 
Company. Chicago, Hl. 
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Ten-inch alternating - current 
oscillator for desk or wall 
mounting. Oscillation adjust- 
able from 45 to 90 degrees and 
may be locked out. Drawn-steel 
frame. Zinc-plated, lacquered 
blades. Westinghouse Electric 
& Manufacturing Company. 
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Fidelity type B direct-current ceiling fan especially adapt- 
ed for 12-foot ceiling height. New oilless bearing. Switch 
at bottom. Speed 180 revolutions per minute. Also made 
for two speeds and with electrolier attached below. The 
Fidelity Electric Company, Lancaster, Pa. 


Direct-current oscillating desk 
fan made in 12 and 16-inch Sizes. 
Black enamel finish with braas 
frimmings. Also made for wall 
mounting. The Fidelity Electric 
Company, Lancaster, Pa. 
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Direct-current 9%-inch non- 
oscillating desk and bracket 
fan in wall position. Cast- 
iron frame finished in dark 
green. Lacquered brass 
blades: General Electric 
Company. 


Alternating - current 9- 
inch oscillating fan. 
Drawn-metal body and 
cast-iron pedestal fin- 
ished dark green. General 
Electric Company. 


BLECTRICAL REVIEW 


Direct-current 12-inch non- 
oscillating fan, changeable from 
desk to bracket position by 
turning one thumb screw. Cast- 
iron frame with dark-green fin- 
ish. Blades of lacquered brass. 
General Electric Company, 
Schenectady, N. Y. 


Alternating-current 16-inch 
non-oscillating fan in wall po- 
sition. Dark-green iron frame. 
Lacquered blades designed for 
more uniform air flow 
throughout blast zone. Gen- 
eral Electric Company. 


Alternating -current 
16 - inch oscillator. 
Cast-iron frame. Dark 
green finish. Lac- 
quered blades. Gener- 
al Electric Company. 


Ceiling fan with plain, smooth, dark-green enamel finish. 
mahogany finish. Made in 52 and 56-inch sizes, and direc 
types. Switch at bottom. General Electric Company, Schenectady, N 


Alternating-current 12-inch 
oscillating fan in bracket 
position. Dark-green cast- 
iron frame with handle at 
top. Brass lacauered blades. 
General Flectric Company, 
Schenectady, N. Y. 


Six-blade 12-inch oscil- 
lator for alternating current 
only. Also made in 16-inch 
size. Runs lower speed than 
four-blade fans. Iron dark- 
green frame and brass 
blades. General Electric 
Company. 


4 


except blades, which are 
t-current and alternating-current 
Y. 


Six-blade 16-inch ven- 
tilating fan. Also made 
12-inch size and with 
special bearings for ver- 
tical operation. Green 
enamel finish. General 
Electric Company. 
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Diehl 16-inch oscillator. Os- 
cilating mechanism improved 
for quiet and efficient operation. 
Also made in 9 and 12-inch 
sizes; the larger fans may be 
had with 4 or 6 blades. Diehl 
Manufacturing Company, FPliza- 
beth, N. J. 
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Nine-ineh direct-current and alter- 
nating-current desk and wall fan with 
die-cast body and _  dull-black finish. 
Also made in oscillating type. 
Electric Company, Inc., New York. 


Western 


ELECTRICAL REVIEW 


Western Electric alternating-current 56-inch ceiling fan. 
Die-cast body. Smooth and plain dull-black finish except 
blades. Also made with direct-current motor. Blades 
specially shaped for quiet operation. Western Electric 
Company, Inc, New York, N. Y. 


Diehl ceiling fan. Direct-current 
model No. 44 with 56-inch blades. 
Black enamel finish. Diehl Manufac- 
turing Company, Elizabeth, N. J. 


Western Electric “Six” A 
small, light-weight, desk and 
wall fan. Die-cast body with 
dark-green finish. Made with dif- 
ferent motors for direct current 
and alternating current. Western 
Electric Company, Inc. 


Twelve-inch alternating-current oscillating fan 
shown in wall mounting. Body is die-cast and fin- 
ished dull black. Also made in direct current and in 
non-oscillating types; also in 16-inch sizes. Western 
Electric Company, Inc., New York, N. Y 


Boker self-rotating ceiling fan. Motor 
drives mechanism for rotating or gy- 
rating the fan bodily about its stem sup- 
port, thus securing with ceiling fan ac- 
tion somewhat similar to oscillating desk 
fan. H. Boker & Company, Inc., New 
York, N. Y. 
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i “Cyclone” 8 - inch : 
i universal fan for di- z 
: rect and alternating Z 
ł current.. Adjustable Z 
i ° ror five speeds Batre E 
i Racine type No. 200 8-inch desk and cavy pase. Polished 4 
: bracket fan for direct-current and al- ra een through- p 
: ternating-current ‘circuits. Finished Fa nit amilton-Beach 3 
i in black enamel and lacquered brass. anu anne ,com- 3 
i Three speed adjustments. Racine pany, Racine, Wis. : 
g Racine type No. 400 12-inch Universal Motor Company, Chicago, : 
H desk and bracket fan with uni- m. £ 
p versal motor. Black-enamel 2 
z finish. Brass blades. Three ž 
H speeds. Racine Universal Motor E 
; Company, Chicago, Ill. Z 
: e i 
i i 
£ ž 
à i 
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Sprague direct-current ceiling fan with 56- 
inch sweep. Body finished in black enamel. 
Blades have natural wood finish. Sprague 
Electric Works of General Blectric Company, 
New York, N. Y. ` 
i ; 
i Sprague 16-inch direct-current os- 
j cillator in wall position. Motor has 
3 single field coil. Enamel finish for : 
ž motor body and guard. Lacquered 
3 ‘brass blades. Also made in 12-inch 
: size. Sprague. Electric Works of $ 
i General Electric Company, New : 
i York, N. Y. 3 
; 
3 
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Knapp 8-inch alternating-current sin- Knapp 10-inch alternating-current Knapp 8-inch battery fan. For 


gle-speed fan. Black japan finish. fan in wall position. Black enamel and use with 6-volt storage battery or 
Brass blades. Also made for direct- brass finish. Two speeds. Also made 20 series - multiple - connected dry 
current circuits. Knapp Electric & Nov- for direct current. Knapp Electric & cells. Knapp Electric & Novelty 
elty Company, New York, N. Y. Novelty Company, New York. Company. 
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Pittsburgh “Eight Three’’— 
an 8-inch, 3-speed desk and 
bracket fan with universal L 
motor. Brass finish blades York. 
ard black japan body. Ship- 
ping weight, 7 pounds. Pitts- 
burgh Electric Specialties 
Company, New York, N. Y. 


wst 


Emerson duplex-rotary ceiling fan. Gyrating type 
with two 12-inch, 6-blade fans, each of which is ad- 
justable as to angle. One motor is worm-geared 
to central member for providing the rotary move- 
ment. Adjustable pipe hanger. Steel ball bearings 
for all rotating parts. The Emerson Electric Man- 
ufacturing Company, St. uis, Mo. 7 


Pittsburgh “Six.” Sin- 
6-inch, desk 
and bracket fan. Uni- 
versal motor. 
japan and brass. Ship- 
ping weight 4% pounds. 
Pittsburgh Electric Spe- 
cialties Company, New 


Black 


Eck “Hurricane” alternating- 
current oscillator fog desk or wall 
mounting. Special “ ming” 
blades. Three speeds. Made in 12 
and 16-inch sizes. Black japan 
finish with polished brass blades. 
Eck Dynamo & Motor Company, 
Belleville, N. J. 


Emerson duplex-rotary floor-column fan. Similar 
to gyrating type of ceiling fan shown at left except 
column mounting. Also made with 16-inch, 4-blade 
fans and in direct-current and alternating-current 


types. Three-speed switch. Parker fan blades. 
Black enamel finish. Blades and switch polished 
brass. Emerson Electric Manufacturing Company. 
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Summary of Electric Fan Developments for 1918 


From the illustrations on this and the foregoing 
páges it is evident that no very radical innovations 
have been made in fan designs for 1918. Aside from 
a few models that were in process of development 
before we became invołved in the war, no new types 
are being marketed. War conditions with increased 
costs of materials an@ difficulties in obtaining necessary 
stocks of the same, combined with labor shortage in 
many manufacturing plants, have resulted in quite a 
few changes in fan construction, conservation being the 
idea back of nearly all of them. 

Among these may be mentioned the following: 


Elimination of models for which the demand is very 
light and reduction in number of sizes listed: return 
to cast-iron motor casings and pedestals in some cases 
where drawn-metal frames had been used; use of steel 
instead of brass for blades and guards; reducing some 
models to single-speed type. These changes, together 
with elimination of dispensable refinements, make the 
present fan models no less useful than formerly, rather 
the opposite because utility is given more attention than 
ornament. Details in many cases have been improved. 
A green enamel is now used in several models, where 
black was formerly almost universal. 
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Trade Activities 
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POSADA FTL RN KE e is 


Valuable Catalogs Distributed—Larger Quarters Obtained 
by Manufacturers—Central Electric Holds Sales Conference 


Ajax Electric Company, recently incorporated in Jer- 
sey City, N. J., to manufacture electric generating ma- 
chincry, has acquired property, about 99 by 100 feet, at 
Montgomery street and Baldwin avenue. It is said the 
structure will be used for manufacturing purposes. 


Driver-Harris Company, Harrison, N. J., on the night 
of January 31 suffered a loss by fire of its insulated 
wire and electrical cord departments, causing the total 
destruction of these buildings. The production of resist- 
ance materials, castings, cold rolled strip, nickel sheet and 
other products is not interfered with and business con- 
tinues as usual. 


Crocker-Wheeler Company, manufacturer of clectric 
motors and generators, alternating and direct current, with 
works and main office at Ampere, N. J., announces a 
change in its Cleveland (Ohio) office selling staff. Effec- 
tive February 1 Messrs. Howard Dingle and W. W. Clark 
were succeeded by Messrs. Ben D. Christian and D. B. 
Graze, as representatives for the company, from the Cleve- 
land office, Guardian Building. 


Electrical Engineers’ Equipment Company, Chicago, 
announces the removal of its general offices and a portion 
ot its manufacturing departments to 710-714 West Madison 
Street. This new location is directly opposite the com- 
pany’s present quarters at 711-715 West Meridian Street. 
The major portion of the factory proper, together with the 
shipping and stock departments, will remain at this latter 
address, which is connected to the Madison Street build- 
ing by means of a runway. 


George J. Roberts Company, Dayton, Ohio, is distrib- 
uting a four-page booklet, illustrating and describing Rob- 
erts “Gem” electric driven pumps. The pumps and sys- 
tems described in the bulletin are guaranteed to supply 
any city, suburban or country home with water under 
pressure for bathroom, kitchen or laundry, irrigating lawn 
or garden, watering stock, and for all general purposes. 
The source of supply may be a shallow well or cistern, 
lake or stream, and the power for operating, any kind of 
electric current. Valuable pump data and net prices are 
contained in the bulletin. 


Harvey Hubbell, Inc., Bridgeport, Conn., is sending 
out a perforated page, Bulletin 16-3, to fit its catalog, de- 
scribing Hubbell flush receptacles. This receptacle is made 
with adjustable alining plate and adjustable lugs. It is 
rated 6 amperes, 250 volts, and complies with the National 
Electrical Code standard. Several illustrations of the re- 
ceptacle are shown and its use is said to be a decided 
benefit to the electrical contractor in a great saving of 
labor in the installation of flush plug receptacles, particu- 
larly in new building work, where the great majority of 
these devices are installed. It also gives satisfaction in the 
knowledge that the work, when using these receptacles 
has been properly done from a mechanical standpoint. 


Standard Electric & Elevator Company, Inc., Balti- 
more, Md., has issued a prospectus in which a special offer 
affording an unusual and practical opportunity to investors 
is made. One hundred thousand dollars of 7 per cent 
accumulative preferred stock is offered for a limited per- 
iod, and with each share a bonus of one-quarter share of 
non-assessable common stock will be given. The actual 
profit of the company, coupled with the growing demand 
for its products and service called for the reorganization 
with the provision for greater financial resources with 
which to take advantage of present and future business. 
The prospectus contains a brief biographical sketch of 
the personnel of the company and tells about its organiza. 
tion, service, and operating plan, and the efficiency of its 
sales organization. A somewhat detailed description of its 
various departments and the service rendered by them, 
equipment, shipping facilities, prospective business, to- 
gether with other data ts given in the booklet. 


The Esterline Company, Indianapolis, Ind., announces 
the appointment of the F. R. Jennings Company, 616 Ford 
Building, Detroit, Mich., as its sales representative for 
graphic instruments for the state of Michigan. Mr. Jen- 
nings will handle the entire state of Michigan for The 
Esterline Company, with the exception of the northern 
peninsula, which is taken care of by the Milwaukee office. 


Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa., is distributing a number of pieces of 
new literature, among which is Catalog 8-E, illustrating, 
describing and diagraming its industrial heating apparatus. 
This catalog contains descriptions and illustrations of air 
heaters (these consist of the Bayonet and disc immersion 
types, steel-clad heaters and heaters for electric ovens), 
chocolate warmers, disc stoves, electrically heated ovens 
and enameling ovens, control equipment for enameling 
ovens, flanging bags, glue pots, hand-shells for hat manu- 
facture, hot plates, solder pots, instrument sterilizers, disc 
and rectangular stoves, tailors’ irons, and two pages are 
devoted to analyses of water heating and energy required 
for heating buildings. The company is also sending out a 
leaflet on automatic control equipment for railway sub- 
stations. Several illustrations and descriptions of this 
practicable control equipment are given, which is designed 
to duplicate in every way manual operation of substation 
apparatus. With its compliments the company is distrib- 
uting copies of President. Wilson’s address, delivered be- 
fore the Sixty-fifth Congress last April, entitled “A Plea 
for Defense of Human Rights and Liberty.” 


Cutler-Hammer Manufacturing Company, Milwaukee, 
Wis., has just issued Booklet T, containing eight pages, 
illustrating and describing the Thomas meter for the ac- 
curate commercial measurement of gases and air in large 
quantities, and should prove of great interest to those 
using gas in large quantities, such as steel mills, gas com- 
panies and others. The booklet gives the principle of op- 
eration, illustrates essential parts and shows typical in- 
stallations. The Thomas meter is different from all other 
forms of gas meters, capable of measuring large quantities 
of gas, in that it gives the quantities in standard units by 
which gas is bought and sold and does not require any 
corrections for temperature or pressure. Further, it shows 
a totalized result on an integrating meter and a graphic 
record of the rate of flow on a curve drawing meter. The 
Thomas meter uses electricity as a means for measuring 
the quantity of gas, and is a desirable load for the electric 
light company because, under usual operating conditions, it 
will have a high load factor and practical unit power 
factor. 


Penberthy Injector Company, Detroit, Mich., is dis- 
tributing its Catalog No. 28, which describes and illustrates 
Penberthy products. This artistic booklet is divided into 
tive sections, the first of which treats the Penberthy auto- 
matic injector, giving dimensions for installation, table of 
capacities, information about connections, repairs, price 
lists on screw and flanged connections and repairs, low 
pressure, high pressure and hot water injectors, etc.; also 
illustrates and describes auto-positive injectors and XL-96 
ejectors, hydraulic and lifting ejectors, submerged spray 
rig tank filler, automatic and non-automatic cellar drainers, 
hydraulic pump, etc. Section 2 takes up Penberthy re- 
grinding brass valves and accessories. Section 3, dealing 
with oil and grease cups, describes and illustrates the 
Sentry, Sure-Drop, Slide Top. Sancho, Screw Top, IXL, 
and Safety Improved oil cups, and the Samson, Silex, 
Saturn, Senator and Siren grease cups and hand oil pumps. 
Section 4 treats water gages, including various types of the 
Penberthy and the Safeguard. The last section, No. 5, 
takes up miscellaneous products, including noiseless water 
heaters, driftless air cocks (valve design), leakless priming 
cups, and a table of weights for Penberthy products. A 
telegraph code is conveniently given on the last page of 
the catalog. 
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Merchants Light & Heat Company, of Indianapolis, 
Ind., has been awarded a contract by the board of com- 
missioners of Marion County, Indiana, for supplying light 
and heat to tke various county buildings for 1918. The 
contract amounts to $13,440 and provides that the commis- 
sioners may have the right to terminate the heat from the 
company May 25, with an allowance of three-eighths of 
the heating charge. 


Electric Sales Corporation, 147 Henry building, Seat- 
tle. Wash., has secured the exclusive rights for the manu- 
facture and sale of the Lindberg electric moisture vapor- 
izer for eliminating trouble and “freezing” of pneumatic 
tools, such as riveting machines, pneumatic drills, etc. It 
has been estimated by one of the largest shipyards in the 
city that the installation of the Lindberg vaporizer will 
o a saving oí $32,000 a year among the riveting gangs 
alone. 


Gilpin V. C. Company, broker in electrical merchan- 
dise, formerly located at 2010 Broadway, New York City, 
has removed its offices to its warehouse at 50 Columbia 
Heights, Brooklyn, N. Y. A complete stock of products 
of the Triangle Conduit Company, and a line of conduit 
fittings and tools of the M. B. Austin Company, will be 
carried, also the Trico renewable type fuse, which has 
lately been approved by the National Board of Fire Un- 
derwriters. 


Walter A. Zelnicker Supply Company, of St. Louis, 
Mo., has established permanent offices at 627 Plymouth 
building, Minneapolis, Minn., to serve the North Central 
and Canadian trade. The offices will be in charge of Rich- 
ard K. Papin, who for ten years was manager of the equip- 
ment department of the Zelnicker company. Mr. Papin 
was formerly connected with the Davenport Locomotive 
Works at St. Louis and southwestern representative and 
is well qualified to handle inqutries on rails, locomotives, 
cars, machinery, ctc., in his district. n 


Central Electric Company, Chicago, recently held its 
sales conference, following the close of which the annual 
banquet took place, attended by 208 of the nearly 
400 employes of that company. The gathering included 
all salesmen and members of the sales and quota- 
tion departments and the older members of the concern. 
The usual customi of limiting the dinner to men only was 
departed from. and ladies of the organization were also 
invited by the management. The decision proved to be 
a happy one and the occasion was announced a complete 
success. 
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Cheatham Electric Switching Device Company, ot 
Louisville, Ky., which recently tiled articles of incorpora- 
tion, listing a capital stock of $60,000, is planning to en- 
large its business, which was established in Louisville sev- 
eral years ago. This concern manufactures electrically- 
operated switches for steam and electric lines. The incor- 
porators are J. S. Stewart, R. V. Cheatham, and J. D. 
Augustus. 


National Lamp Works of the Gencral Electric Com- 
pany, throuzh its Engineering Department, presents a bul- 
letin, entitled “Fundamentals of Illumination Design,” 
which discusses in a simple and comprehensible manner 
the broad principles which underlie illuminating engineer. 
ing practice. The bulletin is one which should prove of 
exceptional value to schools and colleges, particularly to 
those in which a course in illumination is included as a 
part of the regular course of study. Its value is not lim- 
ited to students, however, for much of the material pre- 
sented is the result of very recent investigations, and the 
data will bear the closest scrutiny of the practicing illum- 
inating engineer. This publication dealing with the funda- 
mentals and the bulletins on specific applications, such as 
Industrial Lighting, Store Lighting, etc., together with the 
bulletins on Mazda lamps, comprises an accurate, practical, 
and up-to-the-minute reference work on illumination. 


Robbins & Myers Company, Springfield, Ohio, is dis- 
tributing a circular descriptive of advertising matter which 
will be furnished to dealers of R. & M. fans. This circular 
gives a striking window display, 20x40 inches in size, of a 
cut-out design and printed in eight colors on a heavy 
board. Six electrotypes and copy for newspaper adver- 
tising are shown, three of which, as well as the four lan- 
tern slides illustrated, are of a humorous cartoon style 
giving quotations by Walt Mason, the well known and 
popular writer whose rhymes appear in daily papers all 
over the country, and tell the story of fan comfort in a 
most effective manner. Booklets 1116 and 1117 are also 
offered for distribution. Booklet 1116, entitled “The Sum- 
mer Solace,” in a very interesting way tells of the many 
advantages of fan comfort and is bound to create new 
business for distributors of this R. & M. product. Booklet 
1117 is a complete catalog of R. & M. fans, giving a de- 
tailed description of the fans-and such information as 
specds, watts, weights, etc. All of the above mentioned 
material is furnished free and merits the attention of any 


dealer desirous of increasing the sale of fans backed by 
the reliability and guarantee of the Robbins & Myers Com- 


pany. 


Banquet of Sales Division Employes of Central Electric Company. 


February 16, 1918. 
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Men in Service 


General Squier Directs Service in Signal Corps— 
Irving Folks Receives Commission—G. C. Pratt Promoted 


H. D. Lyon, sales engineer of the 
Chicago office of the Cutler-Hammer 
Manufacturing Company, Milwaukee, 
Wis., has enlisted in the aviation serv- 
ice. 

W. M. Goopricu, who for some timc 
has been Chicago correspondent of the 
Western Electric News, has enlisted in 
the Aviation Corps. He was one of five 
men selected out of a group of 36 can- 
didates. 


Rose POLYTECHNIC INSTITUTE in its 
December-January issue of Rose Tech- 
nic publishes its roll of honor, bearing 
the names, rank and addresses of. 138 
men, who are graduates, undergraduates 
or ex-students of that institution. 


GeorGeE C. Pratt, secretary of the 
Western Electric Company, has been 
promoted from lieutenant to captain. 
The advance in rank will not take Cap- 
tain Pratt away from Company A, of 
the 219th Field Signal Battalion (New 
York Radio Company) and he will re- 
main in command of that Western Elec- 
tric division, which is still located at 
Camp Sherman, Chillicothe, Ohio. 


W. H.'MIKKELSoNn, who was formerly 
connected with the general purchasing 
department of the Western Electric 
Company at New York, has been ap- 
ointed assistant head storeman at the 

ortsmouth, Va., navy yard, and has 
charge of all the supply buildings with 
the exception of three, which are used 
for supplies which are out of his line. 


LIEUTENANT Irving Forks, formerly 
of the Foreign Sales Department of the 
Western Electric Company, recently 
received a commission as second lieuten- 
ant of Infantry in the regular Army. 
Lieutenant Folks attended the first 
Plattsburg camp, beginning in May, 
1917, at the end of which he was recom- 
mended for further training at the 
second Plattsburg camp, which began 
in August, and at the termination of 
this camp received his commission as 
lieutenant. 


Paciric Gas & Evectric Company, 
with general offices at San Francisco, 
Cal., lists the names of 362 employees 
in its monthly publication who have 
been called to the colors. The enlist- 
ments from the various districts are as 
follows: San Francisco, general offices, 
42; departments, 96; supply district, 6; 
Alameda County, 54; Chico, 1; Colgate, 
6; Contra Costa, 8; Colusa, 1; De Sabla, 
5; Drum, 5; Electra, 5; Fresno, 5; 
Marin, 8; Marysville, 16; Napa, 4; Ne- 
vada, 3: Petaluma, 1; Placer, 5; Red- 
wood, 21: Sacramento, 32; San Joa- 
quim, 4; San Jose, 28; Solano, 3; Santa 
Rosa, 2; Vallejo, 1. The following 
employees have enlisted but have not 
as yet been called: Charles C. Jensen, 
Alfred L. McGuffin, Frank W. Thun- 
berg, Joseph Hefner, James M. May- 
field, William N. Lindblad, Hayward C. 
McDonald, Joseph Bearwald, Cornelius 
T. Shea, Milton J. Durand, William T. 
Martin, Walter R. Thilkie and R. G. 
Hanson. 


ROLL OF HONOR. 


The electrical industry, perhaps 
to a greater extent than any other 
industry, has answered the call 
of the Nation for Men. As this 
ts a war of engineers, naturally 
the technically trained men in the 
electrical industry have been in 
great demand and they have re- 
sponded with splendid patriotism. 
Many of the large utility and 
industrial corporations have as- 
signed men for Government serv- 
ice aside from those who have 
voluntarily entered or been called 
for service. 

THe ELectricAL Review will 
welcome mews concerning men 
who have entered the service or 
who are engaged in any patriotic 
dutics. 


MAJOR-GENERAL GEoRGE O. SQUIER, 
well known to electrical men for his 
important achievements in telephony 
and telegraphy, is at the head of the 
Signal Corps, one of the most important 
branches of the United States Army. 
In this capacity General Squier has 
charge of all of the usual telephone 


Major-General George O. Squler. 


and radio signaling services formerly 
performed by the Signal Corps as well 
as the very important aviation work, 
General Squier was born in Dryden, 
Mich., in 1865. He entered West Point 
military academy in 1883 and was grad- 
uated four years later with the rank of 
Second Lieutenant. During the Spanish- 
American War he rendered valuable 
services in the Signal Corps. In 1900 
he took the cable steamer Burnside 
from New York through the Suez 
Canal to the Philippine Islands, where 
he laid the inter-island cable, which is 
still in use. In March, 1903, he was 
made a Major. In 1907, while chief of 


staff to General Allen of the Signal 
Corps, he drew up first specifications 
for military airplanes and on Septem- 
ber 12, 1908, he made the first ascent as 
a passenger in an airplane in the fam- 
ous demonstration trials of the Wright 
Brothers. In 1912 he was sent to Eng- 
land as military attache to the American 
Embassy, and was abroad when the 
European war broke out so that he was 
a close observer of the military cam- 
paigns of the first two years of the war. 
In May, 1916, he was recalled by Presi- 
dent Wilson to reorganize the air serv- 
ice and on February 4, 1917, was made 
chief signal officer in charge of both the 
aviation and signal corps with rank of 
Brigadier-General, and on October 6, 
1917, he became Major-General. Aside 
from the very important cuties that 
General Squier has under his charge, in- 
volving the expenditure of over $700,- 
000,000 for aviation alone, he has co- 
ordinated all of the activities connected 
with the various branches of the signal 
service. General Squier is well known 
among electrical men for the famous 
paper entitled “Multiplex Telephony 
and Telegraphy by Means of Electric 
Waves Guided by Wire,” presented be- 
fore the 1911 convention of the Amer- 
ican Institute of Electrical Engineers. 
In the following year he was awarded 
the Elliott Creson gold medal of the 
Franklin Institute for this research 
work in multiplex signalling. 


SOUTHWESTERN TELEPHONE COMPANY 
now displays a service flag, which con- 
tains 467 stars representing that num- 
ber of its employees who have answered 
the call to the colors. 


Rosert M. CrutcHriecp of the indus- 
trial engineering department of the 
Westinghouse Electric & Manufactur- 
ing Company, East Pittsburgh, Pa., has 
assumed his duties as first class electri- 
cian in the United States Navy. 


COMMONWEALTH Epison COMPANY 
may well be numbered among those 
who are doing their “bit” to win the 
war in that 620 men have been taken 
from its ranks for Government service. 
The company takes great pride in this 
fact, which is indicated by the display 
of two electric signs in shop windows 
in honor of its enlisted employees. 


THe Mining & METALLURGICAL So- 
CIETY OF AMERICA in a recent issue of 
its bulletin devotes several pages to its 
roll of honor. Thirty-six members of 
the organization have been called into 
the service of the United States and 
allied armies, a number of whom are 
prominent in the nation’s war program, 
among whom is Herbert Hoover, 
United States Food Administrator. 


AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS now displays a service flag 
containing 700 stars, representing that 
number of its members enlisted in the 
Nation’s service. The society in the 
February issue of its Journal publishes 
the eighth installment of its roll of 
honor. 
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J. H. Pardee and J. P. Ripley Back From Philippines—John 
F. Gilchrist President Federal Sign System—Other Changes 


e Eowin A. Moore has severed his con- 
nections with the Union Switch & 
Signal Company, Swissvale, Pa., as 
works manager, and has assumed the 
duties of manager of the Liberty Ord- 
nance Company, Bridgeport, Conn. 


J. P. Batoun, chief of the drafting de- 
partment of the Pacific Gas & Electric 
Company, San Francisco, Cal., has left 
the company to accept a position with 
the Pacific Coast Ship Building Com- 
pany. 

Roy CRANDALL, publicity agent for the 
Buffalo General Electric Company, Buf- 
falo, N. Y., was recently appointed ad- 
vertising agent for the International 
Railway, Buffalo, a new position created 
by E. G. Connette, president of the com- 
pany. 

G. A. De Hasetu, who in former 
years was associated with the Tacoma 
Railway & Power Company, has become 
manager of the Ponce Electric Com- 
pany, Ponce, P. I., and succeeds P. M. 
Hatch, who enlisted in the Ordnance 
Department of the army. 


Georce W. Strack, Jr.. who for the 
last four years has been connected with 
the Middle West Public Utilities Com- 
pany, Chicago, Ill, as a member of the 
bureau of safety, has become associated 
with the Central Illinois Public Service 
‘Company as safety agent. 


THomMaAs A. Enson, the inventor, was 
71 years old February 11. There was 
no celebration of the event at Menlo 
Park, N. J., the Edison home, because 
the great inventor was too busy on his 
work for the United States Government 
to spend the day in idleness. 


T. R. STEINGOETAGER, who has been in 
the employ of the St. Clair Gas & Elec- 
tric Company, with headquarters at 
Belleville, IN., for many years, has been 
appointed business manager of that con- 
cern. In late years he has served the 
company as traveling auditor and has 
more recently been general auditor at 
the East St. Louis, Ill., office. 


James B. Orson has severed his con- 
nections with the Habirshaw Electric 
Cable Company, Inc., as assistant secre- 
tary and general sales manager. It is the 
intention of Mr. Olson to continue in 
the insulated wire and cable business 
and definite announcement of this will 
be made by him in the near future. In 
the meantime he will be located at Hotel 
oe Bedford avenue, Brooklyn, 


DonaLp Mcroxarn, vice-president and 
general manager of the Louisville Gas 
& Electric Company, Louisville, Ky., 
was recently elected vice-president of 
the Louisville Industrial Foundation. 
This organization, which has a million- 
dollar factory fund. was promoted by 
the Louisville Board of Trade to bring 
new industries to the city and aid in 
retaining old ones. Financial aid has 
been let to several concerns by the 
‘Organization, which has had a very suc- 
cessful vear. 


M. L. Kinpourne, branch manager of 
the Shipowners’ Radio Service, San 
Francisco, Cal, has been appointed 
division superintendent of the Seattle 
ottice of that company. 


FRANKLIN T. GRIFFITH, president of 
the Portland Railway, Light & Power 
Company, Portland, Ore., has been ap- 
pointed state director of the United 
States Public Service Reserve. 


L. H. TuHULLEN, formerly connected 
with the Hall Switch & Signal Com- 
pany, New York, has assumed the duties 
of general manager of the Grand 
Rapids Brass Company, Grand Rapids, 
Mich. 


Frep WiLMarTtH, Rockford, Ill, has 
been selected to represent the Greusel- 
Quanfot Electric Company of Milwau- 
kee, Wis., in northern IJI}linois and 
southern Wisconsin. Mr. Wilmarth has 
just completed a long service with the 
firm of FE. F. Pendergast & Company of 
Rockford. 


NELSON P. HarL has assumed his 
duties as district sales manager for Chi- 
cago territory of the Van Dorn & Dut- 
ton Company, gear specialists of Cleve- 
land, Ohio. Mr. Hall will locate his 
office at 14 Fast Jackson Blvd., and will 
look after the gear and pinion require- 
ments of electric railways and mines in 
the Chicago district. 


J. H. Parner, president of the J. G. 
White Management Corporation, New 
York City, and J. P. Riplev, engineer, 
have returned to New York from a gen- 
eral inspection tour of the Manila Elec- 
tric Railroad & Light Company, and 
other interests in the Philippine Islands 
operated by the J. G. White Manage- 
ment Corporation. 


C. B. Cooper, general superintendent 
of the Shipowners’ Radio Service, a 
subsidiary corporation of the Kilbourne 
& Clark Manufacturing Company, Seat- 
tle, Wash., manufacturer of wireless 
epparatus, has been appointed manager 
of the New York office of the Kilbourne 
& Clark company. He will retain the 
old position in connection with his new 
appointment. 


Joun F. Gitcurist has been elected 
president of the Federal Sign System 
(Electric), succeeding John H. Goehst 
who died on January 1, 1918. Mr. Gil- 
christ was one of the organizers of the 
Federal Electric Company, the predeces- 
sor of the Federal Sign System (Elec- 
tric) and served the company as treas- 
urer for a number of years. Mr. Gil- 
christ 1s also vice-president of the Com- 
monwealth Edison Company, vice-presi- 
dent of the Middle West Utilities Com- 
pany, and assistant to the president of 
the Public Service Company of North- 
ern Illinois. He was president of the 
National Flectric Association in 1911- 
1912 and was president of the Electric 
Vehicle Association of America in 1914- 
1915. Mr. Gilchrist is one of the best 
known utility men in the Central West. 


James M. Gitcurist has been elected 
secretary and treasurer of the Federal 
Sign System (Electric) to succeed John 
F., Gilchrist, who has been elected presi- 
dent of the company, following the 
death of John H. Goehst. 


Sypney L. Wricut, president of the 
New Jersey & Pennsylvania Traction 
Company, Trenton, N. J., which controls 
the Trenton, Lawrenceville & Prince- 
ton Railroad, was recently appointed 
president of the company, succeeding 
W. R. Wright. 


Mitton Rupert has been appointed 
vice-president and assistant treasurer of 
the R. D. Nuttall Company, Pittsburgh, 
Pa., manufacturers of gears, pinions 
and trolleys. Mr. Rupert will have 
charge of sales and manufacturing ac- 
tivities of the company. 


W. L. BARKER has resigned as electri- 
cal engineer of the Southern Utilities 
Company, with electric, gas and ice 
properties in Florida, to become electri- 
cal engineer of the Manila Electric Rail- 
road & Light Company, Manila, P. I, 
both of which concerns are under the 
management of the J. F. White Man- 
agement Corporation of New York 
City. Previous to his connection with 
the Southern Utilities Company, Mr. 
Barker was associated with the staff of 
the General Electric Company. 


S. M. Greer has resigned as general 
commercial superintendent of the Ches- 
apeake & Potomac Telephone Company 
to accept the vice-presidency of the 
Bankers Trust Company, New York 
City. Mr. Greer, who has been con- 
nected with Bell telephone interests for 
28 years, has made a brilliant record 
and has been steadily promoted since 
entering the field. During the last seven 
months he has devoted much of his 
time and attention to a volunteer posi- 
tion with the Red Cross at the capital 
and it is understood that his connec- 
tion with the New York banking insti- 
tution will not interfere for ne present 
with these duties. 


OBITUARY. 


Georce C. Pensoss, electrical engineer 
and manager of the New York estab- 
lishment of the United & Globe Rubber 
Manufacturing Company, died on Feb- 
ruary 4, at St. Luke’s Hospital, New 
York. 


James Cumm™incs VaL, of Morris- 
town, N. J., who prior to his retirement 
six vears ago was associated with his 
cousin, Theodore N. Vail, president of 
the American Telephone & Telegraph 
Company, died February 2, at Miami, 
Fla., aged 74 years. 

FRANK Curtiss, president of the 
Sixth Avenue Surface Railway, and one 
of New York’s oldest railroad men, 
died on February 4, at his home, 46 
West Fortieth street, New York, of 
pneumonia, after an illness of ten 
days. Mr. Curtiss was 79 years of age. 
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Recent Patents 


Selected and Summarized by Albert Scheible, Patent 
Attorney, 79 West Monroe Street, Chicago, Illinois 


Machine-Switching Telephone Sys- 
tem (1,250,579).—Instead of com- 
pelling the calling party to negotiate 
through the operator again in case 
the called party hangs up his receiver 
too early, Charles L. Goodrum, of 
Brooklyn, N. Y., provides a system 
whereby the calling party may him- 
self ring the bell at the other end of 
the line. This patent is assigned to 
the Western Electric Co 

Electric Broiler (1,251,232).—Min- 
jature andirons have been provided 
in a patent to Charles E. Hubbard, 
of New Decatur, Ala, who uses 
prongs on opposed pairs of shelves 
for holding the meat, and ‘slopes 
these shelves to drain off the spat- 
tered juice. 

Illuminated Sign (1,251,283).—In- 
stead of using a motor-operated 
flasher, George R. Pyper (of Midvale, 
Utah) operates his sign- -changing 
flasher by air-driven blades, and uses 


No. 1,251,283.—I!luminated Sign. 


an ordinary fan motor for creating 
the needed blast of air. 


Time Switch for X-Ray Machines 
(1,250,729).—With Roentgen appara- 
tus, it usually strains the tube less to 
make a series of short exposures, 
than to make a single long one of 
the same aggregate of time. But, in 
thus subdividing the time required 
for the desired exposure, the oper- 
ator 1s apt to become confused and 
either under-expose the film or over- 
strain the tube. To help him out, 
Harry F. Waite, of Whitestone Land- 
ing, Y., has designed a switch 
which enables the operator to close 
the circuit as often as he desires, but 
only for the aggregate length of time 
for which the apparatus was ad- 
justed. 

Variable-Speed Motor (1,250,719). 
—This patent, issued on an applica- 
tion filed more than five years ago, 
appears broadly to cover the idea of 
using a ring-wound armature with 
both external and internal field poles, 
and of having one set of the field 
poles reversible in polarity. Assigned 
by Wm. A. Turbayne, of Niagara 


A series of brief comments on 
some of the recently issued elec- 
trical patents which appear to be 
of particular interest to our read- 
ers, the number after each head- 


ing being that of the United 
States patent to which the sum- 
mary relates. Any correspondence 
regarding such patent matters 
should be sent direct to Mr. 
Scheible at the above address. 


Falls, N. Y., to the U. S. Light & 
Heat Corporation, of the same city. 


Semi-Automatic Telephone System 
(1,250,583).—For semi-automatic sys- 
tems, Henry J. Herink, of London, 
England (according to a patent as- 
signed to the Relay Automatic Tele- 
phone Co., of London) provides a 
system which enables the operator to 
control the trunk and operate the 
subscriber's meter, even if the sub- 
scriber has replaced his receiver. 

Aluminum Lightning-Arrester (1,- 
250,286).—Instead of, using separate 
plates or disks and connecting these 
by auxiliary, means, John Coulson 
(of Wilkensburg, Pa., in a patent as- 
signed to the Westinghouse Electric 
& Mfg. Co.) shows only two sheets 
of aluminum, each bent into a series 
of folds with the alternate folds of 
one sheet extending inside the folds 
of the other. 

Electric Hammer _  (1,250,401).— 
Low cost of manufacture, and safety 
against a loosening of the parts by 


No. 1,250,401.—Electric Hammer. 


vibration, were among the aims of 
Alex Wendelburg, according to the 
patent assigned to the Pittsburgh 
Electric Tool Co. The main portion 
of the tool can be safely immersed 
in water to cool it, so that a con- 
venient bucket of water obviates the 
need of an elaborate water-cooling 
system. 


Electrolytic Apparatus (1,250,141).— 
A simple arrangement for firmly hold- 
ing the active plates of lightning ar- 
resters, electrolytic condensers and 
rectifiers in properly spaced relation 
is shown in this patent, assigned by 
Lewis W. Chubb, of Edgewood Park, 
Pa., to the Westinghouse Electric & 
Mfg. Co. He uses horizontal plates of 
film-forming material and interposes 
spacers also composed wholly of 
film-forming material. 


Storage-Battery Cell (1,250,696).— 
Unusual means for supporting stor- 
age-battery plates and for preventing 
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No. 1,250,696.—Storage-Battery Construc-. 
tion. 


them from buckling are provided by 
Edward E. Stout, of Indianapolis. 
He perforates each plate and mounts 
them all on a spool which carries. 
contact strips for making electrical 
connections. 

Electric Primer  (1,250,465).—An 

electric heating coil placed inside the 
inlet .manifold of a carbureting ap- 
paratus forms part of the device 
designed by Charles D. Jenney (of 
Indianapolis) for starting an internal- 
combustion engine under adverse 
conditions, and for enriching the ex- 
plosive mixture at other times. The 
patent was assigned to the National 
Automobile Equipment Co., also of 
Indianapolis. 
- Condenser Switch (1,251,440).—By 
a simple system of circuits, Morton 
Sultzer, of Brooklyn, (in a patent 
assigned to the Western Electric 
Co.) obtains condenser combinations. 
advancing by unit steps, although the. 
condensers used are not of uniform- 
ly increasing capacities. For ex- 
ample, with condensers having rela- 
tive values of 1, 2, 3 and 6, his switch 
instantaneously affords the connec- 
tions in parallel by unit steps from 
zero to ten. 
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EASTERN STATES. 


NORWICH, CONN.—At a special elec- 
tion an appropriation of $200,000 for the 
installation of a 3,000 kilowatt turbine 
and two 500 horsepower boilers in the 
municipal electric light plant was au- 
thorized. 


BUFFALO, N. Y.—The City Council 
is having estimates prepared of the cost 
of securing turbines and other power 
plant equipment for installation in a 
proposed municipal electric lighting 
plant. 


BUFFALO, N. Y.—The City Council is 
planning for the installation of consid- 
erable new equipment in its power plant 
to provide for the development of 4400 
cubic second feet of water from the Ni- 
agara River. 


BROOKLYN: N. Y.—Kings County 
Electrice Light & Power Company, 360 
Pearl street, has recently made appli- 
cation to the Public Service Commission 
for permission to issue bonds for $1,000,- 
000, to provide for extensions, improve- 
ments, etc. 


BUFFALO, N. Y.—Niagara, Lockport 
& Ontario Power Company, which re- 
cently took over the Salmon River Power 
Company, has been granted approval by 
the Public Service Commission on its 
application to issue $1,300,000 two-year 
six per cent convertible gold notes for 
improvements now under way at one of 
its power plants and to meet outstand- 
ing debts. The notes are being offered 
at 97 and interest, to yield approximately 
7.65 per cent. 


LONG ISLAND CITY, N. Y.—New 
Amsterdam Gas Company, Vernon ave- 
nue, has filed plans for the construction 
of a two-story steel plant, about 45x75 
feet, to be located on Freeman avenue, 
mear Vernon avenue. The structure is 
estimated to cost about $10,000. 


LONG ISLAND CITY, N. Y.—Astoria 
Light, Heat & Power Company, Shore 
Road, has had plans prepared for the 
construction of a plant, about 45x175 
feet, on Winthrop avenue, near Barclay 
street. Estimated cost of the new works 
is $20,000. 


NEW YORK, N. Y.—Ernest & Her- 
man Levy, Fourth avenue and Nineteenth 
street, are planning for the construction 
of a power house and silk mill on Purdy 
and O'Dell streets, the entire work be- 
ing estimated to cost $75.000. Frederick 
A. Phelps, 920 Union Building, Newark, 
N. J., is the architect. 

NEW YORK, N. Y.—Andes Explora- 
tion & Smelting Corporation, 68 William 
street, has filed notice of a change in its 
corporate name to the Andes Electric 
Corporation. 


NEW YORK, N. Y.—Dorrite Insulation 
Company, manufacturer’ of insulation 
specialties, has filed notice with the Pub- 
lic Service Commission of an increase in 
its capitalization from $200,000 to $300,- 
0000 to provide for expansion. 


ONEIDA, N. Y.—Attached to all 
monthly statements of the Adirondack 


Electric Power Company, are notices is- 
sued by the Public Service Commision 
appealing to consumers to conserve elec- 
tricity and gas to all possible extent. 
Users of electricity are especially urged 
to discontinue the use of the old-fash- 
foned carbon lights, which consume a 
great amount of electricity, and to sub- 
stitute the modern globes, while gas 
consumers are asked to conserve in every 
possible way, including the substitution 
of mantle burners for the open flame 
burners. 


ROCKVILLE CENTRE, L. I.—The 
shortage of fuel is being seriously felt at 
the local municipal power plant, and it 
has become necessary to borrow a large 
amount of coal from the Knickerbocker 
Ice Company to supply the needs until 
relief is in sight. 


CAMDEN, N. J.—City officials are con- 
sidering the construction of a municipal 
electric lighting plant. 


ELIZABETH, N. J.—Elizabethtown 
Gas Company has recently issued notifi- 
cation to the Board of Works that an 
increase of $2.00 per lamp per year for 
the next three years would he effective, 
making the cost of street lighting $29,- 
000 annually. 


IRVINGTON, N. J.—The Board of 
Commissioners has approved an approp- 
riation of $15,000, as requisitioned for 
in its annual budget for 1917, to be used 
for electric street lighting purposes. 


KEYPORT, N.  J.—Jersey Central 
Traction Company is making rapid prog- 
ress in the work of improvements in its 
power house, and it is expected that it 
will be completed within the next few 
days. 


MILLBURN, N. J.—In its annual bud- 
get for 1918, the Town Committee has 
approved an appropriation of $6,750 to 
be used for electric street lighting pur- 
poses. 


NEWARK, N. J.—Butterworth-Judson 
Corporation, Avenue R, has had plans 
prepared for the construction of a one- 
story addition to its power plant, about 
55x110 feet, to cost $25,000. 


NEWARK, N. J.—Gamon Meter Com- 
pany, 286 South street, has taken out a 
building permit for the construction of 
a one-story brick power house addition 
to its plant. Contract for erection has 
been awarded to William L. Blanchard, 
Newark. 


NEWARK, N. J.—General Lead Bat- 
teries Company, 4 Lister avenue, has had 
plans prepared for the construction of 
a one-story addition, about 55x80 feet 
in size, to its plant. The company hes 
taken out a building permit for the 
structure. 


NEWARK, N. J.—Due to the shortage 
of coal, the Public Service Electric Com- 
pany was compelled to suspend all elec- 
tric service, effective February 2, until 
February 5, with the exception of certain 
concerns exempted from the Monday 
shut-down. 


TRENTON, N. J.—The city has recent- 
ly secured several new electrical devices 
to be used in connection with the thaw- 
ing out of frozen water pipes, and all 
experiments made to date have proved 
thoroughly satisfactory. At the present 
time there are more requests on file 
with the City Commission than.can be 
handled. 


TRENTON, N. J.—The city will ex- 
pend $100,000 for the installation of new 
pumping machinery and generators. Ad- 
dress J. R. Fell, city engineer. 


DERRY. PA.—Fire recently damaged 
to a considerable extent the plant of the 
Pittsburgh High Voltage Insulator Com- 
pany, manufacturer of insulator spec- 
ialties. This is one of the four plants 
in the country engaged in the manufac- 
ture of high tension insulators. 


HARRISBURG, PA.—Coal shortage at 
the plant of the Harrisburg Light & 
Power Company may cause a temporary 
shutdown with the consequent suspen- 
sion of power service to all the large 
industries in this vicinity, unless ar- 
rangements are made by the National 
Fuel Administration for relief. Eight 
cars of bituminous coal have already 
been commandeered for the plant by 
county fuel administrator Ross A. Hic- 
kok, but this is, necessarily, relief of a 
temporary nature. 


HARRISBURG, PA.—Harrisburg Rail- 
ways Company is planning for the im- 
mediate installation of three large new 
transformers in its substation, to pro- 
vide for the utilization of power from 
its York Haven plant through the plant 
of the Harrisburg Light & Power Com- 


pany to increase the power at the rail- 
ways station. It is planned to use the 
current from the substation for the oper- 
ation of the Second, Third and Fourth 
street traction lines. Frank B. Musser 
is president. 


HARRISBURG, PA.—Juniata Public 
Service Company, which recently took 
over a number of electric companies in 
the Susquehanna and Juniata Valleys, 
has filed notice with the Public Service 
Commission of a bond issue of $300,000. 


PHILADELPHIA, PA.—F*ell Telephone 
Company has recently filed plans and 
awarded contract for the proposed alter- 
ations and improvements in its telephone 
building at Eleventh and Filbert streets. 
Albert Zellfelder, Philadelphia, is the 
contractor. 


READING, PA. — Metropolitan Edi- 
son Company has filed notice with 
the Public Service Commission of the 
issuance of bonds for $51,000 to provide 
for extensions, etc. 


DOVER, DEL.—Diamond State Tele- 
phone Company has had plans prepared 
for the construction of an addition to its 
pant and alterations in section of the 
works. 


WASHINGTON, D. C.—United States 
Government, Bureau of Yards & Docks, 
has awarded a contract to the Penn Sea- 
board Steel Corporation, Franklin Build- 
ing, Philadelphia, Pa., for the installa- 
tion of a new 3000-kilowatt turbo gener- 
ator at the local navy yards, at a cost 
of $56,385. 


WASHINGTON, D. C.—The United 
States Government, Navy Department, 
is now erecting in France a large radio 
station to afford direct communication 
between Washington and American 
Army Headquarters. The station will 
be taken over by the French government 
after the close of the war. It is esti- 
mated that the station will cost $2,250,000. 


CHARLESTON, W. VA.—The State 
University is planning for the recon- 
struction of its boiler house recently 
destroyed by fire. 


WHEELING, W. VA.—Fire, on Feb- 
ruary 4, destroyed the car barns and a 
portion of the rolling stock of the Wheel- 
ing Traction Company, located on 
Wheeling Island, with a loss estimated at 
$200,000. 


JOHNSTON, S. C.—Boyd Utilities 
Plant, of which F. M. Boyd is manager, 
has purchased and will operate the elec- 
tric light and ice plant of the Carolina 
Public Service Company. 


COCHRAN, GA.—The city is planning 
to make alterations and improvements 


in its electric lighting plant to cost 
about $5,000. C. W. Davis is superin- 
tendent. 

CORNELIA, GA. — Wofford Shoals 


Light & Power Company is considering 
extensions in its transmission system to 
Lulu, Ga. The company has recently 
been awarded a contract for furnishing 
electric service for the operation of the 
street lighting system in Clarksville. 


JEFFERSONVILLE, GA.—A reso'u- 
tion providing for election upon issuance 
of $15,000 of municipal bonds for estab- 
lishing electric plant and water works 
system is being prepared by the city at- 
torney, Address W. Hopson Goodloe, 
engineer, Macon, Ga., or A. K. Smith. 
city clerk. 


POWDER SPRINGS, GA.—Application 
for the incorporation of the Domestic 
Electric Company to operate an electric 
light and power plant has been made, 
The concern is capitalized at $2500. Ad- 
dress J. D. Middlebrooks and J. A. 
Lewis. 


VALDOSTA, GA.—A. G. Langford con- 
templates establishing a hydroelectric 
plant at Willacoochee River: 
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ST. PETERSBURG, FLA.—St. Peters- 
burg Lighting Company is planning to 
increase the capacity of its electric light- 
ing plant, and will make improvements 
to cost about $40,000. 


NORTH CENTRAL STATES. 


CINCINNATI, OHIO. — Kelley Koett 
X-Ray Company will purchase trans- 
formers, coils and X-Ray manufacturing 
machinery. The company will spend 
$2,500 to $3,300 for such new equipment. 
Address J. R. Kelley, Kelley Koett 
X-Ray Company, Cincinnati, Ohio. 


CLEVELAND, OHIO.—Cleveland Rail- 
way Company has filed application with 
the Ohio public utilities for permission 
to issue $2,700,000 common stock. About 
$1,500,000 of this amount will be used 
for new cars and other equipment and 
improvements and the balance will be 


refunded to floating indebtedness. Ad- 
‘dress general manager. 
COLITMBUS, OHIO.—Columbus_ Rail- 


way, Power & Light Company will pur- 
chase new equipment, such as street 
‘cars, electric equipment, etc., to be used 
in the new power plant. These im- 
provements will be made at a cost of 
$175,000. 


DAYTON, OHIO.—Dayton Power & 
Light Company will furnish electric 
power for construction purposes at the 
Huffman Hill, Taylorsville, Germantown 
and Englewood dams. The power will 
be furnished to the Miami conservancy. 
The Dayton power plant will be in need 
of new electrical equipment, etc., to be 
used in this contract. The construction 
work will involve the expenditure of 
about $30,000. 


ALTON, ILL.—Alton Gas and Electric 
Company has filed a new set of rates 
with the Illinois Public Utilities Com- 
mission. 


EAST ST. LOUIS, ILL.—The East St. 
Louis Light & Power Company has 
filed a petition with the Illinois Public 
Utilities Commission asking for a new 
schedule of rates for lighting windows 
and electric signs. 


MATTOON, ILL.—The Illinois Publie 
Ttilities Commission has suspended until 
June 1, 1918, a proposed increase in light- 
ing and heating rates of the Central Illi- 
nois Utilities Company, affecting twenty- 
seven towns. 


AMHERST, WIS.—Amherst’ Electric 
Service Company contemplates the es- 
tablishment of an electric light plant. 


APPLETON, WIS.—A site has been 
purchased by the Patton Paper Company 
on which it is planned to erect a hydro- 
electric power plant. John McNaughton 
is president of the company. 


BLOOMER. WIS.—At a recent election 
it was voted to buy the plant of the 
Bloomer Electric Light & Power Com- 
pany. It is understood that the ap- 
praisement will be made this month. 


JANESVILLE. WIS.—Janesville Elec- 
tric Company has under consideration 


the erection of an addition to its power 
plant. 


POYNETTE, WIS.—The electric light 
plant which has been owned and oper- 


ated by Perry Speed was recently sold 
to L. M. Libby, Glenwood, Wis. Mr. 
Tuihbby will take possession of the plant 


at once. 


LANESRORO, MINN.—Plans for the 
erection of a hydroelectric plant have 
been made by the consulting engineer 
of the Power Engineering Company. 
Minneapolis. The city will build a super- 
structure for the power house and will 
receive bids on water wheel, generator 
Ana BOverNeh: Address H. T. Asks, city 
clerk. 


MARION, IOWA.—Iowa Railway & 
Light Company with its February elec- 
tric hills has sent its customers notice 
that the electric light rates for the com- 
ing month will be 10 per cent higher. It 
is stated that this step was necessary 
on account of the high cost of coal, labor 
and supplies. 


WINTERSET. IOWA. — Improvements 
will be made to the municipal electric 
light plant, including the installation of 
a 150 horsepower boiler and the erection 
of a smokestack 125 feet in height. 


KANSAS CITY, MO.—Whitewater Pow- 
er & Mining Company has been organ- 
szed with a capital of $500,000 with A. F. 


ELECTRICAL REVIEW 


DATES AHEAD. 


Illinois Electrical Contractors’ As- 
sociation. Semi-annual convention, 
Chicago, February 22-23, 1918. Secre- 
tary-Treasurer, L. B. Van Nuys, 238 
South Jefferson Avenue, Peoria, II. 


Vermont Electrical Association. 
Annual meeting February, 1918. Sec- 
retary-Treasurer, C. H. West, Rut- 
land, Vt. 


National Association of Electrical 
Inspectors. Annual convention, New 
York, March, 1918. Secretary-Treas- 
urer, William L. Smith, Concord, 
Mass. 


Wisconsin Electrical Association. 
Annual meeting, Pfister Hotel, Mil- 
waukee, March 27-28, 1918. Sec- 
retary, George Allison, 1419 First Na- 
tional Bank Building, Milwaukee, Wis. 


Tri-State Water & Light Associa- 
tion. Annual meeting. Charlotte, N. 
C., April, 1918. Secretary-Treasurer, 
W. F. Steiglitz, Columbia, S. C. 


American Association of Engineers. 
Annual meeting, May 14, 1918. Sec- 
retary-Treasurer, A. H. Krom, 29 
South La Salle Street, Chicago. 


National Electrical Credit Associa- 
tion. Annual meeting, June 1, 1918. 
Secretary, Frederic P. Vose, 1350 Mar- 
quette Building, Chicago, Ill. 


Texas State Association of Electri- 
cal Contractors. Annual meeting, Gal- 
veston, Tex., June 15, 1918. Secretary, 
H. S. Ashlay, Fort Worth, Tex. 


Southeastern Section, National Elec- 


Annual meet- 
Atlanta, Ga. 
T. W. Peters, 


tric Light Association. 
ing, June 19-20, 1918, 
Secretary-Treasurer, 
Columbus, Ga. 


Northwest Electric Light & Power 
Association; affiliated with N. E. L. A. 
Annual meeting September 11, 1918. 
Secretary, George L. Myers, Pacific 
Bee & Light Company, Portland, 

re. 


Kansas Public Service Association. 
Annual meeting, Kansas City, Kans., 
October 17-19, 1918. Secretary-Treas- 
uret, W. W. Austin, Cottonwood Falls, 

ans. 


Adams as president, and W. R. Hemp- 
hill as secretary. 


KANSAS CITY, MO.—W. C. Scarritt, 
attorney for the Interurban Central Sta- 
tion Company, has deposited the Com- 
merce Trust Company’s treasurer's check 
for $10,000 with Eugene H. Blake, city 
comptroller, as evidence of good faith 
that the new interurban station would 
be built. The company has until March 
8 to file a bond of $50,000, to be approved 
by the city comptroller, when it can 
withdraw its check. The new station 
will be built on McGee street, between 
Ninth and Tenth streets. 


ST. JOSEPH, MO.—Improvements to 
cost $31,000, providing power for an orna- 
mental lighting system are contemplated 
by the city. 


DOWNER, KANS.—United Telephone 
Company will erect a building to cost 
approximately $15,000. Address S 
Brown, general manager, Abilene. 


NESS CITY, KANS.—The installation 
of a new 100 horsepower Snow oil engine 
in the municipal electric light plant is 
under consideration. 


FALLS CITY, NEB.—A bond issue of 
$60,000 for light and water extensions 


was authorized at a recent election. Ad- 
dress city clerk. 
SHARON, N. DAK.—The village of 


Sharon has taken over the electric light 
plant. The recent election for bonding 
the village for $5000 for the purchase of 
the plant carried unanimously. 


SOUTH CENTRAL STATES. 


LEXINGTON, KY.—Central Kentucky 
Light & Power Co. has been incorporated 
with a capital stock of $12,000 by W. R. 
Katterjohn, E. L. Uncapher and Edward 
Johnson. Mr. Johnson is resident man- 
ager of the company, which has opened 
offices on East Main street. Mr. Kat- 
terjohn is of Paducah, Ky., and Mr. 
Uncapher of Cincinnati. The debt limit 
is placed at $20,000. 
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LOUISVILLE, KY.—Rural Light & 
Power Company has incorporafed with 
a capital of $6000. Incorporators: A. H. 
Thompson, R. M. Thompson, and W. R. 
Katterjohn. 


MAYFIELD, KY.—The city has author- 
ized a bond issue for $272,000 for the 
acquirement of the plant of the Mayfield 
Water & Light Company. 


WALTON, KY.—Walton Electric Light 
Company, of which E. L. Kelly is man- 
ager, has asked prices on the following 
equipment: One 25-kilowatt, 250-volt, 
220 r. p. m., direct current generator, for 
direct connection through flexible coup- 
lings. The company also plans to in- 
stall a 10,000 gallon horizontal oil stor- 
age tank in which to store fuel oil for 
operating its plant. 


WINCHESTER, KY.—Some electrical 
equipment will probably be required by 
the City of Winchester for a new munic- 
ipal water plant, plans for which are 
being drawn by Engineer E. B. Kay. 
A delegation will shortly go to Washing- 
ton to endeavor to arrange with the 
Government to obtain a permit for put- 
ting in water turbines at Lock No. 10, 
on the Kentucky River, to develop power 
to operate the pumps and machinery 
required in the plant. 


FRIENDSHIP, TENN.—Marvel Milling 
Company, of which Messrs. Robertson and 
Cherry are proprietors, have purchased 
the wires and other equipment of the 
Friendship Electric Light & Power Com- 
pany, also a new dynamo for the opera- 
tion of the lights which will be installed 
in the new mill on Main street. 


HAMPTON, TENN.—J. H. Edens is 
considering the immediate reconstruction 
of his electric lighting plant recently 
destroyed by fire. 


LENIOR CITY, TENN.—A 
breakdown in the power plant of the 
Lenior City Electric Plant, resulted in 
the Lenior City Water Works being 
without power, and without coal to op- 
erate the private steam plant which has 
not been in operation since central-sta- 
tion service has been used. The matter 
was taken up with the State Fuel Admin- 
istration, as the city was in danger of 
being without fire protection and coal 
was sent. 


BIRMINGHAM, ALA.—Alabama Inter- 
arban Development Company has ob- 
tained permission to build 21 miles of 
electric roads. R. Marsh, general 
counsel for the company, has been au- 
thorized to prepare papers of incorpora- 
tion with a capital of $5,000,000. Thomas 

Cannon, B. M. Alen, G. R. Marsh 
and others are directors. 


CANON, MISS.—The city has the 
installation of a surface condenser for 
a 200 horsepower engine and spray 
equipment for cooling in the municipal 
electric light plant under consideration. 


PASCAGOULA, MISS. — Pascagoula 
Street Railway & Power Company con- 
templates the building of a two-mile ex- 
tension of electric railway. Address R. 
A. Bowers, general manager. 


OSCEOLA, ARK.—The city is planning 
to increase the capacity of its electric 
lighting plant by the installation of a 
200-kilowatt generating unit. 


BRISTOW, OKLA.—The city is plan- 
ning to issue bonds for $36,000 for the 
a anirement of the local electric lighting 
plant. 


CHANDLER, OKLA.—Washita Electric 
Power Company is planning for the con- 
struction of a brick and concrete power 
house, about 50x75 feet in size, and .will 
make improvements and extensions in 
its distribution system. 


OKLAHOMA CITY, OKLA.—A fire of 
unknown origin damaged the wholesale 
house of the Nunn Electric Company re- 
cently causing a loss estimated at about 


severe 


$50.000. The loss was fully covered by 
insurance, 
AMARILLO, TEX.—City Commission 


is considering a bond issue for $200,000 
for the construction of a new electric 
lighting plant. 


DEL RIO, TEX.—Chas. A. Lindsey of 
Wichita, Kans., and associates are pro- 
moting the construction of a series of 
dams across Devil's River to provide 
water storage for irrigating large areas 
of land. It is also contemplated to in- 
stall one or more hydroelectric plants in 
connection with the irrigation project. 
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EAGLE PASS, TEX.—J. R. Sanford 
and associates will install two centrifugal 
pumps, each of 75 horsepower driven by 
electric motors for the purpose of pump- 
ing water for irrigating 2000 acres of 
land situated about seven miles south 
of Eagle Pass. 


JEFFERSON, TEX.—Improvements in 
the electric lighting system are contem- 
plated by the city. 


SAN ANGELO, TEX.—San Angelo 
Water, Light & Power Company is con- 
structing a concrete dam near Ben Fick- 
lin on the South Concho River at a cost 
of approximately $12,500. The dam will 
provide a water supply sufHcient to meet 
the demands of a city two or three times 
the size of San Angelo. 


WESTERN STATES. 


PHOENIX, ARIZ.—James B. Girard, 
former city engineer of Phoenix, and 
associates will construct a large hydro- 
electric plant in the Grand Canyon at 
the foot of Diamond Canyon in Mojave 
county. Preliminary work on this proj- 
ect has been in progress for some time. 
It is proposed that the electric energy 
which the plant will generate will be 
transmitted to mining districts and 
towns in a wide scope of country. 


BOVILL, IDA.—Bonds amounting to 
$5500 have been voted for the installa- 
tion of a municipal electric lighting plant. 


PETERSBURG, ALASKA.—Council de- 
cided to investigate the feasibility of in- 
stalling a turbine at or near the present 
waterworks dam with a view to furnish- 
ing power or a portion of the power for 
operation of the electric plant. 


CLE ELUM, WASH.—Council has 
passed an ordinance granting South Cle 
Elum a franchise to construct, operate 
and maintain along, under and = across 
certain streets in Cle Elum, wires, pipe 
or other forms of conduit for the pur- 
pose of conducting electricity, air, gas, 
water or other form of medium of com- 
municating heat, light and power. Fran- 
chise is also granted for erecting wires 
for the transmission of telephone or 
telegraph service. 


LA GRANDE, WASH.—Plans have 
been made by the American Nitrogen 
Products Company for the installation of 
three electric ovens to provide for in- 
creased capacity. 


MORTON, WASH.—Robert Bailey has 
purchased the Morton Telephone Com- 
pany. He will make repairs at once and 
will practically rebuild the system in the 
spring. 

SEATTLE, WASH.—It has been de- 
cided to enlarge the scope of the bids 
received for extension of the city’s power 
facilities. Council had previously passed 
an ordinance calling for bids for develop- 
ment of the lower Skagit river project. 
City Engineer Dimock reports that he 
investigated the offer of the Skykomish 
Power Company to sell the city a site 
on the South Fork of the Stilaguamish 
river; that it was feasible to develop 
from 30,000 to 40,000 horse power on this 
site and that if the Skagit river power 
site should not be acquired, the Stilla- 
guamish project is worthy of a thorough 
investigation. An ordinance has been 
presented in the council to enable all 
owners of power sites, or all contractors, 
whe desire to construct power plants, no 
matter where located to submit bids. 


SEATTLE, WASH.—Superintendent of 
Lighting J. D. Ross, in a communication 
to the Board of Public Works has indi- 
cated his intention of making radical 
changes in the method of generating 
electric energy involving the construction 
of new improvements. In a letter to the 
Board of Public Works he states that 
in case the war continues, it appears to 
be only a matter of time when fuel oil 
will not be available for power purposes 
where other fuel may be substituted. 
He states that several alternatives pre- 
sent themselves, including the proposi- 
tion to buy powdered coal; to buy 
screenings from. local coal dealers and 
city pulverize; to buy screenings from 
British Columbia and city pulverize or 
to buy mill refuse. Estimate of cost of 
extra equipment for burning mill refuse 
are: Eight barges at $6000 each; receiv- 
ing dock, $20,000; conveying machinery; 
storage bins, chutes, etc., in building, 
$10,000; remodeling eight furnaces, $25,- 
000: incidentals, $12,000. The estimated 
cost of equipment for burning powdered 
coal is $200,000. He recommends the 
calling of bids to determine the price of 
these substitute fuels in large amounts 
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for the year us follows: mill refuse, f. 
o. b. mill; mill refuse, f. o. scow at 
steam plant; screenings f. o. b. steam 
plant; screenings f. o. b. mine. 


SEATTLE. WASH. — Puget Sound 
Traction, Light & Power Company has 
permit to erect a $75,000 coal burning 
plant at 1315 Western avenue. 


SEATTLE. WASH.—Superintendent of 
Lighting J. D. Ross of Seattle, has made 
formal apphecation in the name of the 
city for a preaiminary report from the 
Department of Agriculture for the de- 
velopment of a power project at Rubey 
Creek Canyon on the Skegit Liver, to- 
gether with all the storage not contem- 
plated in a previous Dinblo Canyon filing. 
Hie has also submitted to the State of 
Washington the letter of priority from 
Secretary D. F. Houston giving the city 
the right to occupy federal lands for a 
25,000 kilowatt plant and also tiled with 
the state an application for a permit to 
store and use the entire waters of Skagit 
river at a point at the mouth of Rubey 
Creek. The Skagit Power Company had 
a permit from the state for all water 
rights on the Skagit river and the appli- 
cation made by Ross anticipates a simi- 
lar revocation to that made by the De- 
partment of Agriculture. 


TACOMA, WASH.—Northwest Electric 
Company, 760 Commerce street, has com- 
pleted the wiring of about 15800 buildings 
for the Government at Camp Lewis, 
near Tacoma, and is working on the Y. 
M. C. A. building there, also the Cas- 
sidv & McKee building and theatre 
building on the grounds of this camp. 


HOOD RIVER, ORE.—Floods caused 
heavy damage to the plant of the Pacific 
Power & Light Company. 


PROPOSALS 


ELECTRIC OIL ENGINE, GENER- 
ATOR, ETC.—Bids for the installation 
of a 75-horsepower and a 35-horsepower 
internal combustion special electric oil 
engine, together with air compressor 
and tanks, piping, water cooling appa- 
ratus, a 50-kilovolt alternating current 
generator and a 30-kilovolt alternating 
current generator, will be received until 
1 p. m., February 26, by A. EB. Helund, 
man of the Village Board, of Dalton, 
veb. 


ENGINES AND DYNAMOS.—Bids for 
one 25-horsepower gasoline engine, one 
16-horsepower oil gasoline engine, one 
15-kilowatt direct current dynamo for 
the electric lighting plant will be re- 
ceived until noon, February 21, by J. S. 
Kallemeyer, village clerk of Firth, Neb. 


TRAVELING CRANES.—The Bureau 
of Yards and Docks, Navy Department. 
Washington, D. C., will receive bids until 
February 25 for furnishing traveling 
cranes for navy yard at a cost of 
$600,000. 


CAPSTANS.—Bids will be received un- 
til 11 a. m., February 18, by the Bureau 
of Yards and Docks, Navy Department, 
Washineton, D. C., for furnishing and 
installing ten electrically-driven cap- 
stans at the vards at Norfolk, Va., and 
Philadelphia, Pa. 


EQUIPMENT FOR POWER PLANT.— 
Bids for the installation of mechanical 
equipment in power plant at Philadel- 
phia, Pa., will be received until Febru- 
ary 18 by the Bureau of Yards and 
Docks, Navy Department, Washington, 
D. C. The new equipment will involve 
the expenditure of $110,000. 


POWER PLANT EQUIPMENT.— 
Bureau of Yards and Docks, Navy De- 
partment, Washington, D. C., will re- 
ceive bids until February 18, for the 
installation of mechanical equipment in 
the power plant at Norfolk, Va., at an 
estimated cost of $110,000. 


SUBMARINE CABLE.—RBids~ will be 
received by the city of Chicago on Feb- 
ruary 18 at Room 406 City Hall for fur- 
nishing and delivering at the city dock, 
located at 653 West Chicago avenue, 
10,550 feet of submarine cable in ac- 
cordance with specifications on file in 
the office of the Department of Public 
Works. Address Frank I. Bennett, Com- 
missioner of Public Works. 


DIRECT CURRENT GENERATOR.— 
Bids for the installation of one 25 horse- 
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power and 15-horsepower oil kerosene 
engine and one 15-kilowatt direct cur- 
rent generator in the electric light plant 
will be received until noon, February 
21 at Firth, Neb. Address J. S. Kalle- 
meyer, village clerk. 


HYDROELECTRIC PLANT.—Bids wil 
be received at Seattle, Wash., until 
March 1 for the construction of a hydro- 
electric plant to cost $5,000,000. 


INCORPORATIONS 


NEW CASTLE, PA.—Connoquenessing 
Lawrence Light & Power Company has 
incorporated with a capital stock of $10,- 
000. Incorporator, E. G. Dunlap. 


NORRISTOWN, PA. — Montgomery 
Transit & Light Company has filed ar- 
ticles of incorporation under the laws of 
the State of Delaware to build and op- 
erate electric railways and lighting 
plants. The company’s capitalization is 
$1.000,000 and it is understood that it 
will take over the Montgomery Transit 
Company, which operates a railway from 
Norristown to Harleysville. 


HAMILTON, ONT., CANADA.—Bos- 
ton Insulated Wire & Cable Company. 
Capital, $200,000. The company will man- 
ufacture cables, wire, etc. Incorporators: 
Benjamin T. Burley, of Worcester, Mass.; 


Harry B. Burley, of Brookline, Mass.; 
Grant W. Arnold, of Hamilton, and 
others. 


NEW YORK, N. Y.—Uneedus Mercan- 
tile Corporation has been incorporated 
with a capital of $30,000, to manufacture 
telephone and acoustic apparatus. The 
incorporators are I. . A. Konigsberg, 
H. J. Lucke and S. M. Bender, 2 Rector 
street, New York City. 


INDIANAPOLIS, IND.—Guide & Sig- 
nal Light Company has incorporated with 
a capital of $100,000 and will manufac- 
ture electrical devices. Richard McClel- 
lan, L. Greenburg and Robert Eaglesfield 
are the incorporators. 5 


HOUSTON, TEX. — Hannah Conveyor 
Company has incorporated with a capi- 
tal of $5.000 and will manufacture con- 
veyors and trolley systems. The incor- 
porators are Edward Hanak, J. G. Belton 
and Robert Kornbeck. 


WORCESTER, MASS.—Stenman Elec- 
tric Valve Grinding Company has incor- 
porated with a capital of $50,000. B. F 
Stenman is president of the company, 
and Albert . Larson, treasurer. 


DAYTON, OHIO.—Cuthbert Company 
has organized with a capital of $200,000. 
The organizers are Charles S. Hall, of 
the Hall Electric Company. Dayton, and 
others. The company will manufacture 
electrical devices. 


MILWAUKEE. WIS.—Electric Weld- 
ing & Manufacturing Company. Capital, 
$10,000. Incorporators: Oscar Greulich, 


George F. Leuhring and Joseph Stika. 
STANLEY, WIS.—Junction Telephone 


Company. Capital, $11,000. Incorpora- 
tors: F. J. Brzostowicz, Lawrence Pan- 
icki, Joseph Markowski, Stanislaus Cu- 


towski and O. H. Larson. 


CHICAGO, ILL.—Battery Service Com- 
pany. Capital, $12,000.  Incorporators. 
Ward Sperry, F. J. Freitag and Frederick 
S. Armstrong. 


AKRON, OHIO.—Akron Electric Reg- 
ulator Company. Capital, $100,000. n 
corporators: Wiliam Stephens, H. 
Raymond, William F. Pfeiffer, C. W. 
McLaughlin, W. Franklin Clark and Jobn 
W. Thomas. 


CONGO, OHIO.—Racoon Telephone 
Company. Capital, $300. Incorporators: 
J. J. Taylor, George Wyatt and D 
Reams. 


BUFFALO, N. Y.—Evanwood Battery 
Corporation has filed incorporation paper 
and will manufacture chemical electric 
batteries. The concern, which is capi 
talized at $500,000, has as its directors 
Richard H. Templeton, H. J. Wood an 
H. E. Evans. 


DOVER, DEL.—R. G. Mullens Manu- 
facturing Company has incorporat 
with a capital of $10,000 to manufacture 
engines, motors, ete. Incorporators: 
G. Mullens, John Massman and S. Jan- 
vier, New /York. 
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Financial News 
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Banking Power of the United States. 


The power of the United States as a 
banking institution is strikingly pre- 
sented in the annual report of Comp- 
troller Williams in his annual report to 
Congress. In the estimates given by Mr. 
Wiliams the banking power of the Unit- 
ed States is placed at the remarkable 
total of $37,529,000,000, which represents 
an increase of over $14,300,000 since the 
beginning of the present administration. 
The ccuntry’s banking power has in- 
creased seven-fold since 1890—a period of 
& littl over a quarter of a century—and 
it is nearly two and one-half times as 
great as the banking power of the world, 
as estimated by Alulhall, in the year men- 
tioned, namely, $15,558,000,000. The re- 
sources of the national banks as given 
by the comptroller, viz., $18,553,197,000, 
are greater by over $2,000,900,000 than 
ever befcre. They exceed the combined 
resources of all state banks doing a com- 
mercial business and of private banks 
and companies by about the same 
amount, and they have increased over 
$7,000 000,000 under three years of the 
Federal Reserve system. The comptroller 
notes, as indicative of the financial po- 
sition of the country, that in the past 
three calendar years the aggregate bal- 
ance of trade in our favor has exceeded 
eight bilions of dollars; that we have 
imported about a billion dollars in goid; 
that we have practically paid off the five 
billions which we owed at the outbreak 
of the war in the shape of American se- 
curities. and that we have loaned over 
two billions in varicus foreign countries, 
exclusive of the large advances made by 
the government to the Allies. 


First Mortgage Bonds Offered. 


The West Virginia Water & Electric 
Company, Charleston, W. Va., is offering 
$1,250,000 first mortgage five year 6 per 
cent gold bonds. The bonds are dated 
September 1, 1917, and are due Septem- 
ber 1, 1922, with interest payable March 
1 and September 1 at the Central Trust 
Company of Illinois, Chicago. The com- 
pany is a West Virginia corporation, 
which owns and operates, free from com- 
petition, the water, electric light and 
power systems located in Charleston, W. 
Va., and the immediate adjacent subur- 
ban districts, serving a population of 
33,000. The company has an authorized 
capitalization of $4,000,000, consisting of 
$1,000,000 7 per cent cumulative pre- 
ferred stock and $3,000,000 of common 
stock. The refinancing of the company 
at this time is necessitated by demands 
of the United States Government for 
service at the large armor and projectile 
plant now in process of construction at 
Charleston. The certainty of increased 
population and the stability of a manu- 
facturing community combined with the 
cheap supply of fuel, put the West Vir- 
ginia Water & Electric Company in an 
unusually favorable position. 


Benjamin Electric Stock Issue. 


A group of Chicago banking firms is 
offering an issue of $750,000 Benjamin 
Electric Manufacturing company 8 per 
cent cumulative first preferred stock at 
99%. The Chicago company is said to be 
the largest manufacturer of industrial 
illuminating devices in the country. It 
recently absorbed the Royal Enameling 
& Manufacturing company, with a fac- 
tory at Desplaines, Ill. Besides the $750,- 
000 first preferred, there are outstanding 
$910.000 7 per cent cumulative second pre- 
ferred and $660,090 common stocks. The 
company has no bonded debt. The entire 
roceeds of the first preferred issue will 
be used to retire notes and increase 
working capital. Combined net earnings 
of the two companies for the year ended 
Dec. 31, 1917, were $397,846, against which 
there is an estimated federal tax of 
about $100,000, leaving $297,000 available 
for dividends. ‘The earnings have in- 
creased steadily since 1914, when the com- 
bined net profits were $113,794. 


Annual Report of Kings County Elec- 
tric Light & Power Company. 


The annual report of the Kings County 
Electric Light & Power Company, Erook- 
lyn, N. Y., has been issued for the year 
enung December 31, 1917, and shows that 
the company has heid its own though 
reeling Keenly the effects of a reduced 
late schedule and the existing high prices 
for labor, materials and supplies. 

A condensed statement ot earnings and 


expenses, with 1918 comparisons, fol- 
lows: 
1917. 1916. 

Total revenues ..$8,381,055.25 $8,204,808.66 
Expenses includ- 

ing taxes and re- 

serve for prop- 

erty retired . 5,511,982.25 5,014,050.03 

Gross income ..$2,869,073.00 $3,190,758.63 
Contingencies re- 

SeErVe Gawevviw as 596,704.14 569,174.65 


$2,272,368.36 $2,621,583.98 


Int. and discount.$ 802,710.78 $ 761,628.62 
Dividends, etc. . 1,425,522.10 1,293,509.86 
Surplus for year.$ 44,135.98 $ 566,445.50 
Adjustments, 

previous years. 59,463.68 *69.83 
Credit to profit 

and loss ....... $ 103,599.66 $ 566,375.67 
Stock outstanding 

Dees 31. ..... $17,156,500.00 $15,651,200.00 

*Deduction. 


The above results have been accom- 
plished through the practice of strict 
economy, together with energetic efforts 
to increase the number of consumers. 
Over 500 residences and 900 retail stores 
have been wired and added to the lines 
under the Comnpany’s Partial Payment 
Wiring Plan, and power contracts ag- 
gregatiny upwards of 58,000 horsepower 
have been signed. During the year 43,178 
contracts were signed. 

To supply the demand for power oc- 
casioned by the large increase in the 
number of customers, extensive additions 
were made in the transmission and dis- 
tribution systems. Eighty-six miles of 
feeders and mains were installed, forty- 
six miles being placed underground. Ad- 
ditional generating capacity was supplied 
by completing the installation and put- 
ting into operation a 30,000-kilowatt (40,- 
000 horsepower) turbogenerator with 
auxiliary apparatus at the Gold Street 
Station. An additional 12,500-kilowatt 
turbogenerator will be installed during 
the present year, bringing the maximum 
canacity of this station up to 100,000 
kilowatts. Plans for additions at the 
66th street generating station were com- 
pleted and are now being carried out. 

On January 9, 1917, the last half of the 
authorized issue of $5,000,000 6 per cent, 
twelve-year, convertible debenture bonds, 


dated March 1, 1913, were offered to 
stockholders, all of which were sub- 
scribed. At the close of 1917 there had 


been converted into stock $3,642,600 of 
the 1810 series of $4,000.000 6 per cent, 
twelve-year, convertible debenture bonds, 
and $3,515,900 of the 1913 series of $5,- 
000,000 of similar bords. The stockhold- 
ae the company now number over 

700. 

Two vacancies occurred in the board 
of directors through the deaths of Wil- 
liam Berri and William F. Sheehan, both 
of whom had served the company for 
nearly twenty years. These vacancies 
were filled by the election of Charles A. 
Boody and Herbert L. Bridgman. 

The company has co-operated wherever 
possible toward furthering the welfare of 
the Nation in the present crisis. Up- 
wards of two hundred of its employes are 
now enrolled in the various branches of 
the country’s service; both company and 
employes subscribed liberally for Liberty 
Bonds; war savings and thrift stamps are 
on sale at nine of the company's offices. 
which come in centact with the general 
public; and advertising and billboard 
space has been placed at the disposal of 
the Food and Fuel Administrations. 

The company, which has been loyally 


supported by an energetic corps of em- 
ployes, has made every effort to render 
thorcughly efficient service to its patrons 
and to co-operate with municipal and 
federal authorities in carrying out special 
requirements necessitated by the war. 

Through a continuance of last year’s 
practice, and in anticipating as far as 
possible, and rneeting unusual conditions 
as they may arise, the company expects 
to achieve the best obtainable results 
during 1918. 


Illinois Traction’s Financial Prob- 


lems. 


Illinois Traction System, Peoria, Iil., 
is running in the various daily papers of 
towns and cities served by its component 
utility properties some interesting pub- 
licity matter upon the general financial 
conditions under which these companies 
must operate and must render their 
service to the public. The advertising 
matter is entitled “Our Problems Are the 
People’s Problems” and illustrates how 
the same increased costs of production 
and operation which strike all lines of 
business and individual expenses as well 
weigh heavily upon these utility proper- 
ties inasmuch as they cannot increase 
their revenue without sanction from the 
Illinois Public Utilities Commission. The 
articles are well written and are exceed- 
ingly timely in view of the fact that the 
Illinois Traction System and certain 
other large public utility companies of 
Illinois consider it imperative to ask a 
general increase in the price of their 
output. 


Standard Electric Preferred Stock 
Offered. 


Standard Fiectric & Elevator Company, 
Inc., Baltimore, Md.. is making a special 
offer for a limited period, and subject to 
prior sale, $100,900 or more of 7 per 
cent accumulative preferred stock, regis- 
tered by the Union Trust Company of 
Baltimore. A bonus consisting of one- 
quarter share of non-assessable common 
stock will be given with each share. 
Complete informaticn regarding this spe- 
cial stock issue of the company together 
with other valuable data is contained in 
the prospectus, which will be furnished 
upon request. 


Indiana Power Notes Sold. 


An issue of Indiana Power & Water 
Company two and one-half-year 7 per 
cent collateral trust notes, offered re- 
cently by a svndicate of Chicago bankers, 
of which King, Hoagland & Company 
were managers, has been sold. 


Dividends. 


Central Arkansas Railway & Light 
Corporation has declared its regular 
quarterly dividend of 13% per cent on 
preferred stock, pavable March 1 to stock 
of record February 15. 


As an aid in making up income tax 
schedules, the Commonwealth Edison 
company has notified its stockholders 
that of the dividend of $2 a share paid 
February 1, 1917, $1,169 was paid out of 
the surplus earnings of January, 1917, and 
83 represented earnings in December, 
1916. <All other dividends paid in 1917 
were paid out of the earnings of that 
year. 


On the preferred stock Western Pacific 
Railroad Corporation has declared a divi- 
dend of 6 per cent, payable in install- 
ments of 1142 per cent each on February 
20, 1918, to holders of record February 
15; April 1 to holders of record March 
20: July 1 to holders of record June 20 and 
October 1 to holders of record September 
20. The dividend was declared out of a 
net profit for the fiscal year ended De- 
cember 31, 1917. 


Tampa Electric Company has declared 
a quarterly dividend of $2.50 a share, 
pavable February 15 to stock of record 
February 4. 
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Offer West Virginia Utility Bonds. 


Tison & Company and Powell, Garard 
& Company and a syndicate of bankers 
are oftering $1,250,000 West Virginia Wa- 
ter & Electric Company first mortgage 
five-year bonds, at a price to yield 1 per 
cent to the investors. 


CHICAGO & ALTON. 
Report to Interstate Commerce Com- 


mission: 
1917 191€ 
November gross ..... $ 1,716,180 $ 1,585,714 
Net after tax ........ 197.242 359,516 
Net operating income 93,650 268,061 
Kleven months’ gross 18,887,282 16,228,708 
Net after tax ...... 4,625, 726 4,448,542 
Net operating income 3,420,015 3,937,007 
EARNINGS. 
GREAT NORTHERN. 

For December — 1917. Decrease. 
Total operating rev- 

enue 23444254445 48% $ 6,884,842 $ 115,448 
Net operating reve- 

WS oo 6 ee bikie ewes es 1.946,939 1,161,584 


Operating income .. 1,165,157 1,101,112 
For year ended Dec. 31— 
Total operating rev- 


enue 55:2 os od nck $88,534,163 *$5,382,116 
Net operating reve- 

NUE S26 neuan dec 29 290,377 = 5,346,348 
Operating income és 22,987, ado 6,179,226 

*Increase. 


WESTERN PACIFIC, 
For December and the year 1917— 
Year ended 
Dec. Dec. 31. 
Gross operating revenue.$878,537 $9,593,483 


Operating income ...... 218,002 3,215,935 
Net iInccine co.cc cesceees 22,410 S5 Tiu 
SUrPIUS erreneren oeng 309,412 3,301,715 
INTERNATIONAL GREAT NORTHERN. 

For December— 1917. Increase. 
Gross operating rev- 

enuo ©) hired Sa eis Ses $ 1,260,865 $ 206,853 
Operating income .. 43,454 155,573 


For year ended Dec. 31— 
Gross operating rev- 

enue ) yang ee wees $12,588,225 $1,821,279 
Operating income .. 3,577,367 1,017,927 


COLORADO POWER COMPANY. 

Power contracts ot the Colorado Power 
Company for the year 1917 aggregated 
10,497 horsepower at an estimated rev- 
enue Of $350,912. Net gain in new busi- 
ness for the year was 7,024 horsepower 
or $242,235. On December 31 new busi- 
ness under contract but not yet con- 
structed totaled 4,130 horsepower at an 
estimated annual revenue of $152,400. It 
is expected that this business will be in 
operation and productive of revenue by 
the end of September, 1918. 


WEST PENN POWER COMPANY. 

Grogs earnings, including miscellaneous 
income, for twelve months ending No- 
vember 30, totaled $3,899,859; net earn- 
ings, $1,332, 500. Annual interest on the 
entire funded debt now outstanding in 
the hands of the public, including the 
2-year 7 per cent collateral gold notes, 
requires $650,000. 


PACIFIC GAS OC ea ies COM- 
2AN 

For the twelve months to Decemher 31: 
Gross, $19,813,381, increase $1,197,883: net, 
after taxes, etc., $6,958, 690, decrease $547, - 
925; total income, $7, 467, 037, decrease 
$849, 464; surplus, after charges, $3,181,- 
0x0, decrease $117,302: balance, after pre- 
ferred dividends, $1,696,738, decrease $1,- 

87. 


SOUTH CAROLINA LIGHT, POWER & 
RAILWAY. 

South Carolina Light, Power & Rail- 
way Company’s report for December 
shows gross earnings of $67.915, the 
largest of any one month in the com- 
pany’s history. This represents an in- 
crease of 36 per cent over December, 
1916. Net earnings for the month were 
$38,800, an increase of 52 per cent; sur- 
plus after all charges is $16,400, an in- 
crease of 121 per cent. Increases are 
ascribed largely to economy of water 
power on which the company benefit. 


BLACKSTONE VALLEY GAS & ELEC- 
TRIC COMPANY. 


1917. 1916. 
December gross ......$ 188.557 $ 160,779 
Net a sens Wn ew oe Seis 48,224 69,658 


Surplus after charges. 22,200 34,560 
Twelve months’ gross. 1,991,844 1,741,928 
IROL. E E E 641.669 762,578 
Surplus after charges. 337,503 460,719 
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AMERICAN LIGHT & TRACTION COM PANY. 


Income stutement of the American Light & Traction Company for twelve months 
ended December 31, 1917, Compared as tolows: 


1917. 1916. 1915. 1914. 
Gross earnings 2.2.6... cence eens $ 5,392,615 $ 5,859,938 $ 5,175,387 $ 4,452,380 
Expenses - Jo oetay soa dee Has wae 369,234 211,911 156,623 157,293 
Net earnings .............0086 *$ 5,023,381 $ 5,648,027 $ 5,021,764 $ 4,275,087 
Preterred dividends ...........0. 554,172 $54,162 $54,172 554,17? 
Common dividends ............66 1,956,967 1,501,797 1,632,045 1,478,530 
Sürplüs Aa¢clevwel tse, Stebel eed $ 2,182,242 | $ 2,992,058 $ 2,034,947 $ 1,942,035 
Previous surplus ............066 12.051,599 10,561,339 9,959,037 9,495,552 
Total surplus ..s.sssssussessses $14,233,841 $13,853,397 $12,493,984 $11,437,917 
Common stock dividends ........ 1,986,967 1,801,197 1,632,645 1,475,350 
P. & L. SUPPIUS esata eociees ces $12,246,874 $12,051,600 $10,861,339 $ 9,959.037 


*After dividends on the preferred stock, the balance available for the $20,588,900 
con:mcn stock was equal to $20.25 a share, against $25.66 a share for $18,681,200 com- 
mon stock in 1916. 

The condensed balance sheet of the Americaa Light & Traction Company, as of 
December 31, 1417, compares as follows: 


ASSETS. 
1917. 1915. 1915. 1914. 

Investment account ..........00. $34,384,752 $33,946,415 $32,671,440 $24,560,356 
Temporary investment .......... 5,838,856 1,522,649 1,946,984 1,046.616 
Nub co. CATNINES os 6655 eases 5,637,880 6,328,790 6,487,704 9,621,000 
Bills receivable ............0000- 1,723,933 2,470,007 1,113,040 2.093, 358 
Accounts receivable ..........06. 180,510 125,696 $3,306 68,466 
Stovk contracts ......cccccreccee 16,100 19.250 28,000 59,050 
Interest and dividends received.. 57,135 16,180 22,060 13,891 
Miscellaneous iore nesnese bane bee n 7,?19 S E E 
CISH Baten a a be E Dana EAS „. 1,564,395 2,705,265 1,660,524 1,791,093 

Total sce oe imre aad a Nin $49,403,560 $17,142.671 $44,013,148 $41 454,339 

LIABILITIES. . 

Preferred stock wo... . cece ee eee $14,226,200 $14,236,200 $14,236,200 $14,236,200 
Common stuck ........0.e eee ces 20,588,900 18,681,200 16,928,900 15,329,009 
Warrants. escesti pagans akene SS 84,372 52,797 47,108 54, "369 
Bills payable 2... cc ee ee 90,000  sesddaweet e Bie EIAs 
Contract department ........... 6,368 4,924 4,212 13,704 
Miscellaneous ~ cgsce ccc ee ale ee oem 7,709 28,572 EEST 535 
Taxes, etC. a os oS ee Ses 116,539 57,159 49,060 41,055 
Accounts payable e SNR HE a N ae 12,184 66,403 65,126 $3,425 
Dividends accrued ..........2008 1,171,807 1,076,422 988,807 909,512 
Reseryé «saied 60h his tb. ek as Sa 42,607 887,396 834.397 SOT 591 
SUPDNIS®: 4 cuissuceos r paraa a eoD 12,246,873 12,051,598 10,861,339 9,959,033 

TOAL lorea ot ed n a owe are $49,403,560 $47,142,671 $44,013,148 $41,454,330 


WEEKLY COMPARISONS OF CLOSiING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 
Div. rate. Bid. Rid. 


Publie Utilities— Per cent. Feb. 5. Feb. 12. 
Adirondack Electric Power of Glens Falls, common............ 6 15 141 
Adirondack Electrice Power of Glens Falls, preferred........... 6 70 Tle 
American Gas & Electric of New York, common........... 10+extra S7 Ss 
American Gas & Electric of New York, preterred.........0..00. 6 391g 40k, 
American Light & Traction of New York, common..... ae eee. Ta 210 215 
American Light & Traction of New York, preferred........ zos 6 92 94 
American Power & Light of New York, common........... ar 4 45 3 
American Power & Light of New York, preferred............. 6 69 (21% 
American Publie Utilities of Grand Rapids, common............ 20 20 
American Public Utilities of Grand Rapids, preferred........... 6 nd 54 
American Telephone & Telegraph of New York ..........0. 20. se 108 HB 
American Water Works & Klec. of New York, common........ = 3% 4% 
American Water Works & Elec. of New York, particip..... 7 9 9 
American Water Works & Elec. of New York, first preferred . as 60 60 
Appalachian Power of Bluefield, COMMON ...... ccc ceeeeeccees cee ae 214 21i 
Appalachian Power of Bluefield, prererTredi esise i 4285 68S 0 C42 wee 7 20 20 
Cities Service of New York, COMMON......... cc cece cece cececee +extra 211 209 
Cities Service of New York, preferred....,....ccecsccccecucces os : 6 74 74 
Commonwealth Edison of Chicago ..... ccc ccc ce cw eee reece ae 8 108 107 
Comm. Power, Railway & Light of Jackson, common......... TEN 20) 20 
Comm. Power, Railway & Light of Jackson, preferred......... 6 48 59 
Federal Light & Traction of New York, COMMON.......eeee eee is 5 ed 
Federal Light & Traction of New York, preferred........00+. ese ae 28 ix 
Illinois Northern Utilities of Dixon ................ ere re 6 T Da 
Middle West Utilities of Chicago, common..... ee ery reer 2+extra ae 25 
Middle West Utilities of Chicago, preferred.........eceeees iy areas 6 60 60 
Northern States Power of Chicago, COMMON... ..cceseeeees .. ex.div.7 60 61 
Northern States Power of Chicago, preferred...... eee ee ex.div.7 RT 87 
Pacific Gas & Electric of San Francisco, common,.......... se. “ee 3314 33 le 
Pacific Gas & Electric of San Francisco, preferred.......... wee 6 81 S1 
Public Service of Northern Illinois, Chicago, common.......... 7 7416 Te 
Public Service of Northern Wiinois, Chicago, preferred......... 6 86 Sg 
Republic Railway & Light of Youngstown, common......... Kes 4 23 28, 
Republie Railway & Light of Youngstown, preferred........... 6 56 56 
Standard Gas & Electric of Chicago, common........eeeeees etau hes 5L 6 
Standard Gas & Electric of Chicago, preferred...........---.08 6 22 23 
Tennessee Railway, Light & Power of Chattanooga, common. ... À 21 2l 
Tennessee Railway, Light & Power of Chattanooga, preferred... 6 10 19 
United Light & Railways of Grand Rapids, common............ 4 27 27 
United Light & Railways of Grand Rapids, preferred..........-. 6 61 Alie 
Western Power of San Francisco, COmMmMoOn......s.sssesccesoses see 11 11 
Western Power of San Francisco, preferred.......sssssessesesse 6 45 46 
Western Union Telegraph of New York ...esssesesecosesose ss. extra 91 Hts 

Industricals— 

Flectrie Storage of Fhiladelphia, common .......ccccreeccene awi 4 48 49 
General Electric of Schenectady .. 2... cc cc ccc ccc cee ccc eeee ua 8 13714 P3716 
National Carbon of Cleveland, COMMON........c.cceeecences Sus 8 56% 5AL 
National Carbon of Cleveland, preferred... ... 6. ee eee eee seo E 130% O 180A 
Westinghouse Electric & Mfg. of Pittsburgh, common....... +extra 41 tihs 
Westinghouse Electric & Mfg. of Pittsburgh, preferred...... wad 7 60 60 

*Last sale. 
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The First Turbogenerator in Walnut Station. 


Generator. 


CHICAGO, SATURDAY, FEBRUARY 23, 1918. 


Rating 18,750 Klilovoit-Amperes. 
Large Valve in Foreground Controls Discharge From Condenser. 
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Direct-Connected Exciter at Right End of 


Walnut Station of Columbus Railway, 
Power & Light Company 


Description of the New Steam-Electric Generating 
Station Located Ten Miles from Columbus, Ohio 


HE Columbus Railway, Power & Light Com- 
l pany, as its name might indicate, operates the 
street cars and supplies light and power for the 
city of Columbus, Ohio, and its surrounding suburbs 
and nearby villages. The company has quite a num- 
ber of old power stations, some of which are becom- 
ing inoperative due to one reason or another. It still 
owns the site and buildings that were used for the 
first commercial generating station built in Columbus, 
and the first Edison station started nearly thirty years 
ago is still in operating condition and used consider- 
ably at times. For a number of years the company 
has had plans under consideration for new power- 
plant equipment, and in the last two years this prob- 
lem became extremely urgent due to the large increase 
in the industrial load and also due to the necessity 
of securing more economical operation. 

The growth of the company has been very rapid 
during the last few years, due to the fact that the 
city has had a very healthy growth along industrial 
lines. From a small beginning when electricity was 
used principally for the operation of street cars and 


for lighting purposes, electrical energy is now in 
demand for the most varied purposes and is necessary 
for practically all manufacturing plants. 

The company furnishes power for the operation 
of a number of the steam railroad repair shops, for 
the operation of interurban cars within the city limits 
and to some extent to the interurbans outside of the 
city; in addition to this the company also furnishes 
light and power to all the villages within a radius of 
approximately fifteen miles from the center of the 
city, and the demand is such that the territory served 
could be greatly increased if the power were avail- 
able. The company at the present time is also supply- 
ing considerable power to Camp Sherman, the 
National Army camp at Chillicothe. also to the cities 
of Chillicothe and Circleville located about fifty miies 
south of Columbus. 

As is well known to electrical men, large central 
stations are necessary and highly beneficial to our 
large cities. In many cases it is being found desirable 
to locate the principal generating station outside of 
the city limits. Completion ofythe plant; to be 
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described makes the first time that the city of Colum- 
bus has been served with electrical energy from an 
outside source. It would seem reasonable that at no 
distant day that city, as well as the majority of other 
cities, would receive practically all of its power from 
central stations located outside of the corporation lim- 
its, the exact location of the ‘generating plants being 
determined by the natural resources of the country 
rather than by the thickness of population in any one 
place. This revolution in central-station practice has 
been brought about by the perfection of transmission 
equipment. 


SITE AND GENERAL LAYOUT OF PLANT. 


Due to the scarcity and quality of water for con- 
densing purposes, and also to the lack of space for 
coal storage, it was considered desirable to find a site 
for a new power station outside of the city. The 
site chosen is ten miles southeast of the center at a 
point where the Hocking Valley Railway crosses Big 
Walnut Creek. This site consists of 25 acres of 
rolling ground on the southeast bank of the creek, 
with the railroad running through about the center 
of the property. Big Walnut Creek is formed by 
three small streams, Walnut, Black Lick and Alum 
creeks, which come together about a mile above the 
site of this plant. TRere are approximately 500 square 
miles in the water shed of Big Walnut Creek above the 
plant site. There is a natural pool in the creek at the 
station varying in depth at low water from 15 to 
20 feet. 

The plant proper is located on the northeast half 
of the property, the low ground of this part being 
used for coal storage; the part southwest of the rail- 
road will be used for houses for the operators and 
also for coal storage. It will be the policy of the 
company to carry sufficient coal in storage, when it 
can be obtained, to run the plant for three or four 
months at a time. The boiler room is parallel to the 
railroad, the turbine room is at right angles to it and 
approximately parallel to the creek. 

The site for Walnut station was purchased in 
January, 1917. Active work began in April and the 
station began regular operation November 18, 1917. 
This very rapid construction was accomplished in 
spite of delays in nearly all shipments of equipment 
and in the midst of a very difficult labor market. 

That part of the station now in operation consists 
principally of one 15,000-kilowatt turbogenerator unit 
and eight 440-horsepower water-tube boilers pro- 
vided with underfeed stokers and economizers. The 
plans include a second turbo unit of a capacity of 
10,000 kilowatts and eight additional boilers. This 
equipment is under order and it is expected that it 
will be ready for installation in the early part of 1918. 

The plant is laid out with the idea of having all 
equipment that requires attention on the main floor 
level. elevation 740 feet above sea level, this applying 
to the switchboard, turbines, motors for driving 
circulating water pumps and hot-well pumps, control- 
lers for all forced-draft, induced-draft and stoker 
drives, battery-charging set, etc. Therefore, there will 
be as small occasion as possible for the operators 
leaving the main floor. 


FOUNDATIONS AND BUILDING CONSTRUCTION. 


The foundations for walls and equipment are sup- 
ported on reinforced mats or footings which rest on 
hard river gravel or clay hard pan, the character of 
earth varying according to the elevation of the various 
foundations. Extensive soundings and test pits were 
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driven to determine the nature of underlying earth 
previous to starting construction. A test pipe was 
also driven in the deepest portion of the excavation. 

The main building is a steel-frame structure sup- 
ported on a reinforced-concrete foundation. The 


View of Turbine Room From Big Walnut Creek, Showing Ports 
of intake and Discharge Tunnels, Tanks of Water- 
Purifying Plant, and Portion of 39,400-Voit 
Outdoor Bus Structure at Right. 


turbine room as now completed for two turbines is 
156 feet 6 inches in length and 44 feet 1 inch in width, 
and is provided with a 35-ton Case four-motor electric 
traveling crane having a rail height of 25 feet above 
the main floor. The turbine-room basement is 15 feet 
high from floor to floor except under condensers, 
where the height is 20 feet. The boiler room now 
completed is 174 feet in length and 60 feet in width, 
and will be 174 feet long and 96 feet 2 inches wide 
when completed for 16 boilers. The height under 
the lower chord of the roof trusses is 30 feet 6 inches. 
The basement under the boiler room is 10 feet 6 inches 
high from floor to floor. 

The outside walls are built of hard-burned red 
brick and the partition and temporary end walls of 
turbine room are built of interlocking tile. Fenestra 
steel sash glazed with factory-ribbed glass are used 
throughout the building. Steel rolling doors are used 
for large doorways and steel panelled doors are used 
on all small doorways. | 

The roofs are supported by Fink trusses provided 
with monitors, ventilation being secured by opening 
sections of the steel sash by means of suitable win- 
dow-operating mechanism. The roof for the boiler 
room consists of a concrete slab waterproofed with 
three-ply J-M asbestos felt laid in asphalt. The tur- 
bine-room roof is similar, except that a slab made up 


of a composition of gypsum and wood fiber is used. 


this construction being resorted to in order to avoid 
possibility of condensation forming on the under side 
of the roof. The concrete slabs for roof and floors 
are supported by asbestos-protected corrugated metal 
with reinforcing fabric. The slabs are flat in both 
cases, being 214 inches thick for the roof and 4 inches 
thick for the floor. 


CoAL AND ASH HANDLING EQUIPMENT. 


The equipment for handling coal and ashes is very 
complete. The station will be provided, when com- 
pleted, with two 400-ton circular steel bunkers located 
over a track just outside of the boiler room at the 
southeast end of the station. Coal will be supplied to 
these bunkers from two track hoppers, the coal passing 
from these hoppers by means of a flight conveyor, 
through a single-roll coal crusher and thence by 
bucket elevator to the top of the coal bunkers. Each 
bunker has a conical bottom with clam-shell gate. The 
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coal from the bunkers will be carried into the boiler 
room by means of a 41!4-ton electric traveling larry, 
which travels on a standard-gauge railroad track laid 
flush with the boiler-room floor. This larry has three 
125-volt direct-current motors, one of which propels 
it on the track. | 

Track scales are provided immediately under one 
of the coal bunkers so that all coal can be accurately 
weighed as it is carried into the station. This arrange- 
ment will permit the keeping of accurate records of 
all coal used for the entire station or for any one 
boiler over any particular period. The larry is elec- 
trically operated, has a revolving bin which works like 
a turret, and is provided with screw conveyor which 
supplies the boilers on either side of the firing aisle. 
The larry requires only one man for its operation, is 
simple in construction and all wearing parts are very 
accessible for repairs. 

The foundations for the boilers are of concrete and 
form the ash pits. Two drag-chain conveyors pass 
under gach row of eight boilers, conveying the ashes 
out to the end of the station and discharging into a 
clinker crusher which in turn discharges into the boot 
of a bucket elevator. This elevator may discharge 
either into a concrete ash pit or railroad car or wagon. 
The ashes can be disposed of for a long time by grad- 
ing around the property. Each drag-chain conveyor 
has sufficient capacity for carrying out the ashes and 
duplicate conveyors are furnished so as to allow re- 
pairs and changes to be made without inconvenience 
to operation, as arrangements are made so that either 
one can be isolated for repairs without interfering 
with the other. All of the coal and ash-handling 
equipment referred to, except the track scales, is being 


supplied by the Jeffrey Manufacturing Company, Co- 


lumbus, Ohio. 
The two steel coal bunkers have capacity sufficient 

for one to two days’ operation of the station. To 

provide against car shortage and irregularity of ship- 


View of Plant From Boller-Room End, Showing the First Steel 
Coal Bin In Place. Extension of Boiler Room Willi 
Be at Right. End of Turbine Room Shows 
Behind Concrete Stack at Left. 


ments an elevated storage track 1s provided, a track 
480 feet in length being elevated approximately 15 
feet over low ground in the northeast part of the sta- 
tion grounds. Since practically all the coal received 
is in hopper-bottom cars of one type or another, no 
labor will be required for unloading the cars. This 
track is supported by reinforced-concrete piers, 14- 
foot centers, and supported between piers by steel 
I-beams with steel cross members on 5-foot centers 
to prevent spreading. The coal will be distributed 
over the ground and reloaded into cars for moving 
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into station by means of a 15-ton Brown Hoisting 
Machinery Company steam-driven locomotive crane, 
provided with 2-cubic-yard grab bucket and 48-foot 
boom. 


BOILERS, ECONOMIZERS AND OTHER BoILER-ROOM 
AUXILIARIES. 


The boiler plant will consist of 16 Babcock & Wil- 
cox cross-drum water-tube boilers, each having a 


Side of Boller Room With Wall Openings for Economizers. 
Breeching, induced-Draft Fans and Stack Are 
Outside of Building. 


heating surface of 4440 square feet. Each boiler has 
2I sections of tubes, each section consisting of 10 
tubes 18 feet long and 4 inches in diameter. Single- 
loop superheaters are also provided having 855 square 
feet heating surface which will give about 150 degrees 
superheat under average conditions. These boilers 
are designed for 250 pounds steam pressure and are 
provided with Diamond mechanical soot blowers, 
Copes feed-water regulators, Balanced-Draft regu- 
lators for automatically controlling the dampers ac- 
cording to the demand for steam, and with Bailey fur- 
nace meters which record the steam flow, the draft 
over and under the fuel bed, and the temperature of 
the exhaust gases. 

The boilers are set two in a battery and each boiler 
is provided with one eight-retort Sanford Riley self- 
dumping underfeed stoker, driven by a 20-horsepower 
back-geared General Electric induction motor. The 
gases from each battery of boilers pass through one 
Green Fuel economizer having 6300 square feet of 
heating surface, each economizer having 32 sections, 
and each section consisting of 12 tubes, 12 feet long. 
45% inches outside diameter. The economizers are 
provided with the usual scraper mechanism, and one 
5-horsepower mctor drives the scrapers on two econo- 
mizers. The gases are conveyed from boiler to econo- 
mizer by means of 5/16-inch-steel-plate flues covered 
with 114 inches of asbestos. The gases from each 
economizer are in turn conveyed from the economizer 
by uncovered steel breechings outside the building to 
one 60,000-cubic-foot-per-minute Green induced-draft 
fan. These fans are direct-connected to 75-horse- 
power variable-speed inclosed Lincoln motors. The 
fans discharge downward into a concrete flue located 
below grade, which connects into the base of a tapered 
concrete chimney having a height of 150 feet and 
inside diameter at top of 14 feet 6 inches. Two of 
these chimneys will be provided, one at each side of 
the boiler room, one chimney accommodating four 
fans and eight boilers. 

It should be noted that the boilers are arranged 
in units of two boilers, one economizer, two stokers, 
one forced-draft fan and one induced-draft, fan; artd! 
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that no by-passes are provided for the economizer. 
It is expected to operate this unit continuously and 
when necessary to make extensive repairs to shut 
down the entire unit. Of course, either one of the 
boilers may be shut down for cleaning without dis- 
turbing the operation of the other. The stoker, forced- 
draft fan and induced-draft fan are all driven by mo- 
tors, the controllers for which are located convenient 
to the boilers and are under the control of the boiler- 
room operators. 

The Balanced-Draft equipment will provide the 
close regulation of the induced draft in harmony with 
changes in the forced draft; the large steps in the 
adjustment of the induced draft are obtained by the 
variable-speed motors, which are hand-controlled. The 
forced draft is also hand-regulated by varying the 
speed of the blower motors and by the movement of 
the dampers in the air supply ducts. Most of the 
forced-draft blowers are of Green make, but a few 
are of Sturtevant manufacture. 

The economizers are operated in parallel and feed 
direct into the feed-water header, and to avoid un- 
equal feeding from economizers there are Monel-metal 
orifices in the feed-water header between the connec- 
tions to the economizers. As for the fine adjustment 
of the feed to the economizers, it is expected to obtain 
this by regulating the opening of the valves in the 
connections between the economizers and header, de- 
termining the adjustment of these valves by the tem- 
perature of the feed water leaving the economizers, as 
shown bv Bristol recording thermometers. In addi- 
tion to the Bailey recording furnace meters, there are 
Bristol recording thermometers for the gases leaving 
the economizers and for the water entering and leav- 
ing the economizers and also for the water entering 
the feed-water heater. 

The condensate from the condensers is forced by 
Alberger centrifugal pumps to the top of the boiler 
room, where the water flows through Alberger-Ham- 
mond water meters into an open storage tank. This 
tank is divided into two compartments, one compart- 
ment with a capacity of 6000 gallons for condensate, 
and one compartment with a capacity of 3000 gallons 
for make-up water. The water from this storage 
tank flows through a Hoppes open feed-water heater 
having 130Q square feet of heating surface. The feed- 
water heater is divided into two parts; the condensate 
passes over one-third of the heating surface and the 
make-up water over two-thirds of the heating surface. 

From this heater the water passes through a bat- 
tery of four 400-gallon-per-minute four-stage Cam- 
eron centrifugal boiler-feed pumps. three of these 
pumps being driven by 100-horsepower induction mo- 
tors at 1740 revolutions per minute, and the fourth by 
a Curtis steam turbine at 1850 revolutions per minute. 
The pumps will discharge direct into headers supply- 
ing the economizers, the latter carrying full boiler 
pressure plus the additional pressure required for 
forcing the water through the-economizer to the 
boilers. 

The steam from the boilers will be carried through 
6-inch steam lines to a main 12-inch steam header. 
Each row of eight boilers will be provided with a 
12-inch steam header, the two headers being con- 
nected together at each end so as to form a complete 
ring. In the same way the feed water will be supplied 
to the boilers from a 6-inch feed-water header for 
each row of boilers, and the feed-water headers will 
be connected across so as to form a complete loop. 

For supplving the make-up water for boilers, that 
is, water over and above that secured from the surface 
condensers. a lime and soda-ash feed-water purifying 
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plant is installed northwest of the turbine room. This 


plant consists principally of two 20,000-gallon wood- 
stave tanks with stirring mechanism, and an elevated 
dosing tank. The river water is of fairly good qual- 
ity except during high water, when it may be quite 
roilv. 

A battery of four 200-gallon-per-minute motor- 
driven centrifugal pumps is located in the basement 
of the turbine room for furnishing water to the feed- 
water purification plant, for the cooling of bearings 
and for the 15,000-kilovolt-ampere transformers sup- 
plving the heavy outgoing lines. 


MAIN TURBOGENERATORS, CONDENSERS AND 
CONDENSER AUXILIARIES. 


The main unit is a General Electric unit of 18,750 
kilovolt-amperes continuous rating and capable of car- 
rying 18.750 kilowatts at unity power-factor. The 
turbine is of the Curtis horizontal type and has a 
water rate at full load, with 235 pounds steam pres- 
sure and 150 degrees superheat, of 11.35 pounds per 
kilowatt-hour. The unit has a speed of 1800’ revolu- 
tions per minute. The generator is a 13,200-volt. 
three-phase, 60-cycle machine with direct-connected 
exciter at the end of the unit. The second unit to he 
installed will be similar, but smaller, having a rating 
of 12,500 kilovolt-amperes. 

Each main turbine is provided with an Alberger 
surface condenser; for the larger unit this will have 
a cooling surface of 23.900 square feet. 

The condenser of the larger turbo unit is bolted 
direct to the exhaust flange of the turbine without 
any expansion joint. Car springs are placed below 
the condenser and so compressed as to balance the 
weight of the empty condenser. These springs will 
allow the condenser to expand when heated and the 
turbine is capable of taking the additional weight of 
the water which may be in the condenser during 
regular operation. 

Each condenser will be supplied with circulating 
water by duplicate vertical variable-speed motor-driven 
centrifugal pumps. These pumps receive water from 
a gravity tunnel which runs under the entire length 
of the turbine room and the water from the con- 
densers discharges into an adjoining separate gravity 
tunnel. which also runs the full length of the turbine 
room and carries the water out into the river at a poigt 
about 160 feet below the intake. Each condenser 15 
also provided with duplicate vertical motor-driven 
single-stage centrifugal condensate water pumps. 
Therefore. by the supplving of these duplicate sets 
of circulating water and hot-well pumps it is possible 
to avoid manv reasons for shutdown. The vacuum 
pumps are of the Alberger centrifugal tvpe and each 
is direct-connected to an Alberger-Curtis steam tur- 
bine. 

The circulating water is carried into the station by 
a concrete intake tunnel and in turn is carried out by 
a similar discharge tunnel. This eliminates the usual 
large amount of piping required for circulating water. 
and also supplies the water at a convenient point with 
minimum waste of power. The water in the tunnel 
will have a velocitv of about 2 feet per second with 
two turbines carrving full load, and about 3.1 feet pet 
second with 40,000 kilowatts of turbine capacity in 
operation. The discharge water lines from the con- 
densers are sealed in the discharge tunnel so that ad- 
vantage is taken of the syphon action obtained thereby. 

The intake end of the tunnel is enlarged and pro- 
vided with a large area of racks (velocity through 
racks, 0.5 foot per second for the first two units. and 
0.8 foot per second for-40,000 kilowatts of turbines 


329 


ELECTRICAL REVIEW 


February 23, 1918. 


Ra 5 ; PHS 
K D Ki a 
LOM buiyug M rg | ESS ne ynog 
404 ||2M 10049 Ki - ad A 00201 
asnoy dung Ka <4- — 
Ssauis0jsuos) [_F----- SZ D GAG IC 


TELAT 


lee 


YAM O00! Ain yo nly -—— Punon A 00 KEL 


aa E ee qaç | 


> UHsiPy ADOPES | 


ss -n 


jòuunj — 


AE) 


CAAS 
YAY 000s 


{ 


Imire 
in; HHH \ | 


7- g 


| 


Juya 


ac, 


WT Re ts UT Re tg 


or R | 
(ZA | 


> PRINC sng 
saddoy =| vse Hs rales Pa 
joo) = EE SCMVBEBITIITE 
8 a r aAApNI4G sng l 
z= - < PPPI93 BERLLLLISS 
DLL sD 
2 | 


JON ud 


bunjjyac abomac 


i -=s --5 1 
be it A —| 
Dag. parnpyy fe is Ie ON UD es oN up 
l4 P E fon ey m poNnuos 
4aj!0g 


5 
. a . 
rs y 


yuo j | 


awd4o 


CON 
s apg 


[ON 4aptoxQ 


4 


Ai 


uw 


ron | ; 
149 Z\WiOUd? J} 
I 


po ee 


ON UD j-p 7 


ie- ~ ee ee eee ee ee ee 


—— 2an Ee ee ee. 
EFAN OF Gos ere eee ah EE ae e ison 


eT ee 


irag: 


PTA. - - - G aa ih o 
E eah | SH StL 


? ON augan tI s 


M¥-00001 


‘Hd Yey 


TEZE qE TE _— 3 Peony uoy Citoysusy Auoyjrxny 
addu p04 Lond i i B p Em 0 i 
5 i it EA ts © © YVAYOOQC 
) = ee a ee ee Se eee “OR 
' : A =o “tt 30? ASE o EVER es ie bee 2 Se ee z 


Equipment. 


General Plan of Walnut Station, Showing Layout of Principal 


err Google 


330 ELECTRICAL REVIEW 


in operation) for the water to flow through. There 
are also provided six large removable wire baskets 
(1-inch mesh) which should catch nearly all leaves, 
twigs, etc., which may come down stream during high 
water. Each basket is in a separate compartment 


Portion of 13,200-Voit Switch Celis With Potential Transformers 
at Top. Disconnecting Switches Are Just Back of Doors. 


provided with a gate for shutting off the flow of water 
when the basket is raised for cleaning. A traveling 
hoist is provided for operating gates and baskets. 
Such particles of leaves, twigs, etc., as pass through 
these baskets and racks can be removed before reach- 
ing the condenser by means of Elliott twin strainers, 
with 34-inch holes, which are located between the cir- 
culating water pumps and the condensers. The cir- 
culating water pumps are located immediately on top 
of the intake tunnel so that a minimum suction lift of 
about II feet is secured. For the larger unit they are 
of 12,500 gallons per minute capacity and of R. D. 
Wood make. Each pump is driven by a £20-horse- 
tions per minute. 


ELECTRICAL FEATURES. 


Since the station is located about 10 miles from 
the center of distribution of the current in Columbus, 
it was thought desirable to transmit at a higher volt- 
age than that generated. Therefore, the current will 
be carried into the city over three transmission-line 
circuits at 39,400 volts, and one 13,200-volt circuit, 
the latter being the generating voltage, which will feed 
an industrial section at the extreme south end of the 
city. The electrical energy will be received at 39,400 
volts at one point in the city at the present time and 
at second and third points later on. Current will be 
distributed in the city between substations and to large 
power customers at 13,200 volts; at the substations the 
voltage will be stepped down and the energy distributed 
over the 4150-volt four-wire distribution svstem sup- 
plying all other light and power customers. The tie lines 
between the principal substations of the city will oper- 
ate at 13.200 volts and consist of triple-conductor 
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lead-covered cables laid in vitrified-clay underground 
conduits. 

The current will be transformed from 13,200 to 
39,400 volts at the power station by means of 15,000- 
‘kilovolt-ampere, three-phase, 60-cycle, water-cooled, 
outdoor type. General Electric transformers. Two 
units will be installed this year and a third trans- 
former at a later date. All switches for the 13,200- 
volt primaries for these transformers and for the main 
generators will be located within the station, but all of 
the 39,400-volt switches, lightning arresters and con- 
nections will be located outside of the station. Pro- 
vision is made for taking the transformers into ‘the 
station on a truck so that they can be placed under 
the electric traveling crane for disassembly for any 
repairs and also for the original erection. 

The generators are connected to the 13,200-volt 
bus through General Electric type H-3 oil switches 
and a transfer bus is provided with a transfer switch 
so that any 13,200-volt switch with its instrument 
transformers may be cut out of service and worked 
on when necessary without interrupting service. All 
feeders and other circuits are provided with the same 
type of oil switches and all of them are remote-con- 
trolled from the switchboard. 

All of the auxiliaries in the station will be elec- 
trically operated with the exception of one boiler-feed 
pump, two dry vacuum pumps, and one turbo-exciter. 
The current for supplying these motor-driven aux- 
iliaries will be supplied by two duplicate banks of 
three 300-kilovolt-ampere, single-phase, 13,200/220- 
volt outdoor type, self-cooled Wagner transformers. 


Three-Phase Varlable-Speed Vertical 120-Horsepower Motor 
Driving One of the Circulating Pumps in 
Turbine-Room Basement. 


The total connected load of motors for auxiliaries in 
the station will amount to 2533 horsepower. 

Each turbogenerator is provided with a direct-con- 
nected 100-kilowatt, 250-volt exciter, and a 100-kilo- 
wait General Electric geared turbo-exciter set 1s pro- 
vided for spare service; the latter operates at 3600 
revolutions per minute. 
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SUM MARY. 


The notable features of this station are briefly 
summed up as follows: 

This is the first station that has supplied electric 
power to Columbus from outside the city, up to this 
time ail electric power having been generated by plants 
located within the city limits. 

The boilers are of the Babcock & Wilcox cross- 
drum type, 10 tubes high, and carry 250 pounds pres- 
sure and are arranged with an economizer for two 
boilers, the economizer having approximately 71 per 
cent as much heating surface as two boilers. Each 
boiler being provided with one eight-retort Sanford 
Riley underfeed stoker. gives a unit which is capable 
of turning out a maximum of 340 per cent of its 
nominal rating, or, in other words. a battery of two 
boilers has a maximum capacity of 3000 horsepower, 
and the station may generate roughly 7 kilowatts per 
rated boiler horsepower. 

Each economizer is arranged for two boilers with- 
out by-passes and with the access tubes and blow-off 
of the economizer on the outside of the building. The 
brick wall of the building is also omitted opposite the 
economizer and asbestos sectional covers are used for 
covering this side of the economizer. The removal 
of this covering allows the sections to be taken out 


Three-Phase Vertical 35-Horsepower Motor Driving Condensate 
Pumps. 


for replacement. This arrangement is used to econo- 
mize floor space and make the economizers easily 
inspected and repaired. 

All the steam piping is provided with steel flanges 
and Vanstone joints, and welded nozzles are used 
wherever possible to eliminate joints and to make 
piping compact. All high-pressure steam valves are 


of Nelson cast-steel type with Monel-metal trimmings . 


and are designed for 350 pounds pressure. 

Complete coal and ash-handling equipment is pro- 
vided, the coal being handled with minimum use of 
conveyors. The coal is discharged from the cars into 
a track hopper and all passes through a coal crusher, 
making the station independent as to size of coal 
which may be purchased. By means of the electric 
traveling larry the coal is delivered from the outside 
bunkers to stoker hoppers without the use of con- 
veyors; this also provides a means of keeping accu- 
rate records of the weight of coal used. 

Ashes are removed by the use of duplicate drag- 
chain conveyors, there being no labor required to de- 
liver the ashes to the drag chains. A clinker crusher 
is provided so that the ash, whether fine or coarse, is 
automatically taken care of. 

It 1s worth special mention that there is no recip- 
rocating apparatus in the station, all equipment being 
rotating. There will be only four steam-driven aux- 
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iliaries, there being one turbine-driven feed pump, 
two turbine-driven dry vacuum pumps, and a turbine- 
driven emergency exciter. All other auxiliary equip- 
ment is driven by induction motors, the majority of 
which are arranged with variable-speed control. Also 
every motor or turbine has a flexible coupling, this 
including the generating units. 

In providing spare equipment the idea has been to 
make each spare unit complete so that it can be regu- 
larly operated. For example, duplicate circulating 
pumps are provided, either one available for imme- 
diate service, the same being true of condensate pumps. 

Very little space is required within the station for 
the electrical equipment. The control part is compact 
and onlv the 13,200-volt switches are within the sta- 
tion. All power transformers, high-voltage bus struc- 
ture, main line switches and lightning arresters are 
located outdoors, but any of this equipment can be cut 
out of service and transported into the station for 
inspection and repairs, thus securing all the advan- 
tages of the outdoor type of electrical equipment with 
minimum disadvantages. | 

By means of the various meters, scales, recording 
instruments, etc., that are provided, it will be possible 
to keep an accurate record of the coal used, steam 
generated and the electrical output of the station, both 
net and gross, for any period of a day, for each day 


Switchboard Panels and 13,200-Volt Bus Structure. Pedestal 
at Right Controis Main Generator. 


and for the entire month and vear. This will allow 
the station records to be entirely complete with unit 
costs and with a minimum expenditure for compli- 
cated measuring instruments. 

For the foregoing information and the accompany- 
ing illustrations we are indebted to the E. W. Clark 
& Co. Management Corporation, which designed and 
constructed this station. 

Hydroelectric Development in Norway.—A new 
syndicate has been formed by Einar Steensrud, of 
Skien, for the consolidation and developing of a num- 
ber of small waterfalls. aggregating 200,000 horse- 
power. The present intention is to utilize this power 
for the manufacture of nitrate, aluminum, or carbide, 
according as the demand develops. The annual report 
of the Norsk Hvdro has appeared, covering the year 
ended June 30, 1917. The net profit was $6,650.000, 
compared with $4.900,000 in the previous year. The 
capital stock is $15,450,000. This company operates 
waterfalls of about 300,000 horsepower for the pro- 
duction of electrochemical commodities like nitrates 
and carbide. In the production of all of these com- 
modities great heat is generated, and heretofore much 
of it has been wasted. Bv a new arrangement the 
waste heat is now to be utilized for the production of 
low-pressure steam to operate turbines, 
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NEW STATION. OF DAYTON POWER & 
LIGHT COMPANY. 


Preliminary Description of 25,000-Kilowatt Miller’s Ford 
Plant. 


sy W. A. Scorrt. 


The Dayton Power & Light Company's present 
operating power stations have a capacity of 22,500 
kilowatts, and its new Miller’s Ford power plant, 
which is nearing completion, will give the company 
additional capacity of 25,000 kilowatts. The new 
station is situated on the Miami River, three miles 
south of the business center of Dayton, Ohio, this 
location being the most advantageous on account of 
available water supply. The building is of steel frame, 
brick walls and concrete substructure. It occupies a 
ground space of 120 by 250 feet, with a height of 100 
feet. The brick-lined steel stack, shown in the illus- 
tration, is 16 feet in diameter and 330 feet in height. 

The boiler room affords space required for six 
1400-horsepower boilers, the initial installation con- 
sisting of three Babcock & Wilcox cross-drum boilers 
of that size, each equipped with a Taylor 14-retort 
stokers. These boilers are designed for a working 
press of 225 pounds and 125 degrees superheat. 
The feed-water pumps and feed-water heaters were 
furnished by the Platt Iron Works. The surface con- 
densers and their auxiliaries are Westinghouse instal- 
lations, the circulating water pumps being direct-con- 
nected to a motor at one end and through a reduction 
gear to a high-speed steam turbine at the other end. 

The boiler room occupies the south end of the 
building, and the electrical galleries occupy the four 
stories and basement in the north end. 


FEATURES OF GENERATOR Room. 


The ample, well lighted space between the two 
end sections constitutes the turbine room, in which 
two General Electric 12.500-kilowatt turbogenerators 
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New Millers’ Ford Station of the Dayton Power & Light 
Company. 
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have been installed, sufficient room having been pro- 
vided for a third generating unit at some future time. 
These two generators are designed for operating at 
a speed of 3600 revolutions, 6600 volts, 3 phase, 60 
cycles. Each generator has direct-connected to it 
a General Electric 250-volt exciter set. In addition 
to this, there is being installed a Westinghouse 100- 
kilowatt steam-turbine-driven exciter set as auxiliary ; 
the turbine and exciter unit are connected through 
reduction gears, the exciter being a 220-volt machine. 

By reason of the fact that Miami River is subject 
to high water and overflow, all boiler-room equipment 
and electrical apparatus in the basement divisions 1s 
placed above high-water mark. 


SWITCHBOARD EQUIPMENT. 


The four switchboards are arranged in a circle on 
the second floor, the backs of which are covered with 
steel doors and grill work. The boards are of Ver- 
mont blue marble, and consist of a control desk for 
controlling the present and future generator units; 
an exciter board, employed for controlling the elec- 
trically operated field switches and exciter switches 
located in a rheostat room on the first floor; a battery 
and meter board, for controlling the storage battery 
hy which the oil switches are operated; here are alse 
located temperature indicators which mark the 
temperatures of the different generator parts; the 
graphic recording meters are also on this board. The 
feeder board, on which are mounted indicating and 
recording meters for each outgoing feeder, contains 
the oil-switch control panel. There is an oil switch 
for each generator, the generator leads from each oil 
switch going t@ a selector-switch structure, and thence 
through two oil switches to either section of the ring 
bus which is divided into four sections, all of which 
are on the second floor. 

The bus structure is of concrete and Alberere 
stone, covered by wire glass and asbestos fire doors. 
There are 16 group feeder switches on the second 
floor, by which a feeder may be switched on any bus 
section. The outgoing feeder switches and tie lines 
on the third floor are provided with reactances. The 
Westinghouse company, in addition to the above- 
described switchboards and accessories, has installed 
on the first floor of the electrical galleries two banks 
of transformers of goo-kilovolt-amperes each; and 
two 75-kilovolt-ampere lighting transformers, also sev- 
eral automatic induction regulators. There is to be 
installed on the first floor an additional switchboard 
for controlling pump motors and other auxiliary 
power equipment. 

All energy is alternating current, 60 cycle, 3 phase, 
generated and distributed at 6600 volts. The voltage 
at the station is regulated by a Westinghouse regulator 
from an exciter switchboard on the third floor. The 
entire switchboard equipment was figured for eventu- 
ally serving a station of six generators and two auxil- 
lary exciters. 

FEEDER SYSTEM. 


The initial installation includes 13 outgoing feed- 
ers. All group feeders and feeder switches are pro- 
vided with disconnecting switches on both sides of oil 
switches. The connections between the ring bus and 
group-feeder switches are 1,000,000 circular mil, 10/32 
varnished cambric cable, with cable supports every 
four feet: and connections between the generator 
selector oil switches and the buses and bus-tie oil 
switches consist of 1,000,000 circular mil cable. 

A more complete account of this very interesting 
plant will be presented in a later issue. 
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Classification of Demand Meters With 
Reference to Central-Station Rates 


Resume of Demand-Meter Development and Factors to Consider in 
Their Application—Data Presented Before Ohio Meter Conference 


By CHESTER I. HALL 


N 1892 Dr. John Hopkinson, of Manchester, Eng- 

| land, propounded what was at that time a start- 

ling theory “that the charge for the electrical 
service rendered should bear some relation to the cost 
of rendering it.” This general thought led to the 
analysis of central-station costs, and to the develop- 
ment of a great number of different kinds of rate 
systems. Dr. Hopkinson immediately applied his 
theory in a rate system, having as its primary object 
a uniform use of current for as many hours per day as 
possible, on account of the obviously profitable nature 
of this class of business. 

The application of this system called for an initial 
payment by the customer of an amount dependent 
upon the maximum consumption which the customer 
would guarantee, and an additional charge dependent 
upon the number of kilowatt-hours used during the 
period. This system was found to have marked limi- 
tations, and in 1902 Arthur Wright, of Brighton, 
England, amplified and refined Dr. Hopkinson’s ideas 
and developed what is known as the maximum-demand 
system, having a primary and secondary charge. The 
primary charge, which is generally larger, is based 
upon the maximum demand which the customer draws 
from the central station, and the secondary charge 
upon the kilowatt-hour consumption. Mr. Wright 
went farther and developed instruments for measuring 
the charge, resulting in what we have been using in 
America as the Wright demand meter. 

At about this time many of the disciples of Dr. 
Hopkinson were giving very intensive thought to the 
application of such tariff systems, one of the principal 
ones being Charles H. Merz, who believed thoroughly 
in the primary and secondary charge, but disagreed 
with Wright in the method of measuring the maximum 
demand for obtaining the primary charge. Mr. Merz 
contended that the measurement of maximum demand 
by instruments operating upon the logarithmic law 
was markedly unfair in certain instances, but that a 
definite mathematical average of the load conditions 
would be equitable to all classes of customers. This 
conception led to the development of demand meters 
operating upon the principle of the integration of 
energy consumption over a definite time interval. 

Since that time most of the development has been 
concerned with the application to existing conditions 
of the Hopkinson and Wright ideas, and to the devel- 
opment of accurate and reliable demand meters which 
will make such systems practicable. At the present 
time there are four general methods of obtaining a 
measure of the primary charges which are in more or 
less active use: , 

(1) The observation of instantaneous indicating 
instruments. 

(2) Observational averages obtained by stop- 
watch readings of watt-hour meters, or the integration 
of instantaneous graphic recording instruments. 


(3) Demand meters operating upon the lagged 
or logarithmic principle. 

(4) Demand meters giving the result of integra- 
tion over a definite time interval. 

It is quite obvious that some of the above systems 
give erroneous readings under many normal operating 
conditions, and upon loads other than those of constant 
value. 


DEFINITIONS OF FACTORS. 


In order to standardize and give a reference point 
from which measurements of maximum demand may 
be compared, central-station organizations of this 
country have settled upon the following definitions 
for demand, load-factor and diversity-factor : 

The demand of an installation or system is the 
load which is drawn from the source of supply at the 


receiving terminals, averaged over a suitable and 


specified interval of time. Demand is expressed in 
kilowatts, kilovolt-amperes, amperes, or other suit- 
able units. 

The load-factor of a machine, plant or system is 


Instantaneous 


Kilowatts 


30-Minute Intervals 
Time 


Load Curve as Plotted from Demand-Meter Record. 


the ratio of the average power to the maximum power 
during a certain period of time. 

Diversity-factor 1s the ratio of the sum of the 
maximum power demands of the subdivisions of any 
system, or parts of a system, to the maximum demand 
of the whole system, or of the part of the system under 
consideration, measured at the point of supply. 


CLASSIFICATION OF DEMAND METERS. 


There are two methods by which the classification 
of demand meters can be made: first, with respect 
to the kind of customer or size of installation ; second, 
with respect to the amount or variety of information 
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desired. It is, of course, impossible to make hard and 
fast rules which will apply in every case, as the instal- 
lation of devices of this nature is regulated very 
largely by local conditions, both operating and those 
imposed by contracts. It is, however, possible to make 
more or less accurate subdivisions under a classifica- 
tion, and the tabulation below will serve to indicate 
a generally accepted basis in use at the present time: 
a) Loads up to o.1 kilowatt. 
(b) 0.1 kilowatt to 2.5 kilowatts. 
(c) 2.5 kilowatts to 50 kilowatts. 
(d) 50 kilowatts to 100 kilowatts. 
(e) From roo kilowatts up. 


CLASSIFICATION WITH RESPECT TO INFORMATION 
REQUIRED. 


(a) Applications requiring accurate limitations 
of demand. 

(b) Applications which require indication of 
watt or kilowatt demand, without indicating time of 
day at which demand occurs. 

(c) Applications requiring a permanent record 
of all of the demands of the month, together with the 
time of day at which each demand occurs. 

(d) Applications which. require the information 
as listed in class “c,” but which require, on account of 
the large size of “the installation, great accuracy of 
reading and permanency of record, 

The two subdivisions “c” and “d” cover the prob- 
lems connected with off-peak rate systems; contracts 


calling for the average of the three highest demands | 


of the month, and similar special conditions. 

There are available at the present time demand 
meters which fulfill the conditions set out in the 
previous tabulation. They may be roughly classified 
as follows: | 

(1) Demand limiters. 

(2) Indicating demand meters giving integration 
over definite time interval. Lagged and logarithmic 
' values of demand. 

(3) Curve-drawing demand meters, including 
those giving instantaneous values and values integrated 
over definite time interval. 

(4) Printing demand meters. 


IMPORTANCE OF THE TIME INTERVAL. 


In the application. of demand meters one of the 
most troublesome and much discussed points has been 
the time interval over which the integrations are to be 
made. It would be obviously unfair to penalize a 
customer for an instantaneous overload, such as is 
caused by short-circuited conditions or other acci- 
dental reasons. If the time interval 1s made excessive, 
then during the interval large demands may be made 
upon the central-station equipment, which would in- 
fluence either the regulation of the line, or the capacity 
of the equipment necessary to serve such demands. 
The problem has been to arrive at some happy medium 
which would be equitable to both the central-station 
and the customer. A general statement of the ideal 
condition is found in the following: 

The time interval should be so proportioned that 
only those demands which have an effect upon central- 
station operation or equipment are recognized and 
should be measured in proportion to their effect upon 
such operation or equipment. 

This problem was first fully discussed by Louis 
A. Ferguson, of the Commonwealth Edison Company, 
of Chicago, in “Effect of Width of Maximum Demand 
on Rate-Making.” Since that time many very careful 
investigations have been made upon actual service 
installations of many kinds, in order to determine the 
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effect of various time intervals upon the value of 
demand obtained. 


EFFECT OF TIME INTERVALS ON VALUE OF DEMAND. 


A compilation and analysis of the results of tests 
made by different central-station companies under 
varying conditions will be illuminating in connection 
While average 
variations will not necessarily indicate the actual dif- 
ferences to be found upon any specific customer by 
variations of the time interval, yet it is probable that 
the values given will roughly indicate the effect of 
such variations upon the revenue of the central station, 
which will be affected by all classes of customers. 


Kilowatt Pema na in per centaee of 30- Connected Load 


inute Demand. in Percentage 
r Demand Interval-————————_, of 30-Minute 
5 15 30 60 Demand. 
108.4 104.4 100 97.3 209 


It is of interest to analyze the data further with 
relation to the general classification of customers, in 
order to determine roughly those classes for which 
the variation is greater than the average, and those for 
which the variation is less than the average. 


Kilowatt Demand in Connected 
Percentage of Load in Per- 
30-Minute Demand. centage of 
r—Demand Jnterval—, 30-Minute 
Class of Customer. 5 15 30 69 Demand. 
Light manufacture ...... 108 103.8 100 98 193 
Heavy manufacture ..... 106.2 104 100 97 178 
Automobile manufacture.108 103 100 99.2 211 
Foundry isd tes eke eee we 110.7 108 100 97 292 
Wood Worag Beware’: A Hy 102.3 100 94.5 a 
Grain elevator .......... 0.5 105.5 100 98 
$ 7890$ "73908... 73905. 7890$.. 7890$.. 7890$.. 1890$." "7890" 


PROGRESS ON HOLTER DAM CONSTRUC- 
TION. 


Montana Power Company’s 40,000-Kilowatt Project Near- 
ing Completion. 


The accompanying illustration shows the progress 
which has been made in the construction of the new 
Holter dam of the Montana Power Company on the 
Missouri River. This project, which is designed to 


Construction View of Holter Dam of Montana Power Company 
on Missouri River. 


ultimately develop 40,000 kilowatts, was undertaken 
originally to supply energy for the additional elec- 
trification of the Chicago, Milwaukee & St. Paul Rail- 
road. Because of the postponement of this work, 
however, efforts are being made to interest manufac- 
turers of carbide, carborundum and other similar 
materials where cheap electrical energy is a necessity. 
The dam is one of a chain which the Montana 
Power Company has built along the Missouri River 
and cost in the neighborhood of $4,000,000. The lake 
erected by the holding back of the water has a maxi- 
mum head of 109 feet. The dam is 1350 feet long. 


ta 
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Railroad Electrification a Solution of 
Acute Transportation Problem 


Important Address at Opening of Midwinter Convention 


of A. I. E. E. 


Big Fuel Saving and Increase of Track 


Capacity Most Timely Advantages of Electrical Operation 


By E. W. RICE, JR. 


President, American Institute of Electrical Engineers. 


EMBERS of the electrical profession and indus- 
try have reason to be pleased with the con- 
tributions which they have made for the benefit 


of the world. While we are glad 
to think that our science and our 
industry are fundamentally de- 
voted to the products and condi- 
tions of peace, we realize that in 
the electric light, searchlight, 
the X-ray, telephone, telegraph, 
wireless apparatus, electric mo- 
tor, etc., electricity plays an im- 
portant part in the grim business 
of war. 

We are in the midst of an 
extraordinary coal famine, due 
to causes which it is perhaps un- 
desirable for us to attempt to 
outline. However, I would like 
to point out how much worse the 
situation might have been were 
it not for the contributions of 
the electrical engineers, and also 
how much better our condition 


National Importance of Electrification. 


It permits speeding up train schedules 
25 per cent and even more during very 
cold weather. 

lt would save two-thirds of the 
150,000,000 tons of coal annually used 
by railroads. 

By eliminating haulage of railroad 
coal, st would increase track capacity 10 
per cent. 

Where hydroelectric power is used, 
eek horsepower-hour saves 6 pounds of 
coal. 


Electrification ts thoroughly practical 
and its advantages are demonstrated 
every day. 

It offers the ye speedy and eco- 


nomical solution of a grave national 
problem. 
Its execution should therefore be un- 


dertaken without delay and a start made 


were operated by electricity instead of by steam. 
Where electricity has been substituted for steam 
in the operation of railroads, fully 50 per cent increase 


in available capacity of existing 
tracks and other facilities has 
been demonstrated. This in- 
creased capacity has been due to 
a variety of causes, but largely 
to the increased reliability and 
capacity. At a time when the 
service, of electric locomotives, 
thus permitting a speeding up of 
train schedules by some 25 per 
cent under average conditions. 
Of course, under the paralyzing 
conditions which prevail in ex- 
tremely cold weather, when the 
steam locomotives practically go 
out of business, the electric loco- 
motives make an even better 
showing. It is well known that 
extreme cold (aside from the 
physical condition of the traffic 


might have been if our contribu- 
tions had been more extensively 
utilized. 


Evectricity Has INCREASED Output OF CoAL MINES. 


Suppose we assume that the present serious situa- 
tion is due to a lack of production of coal. It is com- 
forting to consider to what extent conditions surround- 
ings such production have been improved and how the 
output of our coal mines has been already increased 
by the use of electrical devices in connection with coal 
mining—such, for example, as the electric light, elec- 
tric coal cutter, electric drill and electric mining and 
hauling locomotive. 

I have no figures before me, but I think it is a fair 
assumption that the output of coal mines should have 
been increased at least 25 per cent on the average by 
the employment of such electrical devices. If this 


estimate were cut down to Io per cent it would still 


leave a possible increase in the tonnage of coal pro- 
duced of something like 50,000,000 tons during the 
past year. 


Bic INCREASE IN RAILROAD CAPACITY THROUGH 
ELECTRIFICATION. 


If, on the other hand, our situation is not due to a 


shortage in the production of coal, but rather to the 


failure of the distributive agencies of the country, 
which is more probable, it is certainly interesting to 
see just how this difficulty would have been largely 
removed if the railroads of the United States 


where trafic 1s most congested. 


rail) does not hinder the oper- 
ation of the electric locomotive 
but actually increases its hauling 
capacity, under all conditions of 
steam locomotive is using up all its energy by radia- 
tion from its boiler and engine into the atmosphere, 
with the result that practically no useful power 1s 
avaliable to move the train, the electric locomotive 1s 
operating under its most efficient conditions and may 
even work at a greater load than in warm weather. It 
may, therefore, be said that cold weather offers no 
terrors to an electrified road but, on the contrary, it is 
a stimulant to better performance instead of a cause 
of prostration and paralysis. 


Enormous FUEL SAVING From ELECTRIC OPERATION. 


But this is not all. It is estimated that something 
like 150,000,000 tons of coal were consumed by the 
railroads in the year 1917. Now we know from the 
results obtained from such electrical operation of rail- 
roads as we already have in this country that it would 
be possible to save at least two-thirds of this coal, if 
steam locomotives. On this basis there would be a 
electric locomotives were substituted for the present 
saving of over 100,000,000 tons of coal in one year. 
This is an amount three times as large as the total 
coal exported from the United States during 1917. 

The carrying capacity of our steam roads is also 
seriously restricted by the movement of coal required 
for haulage of the trains themselves. It is estimated 
that fully 10 per cent of the total ton-mileage move- 
ment behind the engine drawbar is made up of com- 
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pany coal and coal cars, including in this connection 
the steam-engine tender and its contents. In other 
words, the useful or revenue-carrying capacity of our 
steam roads could be increased about Io per cent with 
existing track facilities by eliminating the entire com- 
pany coal movement. 

I have not mentioned the consumption of oil by 
the railroads, which we are told amounted in 1915 to 
something like 40,000,000 barrels, nearly 15 per cent 
of the total oil produced. This fuel is entirely too 
valuable to be used in a wasteful manner. It is im- 
portant for many reasons that such a wonderful fuel 
as oil should be most economically used, if for no other 
reason than that it will be needed for the ships of our 
forthcoming merchant marine, for the tractors that till 
our fields, and the motor trucks that serve as feeders 
to our railways. 


IMPORTANT FUEL SAVING BY UsInG HYDROELECTRIC 
POWER. 


The possible use of water power should also be 
considered in this connection. It is estimated that 
there is not less than 25,000,000 horsepower of water 
power available in the United States, and if this were 
developed and could be used in driving our railroads, 
each horsepower so used would save at least six pounds 
of coal per horsepower-hour now burned under the 
boilers of our steam locomotives. It is true that this 
water power is not uniformly distributed in the dis- 
tricts where the railroad requirements are greatest, but 
the possibilities indicated by the figures are so im- 
pressive as to justify careful examination as to the 
extent to which water power could be so employed and 
the amount of coal which could be saved by its use. 
There is no doubt that a very considerable portion of 
the coal now wastefully used by the railroads could 
be released to the great and lasting advantage of the 
country. 

The terrors of these “heatless” days will not have 
been without benefit if they direct the attention of the 
people and of our law makers to the frightful waste 
of two of our country’s most valuable assets—our 
potential water power and our wonderful coal reserves. 
The first, potential water power, is being largely lost 
because most of it is allowed to run to waste, unde- 
veloped. unused. The second asset, coal, is wasted 
for exactly the opposite reason. It is being used but in 
an extravagant and inefficient manner. | 

Our waterfalls constitute potential wealth which 
can only he truly conserved by development and use— 
millions of horsepower are running to waste every 
day, which once harnessed for the benefit of mankind, 
become a perpetual source of wealth and prosperity. 

While the amount of coal in our country is enor- 
mous, it is definitely limited. While Providence has 
blessed us with a princely amount of potential riches 
in our coal beds, it is known that there is a finite limit 
to the amount of coal so stored and when this coal is 
once exhausted, it is gone forever. It is really terrify- 
ing to realize that 25 per cent of the total amount of 
coal which we are digging from the earth each year is 
burned to operate our railroads under such inefficient 
conditions that an average of at least six pounds of 
coal is required per horsepower-hour of work per- 
formed. 


ECONOMY OF POWER SuppLy FrRoM STEAM-LTURBINE 
STATIONS. 


The same amount of coal burned in a modern cen- 
tral power station would produce an equivalent of 
three times that amount of power in the motors of an 
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electric locomotive, even including all the losses of 
generation and transmission from the source of power 
to the locomotive. Where water power may be utilized, 
as in our mountainous districts in the West, all of the 
coal used for steam locomotives can be saved. In the 
middle and eastern states, however, water powers are 
not sufficient and it will be necessary in a universal 
scheme of electrification that the locomotives be oper- 
ated from steam-turbine stations, but as I have already 
stated, the operation of the electrified railroads from 
steam-turbine stations will result in the saving of two- 
thirds of the coal now employed for equivalent ton- 
nage movement by steam locomotives. 

It is, therefore, not too much to say that, if the 
roads of the country were now electrified. no break- 
down of our coal supply, due to failure of distribution, 
would exist. What this would mean for the comfort 
of the people and the vigorous prosecution of the war, 
I will leave for you to imagine. 


ELECTRIFICATION ONLY Way BY WuicH RAILROAD 
Prop_emM Can Be QUICKLY AND CHEAPLY SOLVED. 


Of course, this picture which I have briefly and 
inadequately sketched of the great benefits which our 
country would have received if the roads had been 
electrified does not improve our present situation and 
it may be claimed that any discussion of such a sub- 
ject at this time is of an academic nature. This point 
of view 1s in a sense true, but I think that we can 
properly take time to consider it because of the effect 
which it may have upon our future efforts. This pic- 
ture is not merely an inventor’s dream, but is based 
upon the solid foundation of actual achievement. We 
have had enough experience upon which to base a 
fairly accurate determination of the stupendous advan- 
tages and savings which will surely follow the general 
electrification of the railroads; in fact, I think we can 
demonstrate that there is no other way known to us 
by which the railroad problem facing the country can 


_ be as quickly and as cheaply solved as by electrifica- 


tion. 

The solution of the railroad problem would also 
“kill two birds with one stone” by solving the fue! 
problem at the same time. 

If it is a fact, as has been stated, that the steam 
railroads of the country have failed to keep pace with 
the country’s productive capacity—the increased out- 
put of manufacturing industries, the extension of agri- 
culture and other demands for transportation—it is 
obvious that if the country is to go ahead, the railroad 
transportation problem must be solved and it must be 
solved at the earliest possible date. It becomes a mat- 
ter of national importance that the best solution should 
be reached in the shortest possible time. That solu- 
tion is best which will give the greatest amount of 
transportation over existing tracks, in the most reliable 
manner and, 1f possible, at the lowest operating cost. 


SIGNIFICANCE OF ELECTRIFICATION TO THE PROFESSION 
AND INDUSTRY. 


We electrical engineers are confident that we can 
make good our claim that the best solution is to be 
found in a general electrification of the railroads. 
That such a solution would be of great advantage to 
our profession and to our industry is important. 
although not as important as the great advantage 
which it would be to our country, freeing it as it would 
from the present threatened paralysis of business. 
possibility of untold human suffering and incalculable 
financial loss. 

It should give us courage and optimism for the 
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future of our. profession to contemplate the service 
which we may render in this direction, and which, it 
seems to me, is immediately at hand. 

It should arouse in all of us, and particularly in the 
vounger engineers, an enthusiastic confidence in the 
present and future stability and value of our profes- 
sion and of the electrical industry. It should satisfy 
the young engineer that the opportunity for him to 
render important service is as real and great today as 
it has been in the past for those of us who have seen 
and participated in the marvelous growth of the indus- 
trv up to the present time. 


NOTHING ABOUT ELECTRIFICATION Tuar Ts 
EXPERIMENTAL OR UNCERTAIN. 


We would not be justified in being so confident of 
the bencfits of electrification of railroads if everv ele- 
ment in the problem had not been solved in a thor- 
oughly practical manner. The electric generating power 
stations, operated either by water or by steam tur- 
bines, have reached the highest degree of perfection, 
efficiency and reliability, while the transmission of elec- 
tricity over long distances, with reliability, has become 
a commonplace. Electric locomotives capable of haul- 
ing the heaviest trains at the highest speeds, up and 
down the heaviest grades, have heen built and found 
in practical operation to meet every requirement of an 
exacting service. 

There is, therefore, no element of uncertainty, 
nothing experimental or problematical, which should 
cause us to hesitate in pressing our claims upon the 
attention of the country. 

Flectrification of railroads has progressed with 
relative slowness during these many years, waiting 
upon the development and perfection of all of the 
processes of generation and trasmission and of the 
perfection of the electric locomotive itself. When all 
these elements had been perfected, as they now have 
been for several years, the railroads found themselves 
without the necessary capital to make the investment. 


ELECTIFICATION Bic Task—So Is Any EFFORT TO 
INCREASE TRANSPORTATION FACILITIES. 


I realize that the task of electrifying all of the 
steam railroads of the country is one of tremendous 
proportions. It would require under the best of con- 
ditions many years to complete and demand the ex- 
penditure of billions of dollars. 

The country, however, has clearly outgrown its 
railway facilities and it would require, in any event, 
the expenditure of billions of dollars and many years 
of time to bring the transportation facilities up to the 
country’s requirements. 


ELECTRIFICATION IN MOUNTAINOUS AND 
OTHER CONGESTED SECTIONS. 


STARTING 


It is not necessary that electrification should be 
universal in order to obtain much of its benefits. It 
is probable that one of the most serious limitations of 
our transportation system, at least in so far as the 
supply of coal is concerned, is to be found in the 
mountainous districts and it is precisely in such situa- 
tions that electrification has demonstrated its greatest 
value. Electrification of a railroad in a mountainous 
district will in the worst cases enable double the 
amount of traffic to be moved over existing tracks and 
grades. 

If a general scheme of electrification were decided 
upon, the natural procedure would be, therefore, to 
electrify those portions of the steam railroads which 
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will show the greatest results and give the greatest 
relief from existing congestion. Electrification of such 
sections of the steam railroads would have an imme- 
diate and beneficial effect upon the entire transporta- 
tion svstem of the country, and it is our belief that 
electrification offers the quickest, best and most eff- 
cient solution that is to be obtained. 


IMPERATIVE NEED FOR MAKING AN EARLY START. 


It may be said that the present 1s not a propitious 
time in which to deflect any of the country’s money 
into railroad electrification. I think that, in spite of 
the enormous advantages of which I have spoken, 
we would be inclined to agree with such a point of 
view if it were not for the recent unpleasant demon- 
stration of the failure of our railroad transportation 
systems to meet the demands which have been placed 
upon them by the industries, aggravated it is true by 
the war conditions, and also by the unkindness of the 
weather. 

After all, the question for the country to decide 
is whether we dare to limp along with the present | 
conditions of restricted production, due to limited 
transportation, at a time when the world demands 
and expects from us the greatest possible increase in 
our efficiency and total production. 

_ What assurance have we that the present condi- 
tions are temporary, and even if they improve, as 
they will with the coming of warm weather, what 
are we going to do next winter? Of course, even if 
we should start electrification at once, we could not 
have all our railroads electrified by next winter, but 
we could have a good start. and as Sherman said 
about the resumption of specie payments—‘‘The way 
to resume is to resume,” so “The wav to electrify 1s 
to electrify.” 


———- 


WAR CHEST PLAN A SUCCESS. 


Electrical Industry Contributes Heavily to War Relief 
Work at Rome, N. Y. | 


The war-relief work inaugurated last November 
by the Rome War Chest Association, at Rome, N. Y., 
stands out as a conspicuous example of the effective- 
ness of organized community effort under capable lead- 
ers, Funds for the War Chest were raised by annual 
dues of members, and nearly every one in that city 
became a member. The amounts of dues for indi- 
viduals and companies were graded according to re- 
spective incomes. By this method, $346,000 per year 
was pledged for the period of the war. -An attractive 
bronze button was adopted for members, and the com- 
munity of 25,000 inhabitants showed up with 8700 
contributing members. 

It is interesting to note that the largest corpora- 
tions’ and employees’ subscriptions came from com- 
panies closely identified with the electrical industry, 
such as the Rome Brass & Copper Company. Rome 
Wire Company, Rome Manufacturing Company, 
Rome Flectrical Company, Spargo Wire Company, 
Rome Hollow Wire & Tube Company, and the Rome 
Turney Radiator Companv. These are the same com- 
nanies who caused the large electric sign to be placed 
near the New York Central depot, reading: “1/10 of 
the copper used in the United States is manufactured 
in Rome.” 

H. T. Dvett, president and treasurer of the Rome 
Wire Company, was one of the hardest workers in 
the campaign and its success was in no small measure 
due to his untiring efforts. 
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POWER TRUCK FOR GENERAL UTILITY . aa 


LINE WORK. 


The horse-drawn lineman’s wagon and line gang’s 
truck are fast being superseded by mechanically pro- 
pelled vehicles with their greater speed, lower cost of 
operation, greater ability for work without need for 
rest, and many other reasons. The horse is still used 
for the long-distance transmission line in mountain 
trails, but in cities and where the going is good the 
electric battery or gasoline trucks are used almost 
exclusively. 

The motor truck can be adapted readily to every 
phase of overhead and underground transmission and 
distribution work. The body may be varied from the 
kitchen-cabinet variety, which contains everything that 
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Fig. 1—The Tower-Type Wagon Using Power Winch for Pole 
Setting and Removing. 


goes to the building of a pole line, from pole paint to 
pole step, lunch to life-saving apparatus. A typical 
truck Gan be as economically and conveniently used 
for stringing street-railway trolley, setting the trolley 
poles and answering calls of “trolley down” as for 
hauling underground cables to the manhole and then 
pulling them through the underground ducts. Tree 
trimming, a more important operation since the tung- 
sten has replaced the arc lamp on such a large scale, 
can be quickly and properly done with the truck of 
the tower type. Setting a pole, hauling up a trans- 
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Fig. 2.—Garford Truck Containing All 
gency Linework. 


Necessities for Emer- 


former and hanging it are also done more simply. 
more quickly and more cheaply—matters of impor- 
tance when there is so much to do with few men to 
do it. 

The truck with a tower makes a very useful gen- 
eral utility line truck. Tools and transformers may 
be placed on the tower platform which is then raised, 
reducing much of the ground work, accidents and loss 
of time. The power winch shown at the side of the 
truck in Fig. 1 is useful for many purposes, one of 
which is shown, namely, setting a pole, to be followed 
later by pulling out the discarded wooden pole and 
carting it away, as shown in Fig. 3. Much more 
work, and a better job, can be done with fewer men 
with the truck. When stringing three-phase circuits 
the three cables may be taken up by an equalizing bar 
which in turn is fastened to the tower by a dynamo- 
meter. The truck is then started up and pulls all 
conductors staunch at equal stress. 

Light is an important factor in safety and good 
workmanship. Apart from the headlights and rear 
light, facilities may, where desired, enable portable 
cord to be plugged into the side of the truck, the lamp 
in turn being used in manholes and similar places. 
Again, a lamp and reflector may be hung on the tower 
and used as a searchlight along the pole line, or for 
flood lighting during night and emergency work in 
finding and repairing trouble. 

The uses for such a truck are endless, for it covers 
every phase of underground and overhead work, as 
well as tree trimming, maintenance of arc and tungsten 
lamps and the cleaning of globes, trolley stringing, and 
so forth. The truck shown is made by the Garford 
Motor Truck Company, Lima, Ohio. It is fast, and 
sufficiently heavy to give the required ruggedness for 
a severe class of work. The body has been designed 
for the various classes of work, and every bit of space 
has been utilized, under seats, under the tower and 
elsewhere, for storage of materials or tools. 
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3.—Garford Truck Starting Out for Day’s Work With 
Complete Equipment, and Poles on Trailer. 


Fig. 
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Railroad Electrification as a National 
' Issue 
W the recent drastic industrial shutdown 


was decreed as an urgent fuel-conservation 

measure it was tacitly admitted that one of 
the primary reasons for the embargo on business was 
the inability of the railroads to handle the enormous 
traffic that had congested their lines. This aiso was 
the prime reason that had compelled the Government 
to take over the roads a few weeks earlier. These 
facts forcibly brought home to the nation that it was 
confronted with a very grave transportation problem. 
Although we have more railroad development than any 
other country, here was a national crisis in which this 
vital link in our hurried preparations for war proved 
unequal to its tasks. 

Analysis of the railroad congestion showed that it 

was most acute at the terminals and in certain moun- 
tain divisions where the train movements were slowed 
down by lack of track capacity or heavy grades. Elec- 
trical men conversant with the operation of electrified 
railroad divisions quickly saw that electricity would 
bring the remedy for the severe congestion at these 
critical points, since it had in numerous cases clearly 
demonstrated its greatest advantages at just such 
places where congestion and operating conditions were 
very severe. Few were willing to come out in strong 
advocacy of such electrification at the present time, 
however, on account of the known great‘difficulties in 
nnancing any betterments involving heavy capital out- 
lay. 

It has remained for E. W. Rice, Jr., president of 
the American Institute of Electrical Engineers, to 
point out the peculiar timeliness of such railroad elec- 
triication. Ina masterly and far-sighted address pre- 
sented before last week’s midwinter convention of that 
body, he has made a most able presentation of elec- 
trification as an immediate national problem. On ac- 
count of the great importance of this matter to the 
electrical industry we reproduce Mr. Rice’s address in 
full on other pages of this issue. A man of large 
affairs, at the head of one of the most extensive manu- 
facturing organizations in the country, Mr. Rice has 
naturally viewed the entire problem from a broad 
standpoint and in its proper relation to fuel conserva- 
tion, increase of track capacity and schedule speed, 
elimination of wasteful haulage of steam-locomotive 
coal, water-power development, power supply from 
efficient steam-turbine generating stations, reliability, 
finance and peculiar timeliness. 

Mr. Rice points out that an extraordinary saving 
of at least 100,000,000 tons, or two-thirds of all the 
coal now used annually by the railroads, would result 


from general electrification of lines throughout the 
country. This is twice the total coal shortage reported 
for 1917. He shows that the electric locomotive and 
its power supplv has for many years been clearly be- 
vond the experimental stage. Its efficiency is greatly 
superior to that of its steam rival, especially during 
very cold weather. This was very forcibly demon- 
strated during the severe blizzards last month when, 
instead of developing exceptional power to force their 
way through heavy snowdrifts, the steam locomotives 
fell down woefully due to their heat losses increasing 
enormously with the severity of the weather. The 
protracted delays to steam trains were caused princi- 
pally by this greatly lowered efficiency. 

Without attempting to review Mr. Rice's clear 
statement of the strong case for electrification, it may 
be well to emphasize some of his conclusions, espe- 
cially relative to financing the improvement. The 
urgency of immediate increase of capacity at congested 
points so as to facilitate the movement of traffic at 
these places is of course manifest. These betterments 
will in any case involve very large capital outlays. The 
most expedient remedy lies in increasing the capacity 
of the present trackage. This can be done by electrifi- 
cation, which in fact is the only speedy and also the 
cheapest solution of the problem. Universal railroad 
electrification, while highly desirable is now out of 
the question. Successful prosecution of the war, how- 
ever, requires that every effort be made to prevent 
another industrial tieup which is likely to cause serious 
consequences. The restricted sections of our trans- 
portation system must therefore be attacked without 
delay. They offer an exceptionally favorable oppor- 
tunity to begin actively on the general electrification 
of our railroads, which holds out so much promise of 
important savings and other attendant advantages to 
the country. 

We heartily commend Mr. Rice’s able address to 
the Director-General of Railways, to the executives of 
the railroad companies, and the railroad industry as a 
whole. We hope that it will help materially in bring- 
ing railroad men to a realization of the numerous ad- 
vantages that electrification has to offer and induce 
them to bring it about to the greatest extent possible 
under prevailing conditions and make it universal as 
scon after the war as practicable. 


Repeal the Postal Bill 
HE rejection by Congress of the provision in the 
T Post Office Appropriation Bill, increasing the 
postage rate upon periodicals is a national neces- 
sity. The operation of such a bill would impede na- 
tional development, retard progress and lower the 
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efficiency of the individual and nation as a whole. The 
taxation of our journals by imposing an increased rate 
of postage is not a matter affecting the publisher and 
subscriber alone, but one with which the nation as a 
whole is concerned, and very closely. Many of the 
journals are a national asset of a high order for they 
are doing a magnificent work in the service of the 
country. The imposition of increased postage would 
restrict circulation, place an additional burden upon 
the publisher and one which would have to be borne 
eventually if not immediately by the reading public. 
As it is, the present high price of paper is working a 
hardship with many of the nation’s periodicals; in some 
instances subscriptions have already been increased, in 
others circulation curtailed and reading matter re- 
trenched to the detriment of the publisher, the sub- 
scriber and the advertiser. 

The work of many of this country’s journals is not 
merely individual but national. Perhaps no two things 
have done more to bring North and South, East and 
West close together than have the railroads and the 
nation's journals. By means of low postage rates it 
has been possible to dispatch these journals broadcast 
over the country, placing them within the financial 
reach of everv one. Many of these technical journals. 
whether in the field of engineering, medicine, law, art 
or any other domestic, industrial or scientific sphere 
of endeavor, are fulfilling a function impossible to 
evaluate. They are circulating knowledge and expe- 
rience, creating inspiration, building incentive from 
the example set by others, and making possible the 
intimate exchange of ideas. To the credit of the tech- 
nical journals in no small measure is due the rapid 
development of civilization and human progress of the 
last decade. The technical journal brings one into 


intimate contact with the world’s work, and dreams . 


and aspirations and accomplishments of others; 
through it one learns what the world 1s doing, how it 
is doing it and why. The technical journal imparts 
information, it suggests, inspires, creates and guides. 
Surely this is the most efficient manner of using 
knowledge, and permits of its utilization to the best 
advantage. The technical periodical is not a luxury. 
It is a necessity. It is necessary to the engineer or 
any one else endeavoring to keep abreast in his pro- 
fession or calling and obtain eminence in his domain. 
To remain uninformed today is not merely to stagnate, 
but is to fall behind. | 

Postage rates have frequently been reduced be- 
twecn this country and foreign lands that this country 
might bring itself nearer other countries in thought 
and act. Surely it is a shortsighted policy to differen- 
tiate between the citizens in one part of the country 
and another by restricting the distribution of knowl- 
edge, retarding the circulation of news of the prog- 
ress of the world of commerce and of men, by im- 
posing a cost for mailing that will remove this news 
from a large portion of the country’s citizens. Is this 
not an act to foster sectionalism, which the journals 
and cheap postage have done so much to overcome? 
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The Postal Bill‘is anathema to conservation and 
the mobilization of the national industries. It would 
stunt instead of hastening and encouraging individual 
and national growth. The Postal Bill is a mistaken, 
shortsighted, retrogressive piece of legislation, which 
if allowed to stand, would prove costly to the indi- 
vidual, the community and the nation. It would almost 
disastrously hamper what is probably the chief me- 
dium for the prompt dissemination of knowledge that 
is so essential to continued national progress. The 
bill should be promptly repealed. 


Making Residence Electric Service 
More Complete 


ROM time to time there has been considerable 
F pressure brought to bear on architects and electri- 

cal contractors with a view to impressing on 
them the need for a sufficient number of conveniently 
located outlets in the home. Many otherwise com- 
pletely equipped dwellings have been sadly neglected 
in this respect and undoubtedly the use of electrical 
appliances has been retarded because of the diffculty 
in making proper socket connections. 

Architects are principally to blame for this condi- 
tion, and anything that can be done to convince them 
of the importance of giving due consideration in their 
specifications to the present need for wall and floor 
receptacles will be well worth while. Electrical con- 
tractors realize the conditions. Their failing has been 
an eagerness to reduce wiring cost so that they would 
be insured of receiving the contract. 

The present time is an-admirable one to remedy, 
to some extent at least, these evils in houses already 
wired. In the first place there is at present very little 
activity in new house wiring and most contractors 
have the time and facilities for conducting a campaign 
of this kind. Secondly, the use of electrical appliances 
is rapidly extending because it is being realized that 
they are labor savers, they conserve fuel, food, trans- 
portation, etc., and their cost of. operation is low. 

It is obvious, therefore, that a campaign to install 
wall or floor receptacles would have a timely appeal. 
Elsewhere in this issue we describe a campaign of this 
sort being conducted by the Public Service Company 
of Northern Illinois. Central stations and contractors 
can well afford to give some attention to this subject 
as it enables the former to acquire new business with- 
out capital expenditures and the latter to derive busi- 
ness from the otherwise inactive residence field. 


Strikes 


T is all very well to bring strikes to an end; but what 
| is of far more importance now is that no strikes, 

likely to interfere with the Government's war 
operations, shall be permitted to begin. The nation 
cannot afford to lose time even on arbitration. No 
strikes are tolerated on the battle front; they should 
not be tolerated in the rear. 


February 23, 1918. 
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Week’s Events 


IRA TUM AURA RAR Ae 


Jobbers Meet in Philadelphia — Midwinter Convention of 
American Institute— Millar on Lighting Curtailment 


JOBBERS DISCUSS TRADE ACCEPTANCES 
AND BUSINESS CONDITIONS. 


Meeting at Philadelphia Characterized by Addresses by 
Prominent Speakers—New Officers Elected. 


About 40 members of the Atlantic Division of the 
Electrical Supply Jobbers’ Association were present 
at the February 13 meeting, held in Philadelphia at 
the Bellevue-Stratford. The program contained four 
features, all of which were of exceptional interest. 
Chairman W. E. Robertson conducted the meeting. 


THe TRADE ACCEPTANCE. 


The first to speak was M. A. Curran, general credit 
manager of the Western Electric Company, his sub- 
ject being “A Plan for the Practical Application of 
Trade Acceptances.” 

Since the new law went into effect, recognizing 
trade acceptances, there have been some who have 
seized upon it as a cure-all and have tried to put it 
into effect heedlessly and in a manner to do more 
harm than good. 

That eventually it will be of great benefit to all 
industries is unquestioned, but in the speaker's opinion 
the trade acceptance should be adopted gradually. 

In the first place, banks must co-operate by dis- 
counting the drafts. Therefore, do not seek to force 
through a lot of “‘chicken-feed” items. Mr. Curran 
suggested that trade acceptance drafts should not be 
written for less amounts than $100. Moreover, do not 
try to bring all the trade at one sweep down to the 
30-day trade acceptance basis, rather go about it by 
bringing the 90-day customer down to the 60-day basis, 
the 60-day customer to the 30-day basis, etc. 

Some suggestions were also made as to the cor- 
rect form of draft. 

So important was this matter of trade acceptances 
considered, that the meeting instructed the division 
secretary, E. Donald Tolles, to take the time to visit 
each member company and urge upon the auditing 
and treasury departments the adoption of the plan and 
explain the details as they are set forth. 


OPPORTUNITY FOR SALE OF APPLIANCES. 


J. M. Wakeman, general manager of the Society 
for Electrical Development, was the next on the pro- 
gram. with a talk on “Opportunities for Profitably In- 
creasing the Business of Electrical Jobbers.”” This 
took the form of remarks aimed at increasing the sale 
of electrical appliances at this critical time: for the 
reason that the use of such appliances. particularly 
those used in cooking, result in the saving of fuel and 
food. Most central stations, even though thev are 
turning away power business because of lack of ability 
to finance extensions capable of taking it on, are still 
able to saturate their lines with more of this cooking 
business, 

He quoted some statistics in regard to the amount 


of fuel burned in coal ranges and the proportion of 
this which could be saved if electricity were to dis- 
place the coal ranges. | 

Therefore, it is patriotic co-operation to encourage 
the use of electrical household appliances. No one 
need hold back because of a feeling that they come 
under the head of non-essentials or luxuries. And 
anyone Who shrinks and abandons his markets at this 
time is doing himself and his industry an injustice. 


Tue War AND BUSINESS. 


The Babson Statistical organization on co-opera- 
tion always has something of interest to every line of 
business, and experts of exceptional ea to pre- 
sent the facts. Such a man was E. MaclIlwain, 
who addressed the meeting upon the e “What 
the War Means to American Business.” 

It was a stirring talk and one which brought a com- 
mensurate round of applause, and the speaker re- 
ceived a standing vote of thanks for his pains. 

There was not sufficient time to go into the sub- 
ject with all the thoroughness of a characteristic Bab- 
son analysis, but Mr. MacIlwain did give the hearers 
some straight-from-the-shoulder facts about the ruts 
that the European countries and America had been 
getting into, and how the war, awful as it is, still is 
acting as a great leveler in the industriał activities of 
the world. [le spoke of the ways in which it is wak- 
ing up England, France and the United States to a 
realization of their industrial responsibilities. We 
will face a different Europe when the war is over. 


Tax RETURN STATEMENTS. 


“How Electrical Jobbers Should Prepare Returns 
Under the Tax Law.” This question was discussed 
by C. E. Patterson, comptroller, and J. F. Zoller, tax 
attorney of the General Electric Company. It is a job 
for both an auditor and a lawyer. They “got away 
with it” very creditably, considering that the Form 
1031, Corporation Income Tax Return, had only been 
out about four days, and Form 1103, Excess Profits 
Tax, had not yet been issued by the Government. 

It was urged, by the way, that every member ob- 
tain from the collector in his district both of these 
forms as soon as possible, also a copy of Regulations 
41, covering War Excess Profits Tax. 

Both the gentlemen were excellent speakers and 
made this perplexing problem as clear as it could be 
made with the information available at the time. But 
every individual company’s problem is going to differ 
from that of every other, when it comes to applying 
this law, which brought up the advisability of the job- 
bers getting a uniform system of accounting into effect 
as soon as possible. If they all kept their books alike 
many of the difficulties would be eliminated. 


ELECTION OF OFFICERS. 


After the presentation of these papers an executive 
session was held for the election of officers. This re- 
sulted as follows: 
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Division Chairman, E. C. Graham, National Elec- 
trical Supply Company, Washington, D. C. 

Executive Committeemen : 

F. S. Price, Pettingill, Andrews Company, Poston, 
Mass. 

H. M. Savage, Wetmore, Savage Electric Com- 
pany, Poston, Mass. 

A. M. Little, Mohawk Electrical Supply Company, 
Svracuse, N. Y. 


W. E. Robertson, Robertson Cataract Electric 
Company, Buffalo, N. Y. 
W. L Bickford, Iron City Electric Company, 


Pittsburgh, Pa. 

L. V. Garron, Philadelphia Electric Company, 
Philadelphia, Pa. 

H. T. Hochhausen, Brooklyn Electrical Supply 
Company. Brooklyn, N. Y. 

E. Donald Tolles was continued as secretary, with 
office at 52 Broadway, New York, N. Y. 


AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS HOLDS MIDWINTER 
CONVENTION. 


President's Address and Nine Technical Papers Presented 
at Two-Day Meeting in New York. 


Although not largely attended on account of the 
war, the sixth annual midwinter convention of the 
American Institute of Electrical Engineers held in 
New York City on February 15 and 16 was the occa- 
sion of one of the most important addresses on rail- 
road electrification as yet presented. This was the 
address of President E. W. Rice, Jr., in opening the 
meeting on Friday morning. It is reproduced in full 
on other pages of this issue. The address created a 
profound impression on all present by showing that 
electrification offers the only practical and economical 
solution of the aggravated transportation congestion 
and the coal shortage resulting therefrom. 


CrirRCUIT-BREAKER RATINGS. 


Coming to the technical part of the program, the 
first paper was by E. M. Hewlett, J. M. Mahoney 
and G. A. Burnham, on the subject “Rating and Se- 
lection of Oil Circuit-Breakers.”. This was briefly 
abstracted by Mr. Burnham, Mr. Hewlett and Mr. 
Mahonev adding some supplementary remarks. Prob- 
ably there is no electrical equipment of equal impor- 
tance where there is so little uniformity of method 
in determining upon the capacity and class of equip- 
ment to install to correct given requirements. The 
object of the paper was to suggest a way whereby a 
more uniform statement could be secured from manu- 
facturers with reference to rating and recommended 
selection. 

What are the factors involved in the selection? 
How should the A. I. E. E. rules on the subject be 
apphed? Are there any average-system short-circuit 
characteristics that can be used in selecting oil circuit- 
breakers for certain systems? These were the three 
lines of study. laid down in the paper. To determine 
the short-circuit transient for a system by actual test 
involves much expense and delay, which is also true of 
such determination by calculation, 

The authors suggested a set of decrement curves 
based upon several assumptions: transient character- 
istics of alternators of normal design, determined 
from oscillograph tests; that the effect of capacitance 
and resistance be neglected; that contact resistance at 
short circuit is zero; that the alternator is carrying 
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full load 80 per cent power-factor; that the short 
circuit was established at the point of the pressure 
Wave corresponding to maximum possible instantan- 
eous current, and that no automatic voltage regulators 
are used. 

It was hardly to be expected that the paper would 
be a solution of the difficulties found in this field, in- 
deed, as one of the authors expressed it, the paper 
was rather a bench mark to work out from in future 
discussions. 

METERS AND MEASUREMENTS. 


In the absence of President Rice, the meeting on 
Friday afternoon was called to order by B. A. 
Behrend, as the senior vice-president present. The 
general subject for this session was meters and meas- 
urements, the program comprising four papers. 

Two of these papers were of the same order, 
namely: “A New Standard for Current and Poten- 
tial,” by C. T. Allcutt, and “The Thermoelectric Stan- 
dard Cell,” by C. A. Hoxie. The two were abstracted 
by their authors and then discussed together. 

The Allcutt paper described a cell which has been 
devised as a substitute for the ordinary standard cell, 
and intended for use particularly with potentiometers 
employed in commercial service, especially in connec- 
tion with measurements of temperature by means of 
thermocouples. This is a self-contained device em- 
bodying a fine filament in a vacuum bulb as well as 
a variable-resistance element. The work done in con- 
nection with the development of this new standard 
has demonstrated that it may be relied upon to main- 
tain an accuracy of + O.I per cent. 

Mr. Hoxie’s experiments were made with a view 
to obtaining a secondary standard of electromotive 
force by utilizing the electromotive force of a thermo- 
couple. The operation of the cell consists in bal- 
ancing the potential across a resistance against the 
thermoelectric electromotive force of the ther- 
mocouple. This requires a definite value of current 
through a filament which is a source of heat for the 
thermocouple. The temperature coefficient has dif- 
ferent values, depending upon the temperature of the 
heating filament. Means are provided for compensat- 
ing for the temperature coefficient of the cell. The 
construction of the cell was discussed in detail, par- 
ticularly the use of gas in the bulb. A review of the 
characteristics brings out several advantages of the 
thermoelectric standard cell. The results of perma- 
nency tests on a number of cells are shown. The 
standard cell has been successfully applied to potentio- 
meters designed for thermocouple work. Further 
experimental work on this cell is now under way. 

In the discussion, Mr. Stockwell stated that the 
two devices presented as substitutes for the standard 
cell fall short of the latter in accuracy, simplicity and 
cheapness. Why resort to such substitutes when stand- 
ard cadmium cells can easily be made up at a cost 
of approximately $3.00? 

To this point Mr. Allcutt replied that his substi- 
tute embodied not only the cell element but also the 
resistance unit which must be employed in connection 
with the potentiometer. In this case the unit device 
corresponds with and replaces the standard cell and 
standard resistance. 

“The Character of the Thermal-Storage-Demand 
Meter,” by P. M. Lincoln, and “Measurement of Pow- 
er Losses in Dielectrics of Three-Conductor High- 
Tension Cables,” F. M. Farmer, were two highly 
technical contributions. 

Mr. Lincoln gave a detailed description of the con- 
struction of a thermal-storage-demand meter and 
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showed wherein it always indicates what may be 
called “logarithmic average” rather than “arithmetic 
average’ of power consumption, heretofore indicated 
by practically all demand meters. The inherent faults 
of the “arithmetic average” or “block interval” meter 
were described and examples given demonstrating that 
the thermal-storage meter alone recognizes the true 
heating effect that fixes size of equipment and there- 
fore cost that should be assessed against the customer. 

Mr. Farmer described a method used at the Elec- 
trical Testing Laboratories, New York City, for 
measuring the dielectric power losses in 10-foot sam- 
ples of three-conductor cables with three-phase po- 
tential applied to the cable. 

These papers were discussed by Mr. Hall, Mr. 
Pratt, Dr. Lloyd and A. S. Albright. 


PRESIDENT RICE ON THE WAR SITUATION. 


Most of the members adjourned to the Cafe Poule- 
vard for dinner before attending the evening session. 
A feature of interest in connection with the dinner 
was a patriotic address by President Rice—it was op- 
timistic but with a tone of caution, giving credit where 
credit was due, but emphasizing the need and value 
of just criticism. 

Mr. Rice showed how fortunate our country was 
in having as its President a spokesman who presented 
the ideals of the American people in so clear and so 
impressive a manner as to be accepted as the leading 
spokesman on our side of the war. Speaking of the 
mixed impressions with which we receive the conflict- 
ing statements of our progress in taking up active 
war work, Mr. Rice cautioned his hearers to remem- 
ber the extraordinary magnitude of the task. In view 
of our unpreparedness we could not expect greater 
progress than has been achieved. The mistakes made 
since we entered the war are negligible compared to 
the overwhelming mistake of failure to prepare dur- 
ing 1915 and 1916. He was inclined to believe that 
the criticism manifested in many quarters would be 
allaved by the selection of a war cabinet consisting of 
not one political party, but the most capable leaders 
and administrators in the country, men who would 
inspire confidence in all quarters. 

There is needed primarily a leadership by men 
trained in the spirit of co-operation. No single ele- 
ment by itself—-neither capital or labor alone, nor the 
Army or Navy alone—can win the war. There must 
be the most perfect “team play” by all. 

Dr. A. C. Crehore addressed the evening meeting 
upon the subject of “Some Applications of Electro- 
magnetic Theory to Matter.” As might he expected 
from the title, this lecture was highly scientific. After 
explaining the electromagnetic theory, it was stated 
that results obtained agree with the form of the atomic 
theory and indicate: 

a. The weight of an atom is proportional to the 
total kinetic energy of the electrons it contains, rela- 
tive to the center of the atom. 

b. The weight of any ring of electrons in an atom 
is fixed independent of its radius, and alwavs con- 
tributes the same amount toward the total weight of 
an atom. 

c. The weights of all atoms have been calculated. 
except the rare earths, on the above basis of rings of 
electrons. 52 out of 7o elements come within the 
chemist’s error in measuring the weights. Most of 
the weights are obtained from three numbers only. 

d. Most of the elements thus determined are based 
upon rings of four electrons as fundamental. 

e. The halogens are based upon rings of five, and 
iron upon rings of six. 
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ALTERNATING-CURRENT COMMUTATOR MOTORS. 


The concluding session on Saturday morning was 
occupied with the above general subject. Marius A. 
Latour offered a carefully prepared paper upon ““Com- 
mutation in Alternating-Current Machinery,” which 
was translated and presented at the meeting by C. O. 
Mailloux. W. C. K. Altes discussed “The Polyphase 
Shunt Motor.” V. Karapetoff described his “Seco- 
mor’ —a kinematic device which initiates the*perform- 
ance of a series-wound commutating motor. 

This latter is a subject of great popular and com- 
mercial interest. Mr. Karapetoff showed how this 
comparatively simple mechanical device can be used 
to design motors with a few simple manipulations. 

The device consists of four bars of adjustable use- 
ful length and with adjustable angles. These bars 
can be set in a combination to represent the vector 
diagram of voltages in a motor with any desired con- 
stants. By moving the bars to vary the load, com- 
plete performance characteristics of the motor can be 
obtained, including the speed, the torque, the power- 
factor, etc. An additional device, called the impedo- 
meter, permits one to take into account the impedance 
drop in the machine. An adjustable saturation curve 
made of soft wire is used in connection with the 
secomor, to enable one to investigate the effect of 
saturation. 
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DISADVANTAGES OF LIGHTING CURTAIL- 
MENT DISCLOSED. 


Paper by P. S. Millar Points Out the Comparatively Small 
Saving in Coal Produced and Shows Other Short- 
comings of the Present Policy. 


The fallacy of lighting curtailment as a real coal- 
conservation measure was exposed in an important 
paper presented before a special meeting of the [Hum- 
inating Engineering Society held in New York City 
on February 14. The author was Preston S. Millar, 
past-president of the Society and gencral manager of 
the Electrical Testing Laboratories. His observations 
were made since the various light-curtailment orders 
were issued in the last few months and were aided by 
data and opinions furnished by some two dozen prom- 
inent lighting experts., Mr. Millar's paper was also 
presented before the Philadelphia Section of the So- 
ciety on the evening of February 10. 

In opening, Mr. Millar emphasized the need of 
eliminating all clearly manifest waste and extrava- 
gance in order to prosecute the war. Speaking of our 
dependence on artificial lighting, he said that a mo- 
ment’s contemplation of the curtailment of living which 
would ensue if there were no artificial light will con- 
vince of its invaluable and indispensable nature. The 
cost of artificial illumination of all kinds is about 
$500,c0c,000 annually, or 1⁄4 to 2 per cent of the total 
expenditure of the people. It compares with $65,- 
000,000 spent for liquor, and $4 0,000,000 for tobacco. 

The total coal output of the country in 1917 was 
about 640,000,000 tons, of which 36,000,000 tons were 
used in the production of electric light and power 
(exclusive of electric traction) and about 12,000,000 
tons for the production of electric light. This latter 
figure shows that only about 2 per cent of the coal 
produced goes into electric light. The coal shortage 
is estimated at 50,000,000 tons. Therefore, if all 
electric lights were arbitrarily cut off the coal thereby 
saved would be only 24 per cent of the required total 
saving. A similar saving could be produced by re- 
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placing all private plant power with central-station 
service, or by maintaining the temperature of build- 
ing interiors 3 or 4 degrees below the present value. 
If all electric light were wasted, the loss of coal would 
be but a small part of the total waste of which the 
country is guilty. As relatively little light is wasted. 
it is evident that the amount of coal that can be saved 
by curtailment of electric lighting is small. This is 
graphically shown in Fig. 1. 

A consensus of 14 lighting experts shows that prior 
to the war too little artificial illumination was em- 
ployed in industrial and commercial lighting to serve 
the best interests of the public. The most liberal use 
of artificial light in interiors attained a level only 
about one-quarter of the most feeble daylight em- 
ployed in the same interiors. In general, therefore. 
artificial lighting standards have not been too high. 

According to the consensus of 24 lighting experts 
reported in the paper, the amount of artificial light 
used should be increased in industrial and protective 
lighting in order to promote output. and should be 
reduced slightly in other classes of service in order to 
efiect savings in coal. Experiments described show 
the output of a large machine shop to have been in- 
creased by 15 per cent in consequence of a trebling of 
the artificial lighting. This is an illustration of the 
reason why illumination should be increased in some 
classes of service. The adjustments thus indicated 
are given in the accompanying table. 

ADJUSTMENT OF ILLUMINATION INTENSITIES WHICH OUGHT TO 


Be Mate From STanrarns EXISTING BEFORE THE WAR, 
IN VIEW OF THE WAR AND FUEL SHORTAGE. 


Class of Lighting Per Cent Desirable Adjustments 
Service Distribution in Intensity 
Street sesen Seda e deca: 15 —5 
Public Building ........... 3 —10 
Industrial 2:3. csceseseiss 18 +50 
Protective ............... 1 +200 
Commercial .............. 20 —?20 
Residence ..............-. 26 —?() 
Recreational .............. 7 —4 
Advertising .............. J —8n 
Miscellaneous ............ 5 —10 
100% Net — 


B 7ra, Coar -1917 


I Total Coal- Electric 
WH, Light and Power 


Total Coal- 
AY Zectric Light 
E] Total Coal Saved Thraugh 
Lighting Curtailment 


Fig. 1. 
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Fig. 2. 


A net saving of 7 per cent in artificial light 1s indi- 
cated by this consensus. Applied to coal, this means 
a net annual saving of 840,000 tons per annum. The 
amount of this saving in comparison with other coal 
savings is as follows and also shown in Fig. 2. 


Total saving which must be accomplished..... 
Net saving thought desirable through curtail- 
ment of electric lighting................. 
Saving if one degree lower temperature is 
adopted for building interiors: i. e. 69° 
Mistead of 10 Rs ick Selmi dea k cee bares hee Sait 
Saving if each family Cecreases by one shovel- 
ful its daily use of coal 


30,000, C00 tons 


R40 ONO tons 


3,000,000 tons 


15,000, 00 tons 


(Err r © © © © oe es eH ee BH 


In curtailing artificial light te effect coal savings, 
the important thing is to eliminate waste of light. To 
this end unnecessary lamps should be removed, lamps 
should be diligently extinguished when not needed, 
and inefficient lamps should be replaced with efficient 
lamps. The use of suitable reflectors, careful clean- 
ing of lamps and reflectors, and the use of good light- 
reflecting surfaces are other means of effecting sav- 
ings. Attempts to curtail artificial light otherwise 
than is here indicated are inadvisable. The relatively 
insignificant coal saving would be accomplished at the 
expense of diminished safety, reduced industrial out- 
put and liability to impairment of vision. It would 
become advisable only if the coal shortage became so 
acute that distinct impairment of the human energy 
of the country would be preferable to the use of the 
amount of coal involved. l 


Milwaukee School of Engineering Secures Prom- 
inent Engineer as Business Manager.—The School 
of Engineering of Milwaukee announces that Francis 
A. Vaughn, senior member of the consulting engineer- 
ing firms of Vaughn & Mever, of Milwaukee and 
Wausau, Wis.. and Charles L. Pillsbury Company, 
Minneapolis and St. Paul, Minn., has been engaged by 
the School as business manager and director of en- 
gineering and industrial relations. 


| ci ruary 23, 1918. 
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House Wiring Results at Elmira—Public Service Company 
Conducting Appliance and Better Wiring Campaign 


ELMIRA COMPANY SECURES 1465 HOUSE- 
WIRING CONTRACTS IN 1917. 


The Elmira (N. Y.) Water, Light and Railroad 
Company concluded its year’s house-wiring campaign 
on December 31 with a total of 1465 contracts to its 
credit. This was only 35 contracts less than the goal 
of 1500 which the sales department set for itself on 
the first of the year for 1917. The fact that this figure 
was so nearly realized in spite of the considerable 
reduction which has taken place in the size of the 
selling staff, is particularly noteworthy. If they could 
sign up 1465 contracts short-handed and in competi- 
tion with Liberty Bonds, Red Cross campaigns. and all 
the other extraordinary expense of this year, un- 
doubtedly they would have passed their goal long since 
had the year been a normal one. The result of this 
campaign is that 7500 out of the 10,000 homes in 
Elmira are now wired. 


COMMISSIONS TO EMPLOYES TO AID 
APPLIANCE SALES. 


Public Service Company of Northern Illinois Inaugurates 
New Sales Policy—Campaign On to 
Increase Outlets. 


Under existing conditions, it behooves central sta- 
tions to seek additional income from business that 
does not require capital investment. This may ad- 
mirably be accomplished by more completely equipping 
the home with the many time and labor-saving appli- 
ances which have now really become necessities. In 
addition to the utility of electrical appliances, they are 
imnortant factors in the conservation of fuel, food, 
labor and transportation and as such must appeal to 
the patriotic instincts of the prospective user. 

The Public Service Company of Northern Illinois 
is actively pushing the sale of appliances and has en- 
listed the help of all of its employes by offering a 
commission of 5 per cent on all appliance sales made 
by emploves other than those in the sales depart- 
ment. The company is publishing a bulletin which 
goes to each of its 2000 employes, describing the plan 
and calling attention to the more important appli- 
ances. This bulletin is 8 bv 10 inches in size and 
printed on two sides. It will be published periodically 
and will give current prices on appliances and make 
timely suggestions to aid employes in their efforts to 
secure commissions. One side of the initial bulletin is 
shown herewith. 


Ructes GOVERNING PAYMENT OF COMMISSION TO 
EMPLOYES. 


The company's rules regarding payment of com- 
missions are as follows: 

(1) All emplovees are eligible to receive com- 
missions except the following: Division superintend- 


men, industrial gas salesmen, electric salesmen. electric 
power salesmen, sales clerks in salesrooms. 

(2) Commencing February 1 and until further 
notice, a commission of 5 per cent will be paid to all 
employes, except those listed above, on retail sales of 
gas and electric appliances (except gas ranges, gas 
mantles, incandescent lamps, fans and auto charging 
outfits) for use in homes of customers of the company. 

(3) Commission is pavable as soon as the cus- 
tomer pays for the appliance, and in the case of de- 
ferred-payment sales as soon as the customer has 
made the second payment. 

Commission will be paid monthly on or about the 
hfteenth of the month following the sale. 

(4) The employe must obtain a signed order in 
duplicate from the customer. The emplove must 
make sales during his spare time or after the com- 
panv's regular business hours. 

(5) Employes must create their own prospects 
and if they are unable to close the sale, they can, 1f 
thev so desire, ask the division salesman for assistance 
and by mutual agreement divide the commission in 
such cases. 

The order for the appliance signed by the cus- 
tomer should also bear the signature of the employe 
ents and assistant division superintendents, gas sales- 


_ SALES BULLETIN | 
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Lade: and Gentlemee 

Meet Mr. Incomebooster 

Thos energeter ltl man, whom you 
ore et your left. represents a commu- 
mea of 5%. whch the Company wH 
pay you on Gas and Electr Appliance 
Seles which you mabe Now jus è 
moment. 

Don't all pesk at once! 
\Pleceed 1o ane yori We konw you are not m the Soles 
Department, and, that this s pet a part of your work. sad 
thas pou have hed ao espenence m ocilng. and all that 

To bega wnh it a ast eipecied thet you will neglect 
your ceguier duters to do sales work Thn pan n based on 
the propowtw: thet cach one oi our 2? O00 employes has a 
canain sumber of frends, aad neighbors, whe are cus- 
temer: of the Company, aad who they come in contact with 
Prem tuae ie ume. i 

It yeu wall oalp ahe advaniage of this apportuasty te 
call thet: atiention te one or more cf the many gas and 
eiet labor saving devices we have for sale. you will be 
serpraed to are, “How easly a sale a made Asd alte: 
each sale. Mr lncomsbeceter will come acsove with the 5°7 


Now as te Eapereace 

The best calegman that ever hved, begsa wihowt 
eapenence Has expermace cope 
only efter repeated efon Whe can ‘ | 
ray bet that in owi orgarngmæwe of i 
2.000 employes, there are maay 
peteatal esleanen sed saleswomen 

Now is your chance to demor- o 
strele your wies sbdry, aad m r 
Ladentally odd to your benkrofl 

Opportunity ia the persca of Mr = . 
lacomebeosie: w knocking ai your á fn ii 
des: kt mæ up to you to let han on „t 


+ + 


laweta more Likely te sinke » husy man thee aa 
one 


Hustle will get you more than hor wshore. 


THE ELECTRIC RON 

The electra irom co by far the wou pepuler of all the 
electe labor saving devices toond m ihe home iodey. 

Thn fact ws attested by the hundreds of thowends w 
dady use. 

There were af least 7.000 electew irons, wih an estimated 
mome of $35,000 00 added te ow: lines durwe the past 
year 

Do you realure what t would mean if each of awr 2,000 
eangioyes, eaclhuuse of our stares uvid bui Ave woms eech 
durmg ihe prewat year? Not an mpusuhi:ty by a leag 
shot Lets try n saywey Suppose »e ba upon this number, 

Not as a poal but as a minum of the number of elec. 
Ire wans we mi sel! during the presen! vear 

Yew cre al! famas with the eleri see and wil have 
no troubte om selang t Char terms of One la: donn, and 
Ore Dolla: per moeth. make ti eatiemely easy fot you 

The eiad selling pewces of elec: ic wom ace as fal'ews 

Hetroent— 6 ib wen compre $5 00 
Ceresa! Elate 6 b. ito compere 500 
Amervan Reauty 6': Ib iroa, comple 600 

lf the customer wher, the com tuin in, Iram one ‘0 four 
of her abd npk sed irons, and receive a Credu of 25 each 
on the purchase pere of è aew elects iren 

Os n the customer wwhes to turn m ter oid elecine woe 
we wit! allow her è credi of $1.00 on the purchase proce 
ol a aro eitim wren 

Thes howeve: onl net afecti your camænner. a: you 
wil reverse commerce besed of the regular setai! pace of 
the iros 

San your seing campeiga enh the ele-tre en. aad 
alter vou had how casy they are to tll, you > d! have mere 
conbdesce m tryag the mher oppien es 

t+ o. 
TRE SALES BULLETIN 

bn the secceeding mewer of the Serer Ha ete hah wel 
be seat you fram me > ume, we wih endea e to lurch 
you, such miscmaton as wdi and vee ni turning your prose 
pects mto sales 

The baleta wall cartein short entices, devcrgarse of the 
gas aad electric spatumces wa hee te ofe: Sales segu- 
ments primes. terms ete 

If yon well nace pour capers of the builen peu will son 
here a vohime of wnformeim- for cady retrreme 

You will sote tha: ihe bulletin rs of the proper wie to 
reshih hle in an orir ery letter-ble 

I n important that you wave pour capti ot the bufen, 


Doat wan ter opportuaiy—Goe after n. as u will he rmganuble to supply you mvh dupla ates. 


Be a Live Were ard you won't get sepgedvon. k n only the drad ones thet are used for door mets. 
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First Issue of Sales Bulletin for Employes Announcing Policy 
of Paying Commissions on Appliance Sales. 
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as commission will be paid only to the employe whose 
name appears on. the order. Contracts secured by 
employes are to follow the same routine as at pres- 
ent. Appliances will not be placed on trial. Employes 
should sell only those appliances which in their opin- 
ion will be retained and paid for by the customer. 


CAMPAIGN TO INCREASE NUMBER OF RECEPTACLES. 


Another feature in the appliance campaign of the 
Public Service Company is a folder which is being 
sent to all residential customers dealing with the con- 
venience of wall receptacles in using appliances. The 
company realizes that in many homes the lack of out- 
lets has been a serious detriment to the use of appli- 
ances. This is particularly true in the kitchen and 
dining room where most appliances are ordinarily 
used and many families already owning appliances 
hesitate to use them because of the trouble involved in 
removing the lamp, installing the appliances and then 
returning the lamp to its place. At night when the 
lamp is in use, appliances can seldom be used where 
such conditions prevail. 

The Public Service Company is offering to install 
wall or floor receptacles in houses already wired on a 
partial-payment plan as follows: 

Where amount is less than $6. cash in 30 davs. 

Where amount is $6 to $12, six equal monthly pay- 
ments. 

Where amount is $12 or over, twelve equal monthly 
payments. | 

The folder is attractively printed in two colors and 
is entitled. “More Time to Knit.” The following ex- 


appliances. 
These recep 


nendent of each other. 


of the installation. ` 


of payment: 


ELECTRICAL REVIEW 


More Outlets—More Service 


NE of the premier advantages of electrical ap- 
pliances is the convenience with which they can 
be used. A liberal supply of wall receptacles in the 
home adds materially to this convenience, and enables 
you to get the maximum service from your electrical 


tacles can be either single or duplex. They are set 
flush with the wall and can be install 
work, or disturbing the decorations in any way. 


It is often desirable to operate two electrical devices simul- 
taneously, such as the Electric Percolator and the Electric Toaster, 
or the Electric Iron and Fan. This can be done with the use of the 
duplex receptacle, as there are two outlets on the same.plate. Full 
current is supplied from each outlet as the connections are inde- 


Multiply Your Comforts By Installing 
More Outlets 


VERY additional outlet means more comfort and convenience and less 
work. Your health and comfort are worth many times the small cost 


In order to enable everyone to modernize his home by the installation of cn 
adequate number of baseboard outlets or wall receptacles, we will, for a limited 
time, wire for additional outlets for appliances under the following easy terms 


Where the amount is less than $6.00—Cash thirty days. 

Where the amount is $6.00 to $12.00—Six equal monthly payments. 

Where the amount is $12.00 or over—Twelve equal monthly payments. 

If you will sign and mail the enclosed card, we will be pleased to have 
our representative call and furnish you an estimate on the cost of installing 
one or more of these additional outlets. This will place you under no obligation, 
and will enable you to learn how reasonably this work can be done. 
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tracts from the text indicate the advantages of a suff- 
cient number of receptacles. 

“Are you getting the maximum of service from 
vour electrical appliances? Are you depriving your- 
celf of the comfort and convenience which you thought 
they would bring when you bought them, because you 
do not have a convenient place to attach them? 

“With electricity in your home you have an electric 
servant, ready at your beck and call at any time of 
the day or night to relieve vou of most of your house- 
hold tasks. 

“If vou are not getting the full benefit of this serv- 
ice from your electrical appliances because of a lack 
of convenient attachment sockets in your home, you 
will be interested to know that there is an easy way 
to install a few more receptacles at convenient places 
about the house. 

“These receptacles can be located in a wall, base- 
board. floor or in the side of the dining room table. 
These outlets will do away with the overhead cord 
and the necessity of removing the lamp every time 
vou wish to use an electrical appliance. A few of 
these receptacles about the house will enable you to 
use your appliance to the best advantage, permitting 
vou to realize the electrical ideal of comfort and con- 
venience.” 

A postal card is sent with the folder, requesting the 
company to have a representative call and furnish an 
estimate of the cost of installing the receptacles de- 
sired. The folder was prepared for the company by 
Harvey Hubbell, Inc., but bears no advertising of the 
Hubbell Company. 


without marring the wood- 


Inside Pages of a Folder Sent by Public Service Company of Northern Illinois to All of Its Residence Customers. 


February 23, 1918. 
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Condensation Cause Flashover—Overcoming Meter Inaccur- 
acies—Costs of Shutdown—March Street Lighting Schedule 


CONDENSATION ON ROOF CAUSES FLASH- 
OVER. 


A Low Roof, Steam and Cold Combine to Cause 
Peculiar Rotary Trouble. 


By L. M. BERGMAN. 


It might seem a long step from the topic of roof 
design to that of flashing-over of rotary converters. 
And vet the design of a roof in one instance inter- 
ferred seriously with the performance of a rotary 
installed beneath it. 

The rotary converter was installed in the engine 
room of a plant containing three 3000-kilowatt turbo- 
generators. and a number of smaller machines and 
steam-driven auxiliaries. This rotary was used to 
supply excitation to the generators and also energy 
for some smaller motors such as sump pumps, boiler- 
room auxiliaries, etc., and was installed apart from 
the balance of apparatus in the station, having been 
installed only as a temporary measure. 

For several months after first being installed the 
rotary operated without any trouble, as it should. 
since the load was constant and steady at about 
normal. However, at a different time the unit started 
to give trouble, for no apparent reason. Whereas 
before it had run from dawn to midnight without 
sparking or flash-over it suddenly started to splutter 
and spark and frequently flash-over within a short 
time after having been started up in the morning. 
Operating conditions were apparently identical be- 
fore and during the trouble. and vet there appeared 
ho apparent cause. 

The trouble started one day, about ten minutes 
after starting up. The machine gave a splutter, and 


almost flashed over between the upper brush hold- | 


ers, The next morning it did the same thing, but this 
time caused such a commotion that the generator it 
was exciting fell out of synchronism with the other 
generators. The unit was then shut down and the 
commutator and brushes cleaned up. But there was 
still no indication of the cause; in fact, it was diffi- 


cult to sav whether the rotary or the generator 
started the trouble. 
For several davs nothing happened and the 


previous incidents had been almost forgotten. when 
one morning the machine arced over and shut itself 
and one generator down. The most simple explana- 
tion would be that the-rotary was somewhat unstable, 
due to the fact that it was installed in the same sta- 
tion as the generators and near them, thus having low 
reactance between its terminals and the generators, 
for reactance is an important factor toward stable 
operation. Another reason might be that the resist- 
ance hetween generator and rotary was too high, as 
high resistance tends to reduce stability whilst react- 
ance tends to improve it. However, the fact that the 
rotary had been operating since the summer satisfac- 
torily discounted these theories as nothing had been 


changed in the station. The weather outside had 
changed, however, and, moreover, it was with the 
coming of cold weather that the trouble started. 
What had actually happened was this: The 
steam from the engine room proper had entered the 
section containing the rotary converter a short time 
previous to starting up, and condensed on the glass 
skylight when the weather was cold. .The con- 
densate collected and slowly trickled down the glass 
until finally the quantity of water accumulated be- 
came so great as to fall. And it fell upon the com- 
mutator of the converter below. The roof was rather 
low, which explains why the trouble only occurred 
in the morning when the rotary was started up. The 
air was then cold and still. When the rotary was 
running its armature acted as a fan to circulate the 
air in the room and at the same time warmed it. This 
warm air was driven up against the glass and heated 
it sufficiently to prevent condensation of steam upon 
it. There was no water to fall down on the com- 
mutator after the rotary had been running a short 
time, and after that which had already formed with 
the starting up of the generator has formed and 
fallen. — : 
The remedy was a simple one, once the cause of 
the trouble was known, namely, to improve the ven- 
tilation around the roof so that what condensate 
otherwise would occur might evaporate instead of 
collect. 


OVERCOMING METER INACCURACIES OF 
OUTDOOR INSTALLATIONS. 


By B. E. SMITH. 


When the outdoor substation first came into usage 
and meters were installed outdoors, inaccuracies in 
metering occurred that became a source of trouble and 
annoyance, in some cases necessitating seasonal calis 
bration of the meters. The trouble was due, of course. 
to climatic changes and occurred in those climates 
where the temperatures changed radically. 

Since the first installations, many developments 
have been made and today errors due to temperature 
changes have been almost if not entirely overcome by 
adopting suitable housing for the meters. Today, 
instead of meters being installed in ordinary wooden 
or steel boxes, as was done at first, where weather 
conditions require, special construction is emploved to 
make the meters as immune as possible from outside 
influences. Some of the manufacturers of electrical 
apparatus make the housing for their own equipment 
and market the outfht complete. However, many com- 
panies prefer to construct their own, as they need 
them and how they want them. 

In making these metering housings two things have 
to be guarded against so tar as metering errors are 
concerned, namely, temperature changes and moisture 
due to condensation. For uniform internal tempera- 
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tures ample space is better than too little, and in some 
instances an electric lamp of 25 to 40 watts has been 
used during the colder seasons of the year to keep the 
interior of the metering house warm and at approxi- 
mately uniform temperature. Double walls are often 
employed for the housing, with an intervening space 
between in which felt ts inserted, although an air 
space may frequently suffice in the milder climes. The 
aim is, of course, to have fairly uniform temperature 
within the meter housing during day and night, and 
from season to season. If this cannot be entirely ob- 
tained but only very approximately, it is not difficult 
to calibrate the meter semi-annually to take care of 
climatic changes. Where the customer is an impor- 
tant one a semi-annual or perhaps a quarterly meter 
check would be made in any case, and it is during 
these that data may be obtained as to how far it is 
worth while to go toward making the meter honeg 
immune from the weather changes. 

While uniform internal temperature is important, 
absence of dust, dirt and moisture are also important, 
perhaps more so. The structure with double walls for 
maintaining uniform temperatures also acts to elim- 
inate moisture, that is condensation. Condensation 
has in the past caused quite a deal of trouble with 
metal structures. but is not a factor with wooden 
structures. Where wooden housings are used water- 
tight and dust-proof seams should be used. 
metal is emploved it should be borne in mind that the 
method of clamping the meters may enable the outside 
cold to be transmitted through the clamping bolts un- 
less precautions are taken. 

No mention has been made of insects, because a 
housing that will keep out moisture and maintain 
nearly uniform internal temperature will also keep 
out insects. It should be remembered, however, in 
connection with the use of wooden structures that 
insects may .eat their wav in, especially in certain 
localities. Moreover, wooden structures are not fire- 
proof and are comparatively susceptible to interfer- 
ence by insects. animals and men. The metallic meter 
housing, although usually slightly more expensive than 
a wooden one is fireproof, safer and more permanent 
and preferable in every wav. The metallic housing 
should be connected to all metallic parts of equipment 
and all well grounded. 


BALANCING COST OF SHUTDOWN 
AGAINST LOSS DUE TO DECREASING 
OPERATING EFFICIENCY. 


Did you ever stop to figure what it costs to take 
out of service a large and efficient machine, perhaps 
the largest and most efficient in the station. and carry 
its load on other smaller, less efficient units? Further, 
do you know when it pavs to incur such a loss, but by 
so doing save money, because the large unit is de- 
creasing in efficiency due to various causes? Do you 
know the efficiency of every unit in the station, and 
the cost of operating it upon unit basis? Do you know 
to what extent individual efficiency of condenser. tur- 
bine blading, boiler and feced-water heating surfaces, 
etc., decrease each week or month, or semi-annually, 
due to erosion, scale and dirt? Do vou know how long 
it takes and what it costs to clean and replace dirty 
and defective condenser tubes, and when it pavs to do 
so rather than continue with decreased and continually 
decreasing efficiency? Have you ever equated the 

cost of cleaning and lost capacity on the one hand 


against the expense of keeping in service a unit that. 


Where 
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is less efficient than it might be were it cleaned and 
overhauled on the other? 

Do you know these things? If not you do not know 
how to maintain the over-all efficiency of your station 
at its maximum efficiency with a minimum of expense, 
and it is very probable that you are not operating as 
economically as you otherwise could, how can you 
ask for higher rates, when you are not giving the best 
service at lowest expense? Find out your losses, de- 
termine their magnitude, and then decide which can 
be eliminated with economy. 


Coal Saving by “Daylight Saving” Plan.—In 
commenting on the possible saving in coal to utilities 
hy the adoption of the “daylight saving” plan advo- 
cated by Samuel Insull, president of the Common- 
wealth Edison Company, Chicago, it was stated in our 
issue of February 9 that 230,000,000 tons of coal 
would be saved. This figure is, of course, in error 
and should have been 230,000 tons. 


Street Lighting Schedules for March. 


War-time economy is being exercised in cvery 
branch of electric service, including street lighting. 
To prevent the latter from suffering when economy 
is carried too far, that is, to the point of parsimony, 
it is necessary to follow a reliable lighting schedule. 
Two such schedules—the well known all-night and 
the Philadelphia moonlight schedules—are given 
herewith for next month. The time is given to the 
nearest five-minute division of mean local solar time 
and the table is compiled for latitude 40° north. 


MARCH, 1918. 
Night All-Night Schedule Moonlight Schedule 


of — 
March Light Extinguish Light Extinguish 


eccrine 2 6:20 6:05 6:20 10:35 
2........ 6:20 6:00 6:20 11:35 
Saas 6:25 6:00 6:25 12:35 
4.. 6:25 6:00 6:25 1:35 
s PEERS 6:25 5:55 6:25 2:30 
a POE 6:25 5:55 6:25 3:25 
F AOE N 6:30 5:55 6:30 4:10 
8 6:30 5°55 6:30 4:55 
een 6:30 5:50 6:30 5:20 
LETE 6:30 5:50 6:30 5:20 
11 6:30 5:50 6:30 5:20 
12 6:35 5:45 6:35 5:15 
13 6:35 5:45 6:35 5:15 
E EN 6:35 5:45 7:35 5:15 
| Serene 6:35 5:40 8:50 5:10 
lGiee se disae 6:35 5:40 10:00 5:10 
| res 6:40 5:40 11:05 5:10 
18.. 6:40 5:35 12:05 5:05 
19.. 6:40 5:35 12:55 5:05 
PAA SN ee 6:40 5:35 1:35 5:05 
AE E TEN 6:40 5:30 2:15 5:00 
22 6:45 5:30 2:45 5:00 
DS isdn RL 6:45 5:30 3:10 5:00 
Z. Sa ree 6:45 5:25 3:35 4:55 
Za ies os 6:45 5:25 No light 
2. | Sree 6:45 5:25 No light 
N eee S 6:50 5:20 No light 
28 6:50 5:20 6:50 8:25 
18 E 6:50 5:20 6:50 9:25 
laasna 6:50 5:15 6:50 10:25 
31 6:50 5:15 6:50 -11:25 


Tables for each month of the year, rules for the 
two schedules given above and for modifications of 
them. corrections for standard time and latitude, 
monthly and yearly total hours of burning for the 
five most common schedules, as well as other infor- 
mation pertinent to the subject, are printed in a 
booklet obtainable from the Electrical Review for 
25 cents a copy. 
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Final Article of Croft's € Comments on Conduit Bending — 
Electrical Work Under Way and Other Contractors’ Doings 


METHODS OF BENDING CONDUIT. 
Seventh of a Series of Articles Describing the Best 
Practice. 


By TERRELL CROFT. 


In Forining Uniform Double Bends a rack con- 
structed as detailed in Fig. 37 can be used to advan- 
tage. Often in industrial-plant buildings it is neces- 
sary that many lengths of conduit have double bends 
formed in them where the runs pass around a pilas- 
ter. as for example in Fig. 38. A common case of 
this kind is along the walls of a machine shop where 
benchwork is done along the outer walls and outlets 
for bracket lamps or connection of soldering irons or 


Fig. 37.—Perspective View of Simple Form for Making Uniform 
Double Bends. 


other portable electric tools must be provided; in this 
case the pilasters are of uniform width, so that a con- 
‘venient means of: making numerous double bends is 
desirable. If a rack like that of Fig. 37 is constructed, 
such bends can be completed with minimum expendi- 
ture of time and labor. Fig. 39 details the dimen- 
sions for a rack for forming the double bend required 
in Fig. 38. The blocks C and D (Figs. 37 and 39) 


, Cut sde Wall 


Fig. 38.—Plan of Double Bend in Conduit Around a Pilaster. 


are pieces of 4 by 4. while B and E are cut from 
lengths of 2 by 4 sticks. These blocks can be attached 
to the top of the work bench. The lower ends of B 
and E are rounded off, as suggested, to the curvature 
of the required bends and two corners of D are sim- 
ilarly formed. Block 4 constitutes a stop and it is 
nailed to the top in line with the groove between C 
and D at a distance L from the main part of the form. 
The process in forming the double bend is as follows: 

Place the conduit in the groove between blocks C 
and D (Fig. 40) so that when the bend is completed 


the left end X of the pipe will extend into its outlet 
box just the right distance. Thereby the cutting off 
of this end of the pipe is avoided. After this location 
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Fig. 34.—Pian View of Form for Making Dounle Bends. 


has once been determined, the block 4 is nailed to the 
bench top, which renders a second determination un- 
necessary. The other end Y of the pipe is then bent 
around the form as shown in Fig. 40. Next reverse 


the conduit (Fig. 41) so that the Y end extends be- 


tween B and D and the X end projects over E. Now 
bend the Y end around D (Fig. 42). Finally the 
hickev or a bending sleeve is engaged successively on 
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Fig. 40.—First Operation in Forming a Double Bend. 


the Y end and the Y end of the pipe and it is bent 
into the form detailed in Fig. 43. To complete the 
tube the Y end is cut off to the correct length and 
threaded. By following this plan the entire work is 
finished quickly, all bends are uniform and waste of 
conduit is prevented. Although it does not take long 
to make and arrange the blocks, using material found 


Y End 1s Bert into 
The Position Shown 


Fig. 41.—Second Operation in Forming Double Bend. 
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on the job, it may in some cases be desirable to use 
the rounded blocks over and over. Block D may be 
made in two parts with a gap between them to permit 
of different longitudinal lengths of offset. The blocks 


Fig. 42.—Third Operation in Forming Double Bend. 


B and E may be moved back or forward to change 
the offset distance. 

in Forming a Bend so That the Extending Leg 
Will Be Plumb, the expedient diagrammed in Fig. 44 
has been employed In the example shown and in 
numerous similar cases, an exposed conduit is installed 
on a side wall close to the ceiling and its extending 
end E should be bent so as to extend vertically down- 
ward. Inasmuch as the ceiling of a room is not always 
at right angles to a plumb line, the workman cannot 


Fig. 43.—Final Operation in Forming Double Bends. 


be sure of a neat-looking job by merely forming a. 


go-degree elbow in the pipe. However, if with one 
leg of the conduit held temporarily in place along the 
ceiling, as shown in the picture, he “plumbs” the ex- 
tending end E and bends it to fit, a businesslike- 
looking job will result. To do this, a 2 by 4 timber T 
has a V-notch cut in its upper end. A plumb bob P 
is arranged to hang down from the apex of this notch. 
In using the device the timber is braced in position as 
shown and the wireman can then determine whether 
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Fig. 44.—Method of Making a Vertical Run Plumb. 
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or not the extending end E of the conduit hangs 
plumb. If it does not, it can be easily rebent accord- 
ingly. 

(THE Enp.) 


AMONG THE CONTRACTORS. 


~The Bothwell Electric Company, of Youngstown, 
Ohio, has under way the wiring of the Liberty Theater 
at West Federal and Hazel Streets, Youngstown. 
About 1,000 lights are to be provided tor. 


Ellsworth Scott, of Cleveland, Ohio, has received 
the contract for the electrical work in seven two-fam- 
ily residences totaling $50,000 in cost that are being 
erected in Cleveland Heights for S. Grenka. 


The Pfahl Electric Company, 3074 East 25th 
Street, Cleveland, Ohio, has been awarded the con- 
tract for electric wiring in a $15,000 private garage 
being built at 2340 Holmden Avenue, Cleveland, Ohio, 
for S. W. Mather. 


The G. A. Webster Electric Company, Youngs- 
town, Ohio, has received the contract for installing 
wiring for 850 outlets in the new addition to the build- 
ing of G. M..McKelvey & Company, in West Federal 
Street in that city. 


The F. M. Grant Elestric Company, 1518 Pros- 
pect Avenue, Cleveland, Ohio, has been awarded the 
contract for electric wiring in a $50,000 office and 
shipping building for the Kirk-Latty Manufacturing 
Company, 84th Street and Madison Avenue, Cleve- 
land. 


The Jandous Electric Equipment Company, 109 
West Thirty-first Street, New York City, has been 
awarded the contract for the electrical work in con- 
nection with the new four-story addition to the Brook- 
lyn State Hospital, Brooklyn, which is being construct- 
ed at a cost of $325,000. 


The Bland Electric Company, general contractor 
of Louisville, Ky., has received an excellent Govern- 
ment contract for installation of electric work for the 
large port terminals, warehouses, etc., to be erected 
by the Government at Newark, N. J. The Bland 
Company handled a portion of the electric installations 
at Camp Zachary Taylor, near Louisville, and also 
handled the electric installations at Lake Charles, La., 
the Federal aviation camp. J. O. Bland, head of the 
company, is now in Newark, completing the details. 
The local office has received only meager reports con- 
cerning the size of the work. 


The Home Electric Construction Company, with 
main office in the Gamage Building at Macomb, Ill., 
and branch stores at Macomb, Bushnell, Rushville, 
Beardstown and Havana, Ill, at its stockholders’ 
meeting the other day changed its corporate name to 
Live Wire Supply Company and elected the following 
officers: W. I. Savidge, president: F. W. Weber, 
vice president; Wm. I. Knowles, secretary; George 
Rippetoe, treasurer and general manager. The com- 
pany expects to double its business this year. The busi- 
ness of the company has been steadily increasing and 
covers a wide territory in Illinois. It was incorporat- 
ed in 1911 as The Home Electric Construction Com- 
pany and conducts a general electrical contracting and 
electrical merchandising and supply business. The 
members of the firm have long been “live wires” in 
fact as well as now also in name. 
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New Appliances 


Fixture Hanger for Old Work—Chaingrip Pipe Vise—New 
Compensarc Set—Thomas Gas Meter—Flota Mica Lubricant 


FIXTURE HANGER FOR OLD-HOUSE 
WIRING. 


In wiring old houses it is desirable to have a con- 
venient and reliable means of mounting ceiling fix- 
tures without ripping up more plaster at the outlet 
than is absolutely necessary. A strong and easily 
installed hanger for greatly facilitating fixture wiring 
in such premises has recently been invented by an ex- 
perienced electrical engineer in Chicago and is being 
marketed by the well known jobbing house of M. B. 
Austin & Company, 700 Jackson Boulevard, Chicago, 
Ill. It is shown in the accompanying illustrations as 
applied to an already finished building of the usual 


Fig. 1.—Inserting the Hanger Into the Ceiling Outlet. 
wood joist floor and lathed ceiling construction. It is 
equally serviceable, however, for changing ceiling out- 
lets in buildings with tile construction. 

This hanger consists of a substantial bar on which 
is adjustably mounted the fixture stud with locknut. 
Fig. 1 shows the hanger being inserted through the 
plaster hole after the stud has been slipped to the end 
of the bar. The latter is then held horizontal and a 
wire leader, which runs from the end of the bar to the 
center and then down through the*stud, is pulled 
down. This slides the bar into position and centers 
the stud, so that the combination occupies the position 
shown in Fig. 2. The bar is flat and will not tear 
through the plaster. Its length is such that it dis- 
tributes the load over many laths. A special locknut 
is provided for each stud to lock the outlet box or 
ceiling plate firmly in position. This hanger should be 
the means of saving much time and trouble in wiring 
or rewiring old buildings. 


Fig. 2.—Hanger in Place and Ready for Wiring and Fixture 
Hanging. 


THE CHAINGRIP CONDUIT OR PIPE VISE. 


In these days of labor shortage combined with fre- 
quent need for carrying on rush work, every means 
for enabling a man to do his work more quickly or 
conveniently is of immediate value. In electrical con- 
tracting and maintenance work, the growing use of 
conduit requires a readily portable pipe vise so that 
conduit may be easily threaded. or cut to suit any 
changes found necessary where it is actually installed. 
Likewise, in a large power house the large amount of 
piping frequently calls for quick repairs or changes 
which would involve much lost time if it were neces- 
sary to go back to the permanent bench vise usually 
provided in the tool room or machine shop of a well 
equipped plant. 

The Chaingrip pipe vise illustrated herewith is a 
simple, portable vise, which can be moved from one 
location and mounted at another in a moment’s time. 
It eliminates long walks to the distant bench vise by 
always being right at hand. It fastens to anv kind of 
a horizontal or vertical support, whether round, square 
or flat, without the use of bolts. It locks any size pipe 
or conduit within its limits, by the slight push of a 


Chafngrip Mounted on Corner of a Wood, Iron or Concrete 
Upright and Locked, Securely Holding Pipe. 


lever. No previous adjustment is necessary. Hence 
it saves labor and effort. 

The base support of the Chaingrip is squared out 
in the form of an inverted V, at the sides of which 
are bolt lug feet. to be used only in case the vise is to 
be permanently bolted in one position. Hence it will 
readily conform to a round, square or flat surface. A 
clamp support on the opposite side of the column is a 
part of the Chaingrip equipment. It has a bell-section 
shape, having a boss at the top, through which a 
threaded supporting eyebolt passes freely. A heavy 
nut resting on the top of the boss, and engaging the 
threaded eyebolt, adjusts the tension of the chain pass- 
ing through the eve of this bolt. The base of the 
clamp support is squared out in a manner similar to 
the vise base, in such a way that it fits the same 
shaped surfaces. ° 

A heavy wrought-iron chain is riveted on one_side 
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of the vise base. It passes around the supporting col- 
umn, through the eye of the eyebolt in the clamp sup- 
port, and thence to the other side of the vise base, a 
link being held securely in position in a socket. Tight- 
ening of the evebolt nut tightens the supporting chain 
and holds the vise rigidly in position. Loosening this 
nut permits the vise to be removed in a moment. 

The Chaingrip vise locks a pipe or conduit firmly 
between a double set of steel pipe jaws on one side, 
and a heavy, close-linked steel chain on the other. The 
locking motion is accomplished by the movement of 
the handle toward the vise. This handle fulcrums on 
a steel pin, which projects through two bosses, one on 
either side of the frame of the vise. Directly beneath 
this fulcrum point the handle takes the shape of a cam, 
which in turn operates against a movable horizontal 
bar. To one end of this bar is riveted the steel grip- 


Side View of Chaingrip Vise Mounted on a Column and Locked. 


ping chain which passes around the pipe or conduit, 
and locks in a steel socket. The other end, or ful- 
crum point, of the bar is supported by a threaded bolt, 
the enlarged knurled head of which rests upon a boss 
on the base of the vise. Rotation of the head of the 
bolt raises or lowers the fulcrum point of the bar and 
forms an adjustment of pressure exerted by the other 
end of the bar on the gripping chain when the handle 
of the vise is in a locked position, that is, when it is at 
the end of its travel toward the vise, and the largest 
radius of the cam is directly beneath the fulcrum point 
of the handle support. Pulling out the handle in- 
stantly unlocks the conduit or pipe. which can be 
pulled out sideways or upward if the chain is unhooked. 

Every part of the Chaingrip is carefully designed 
for maximum stress. Heavy malleable-iron castings 
form the base and clamp support. QOpen-hearth steel 
is used in the jaws, grip-chain socket and grip chain. 
Each Chaingrip vise is packed separately in a neat. 
strong box. An attractive label immediately identi- 
fies the size of the vise. Two sizes are made; the 
No. 1 is suitable for pipe ranging from \% to 21-inch 
size; No. 2 takes any pipe from 14 to 4%-inch size. 
These two sizes of vise weigh 17 and 22 pounds, re- 
spectively. The Gerolo Manufacturing Company, Old 
Colony Building, Chicago, Ill., is the manufacturer of 
this labor and time-saving device. 


COMPENSARC SET FOR CHANGING AL- 
TERNATEING TO DIRECT CURRENT 
FOR PICTURE PROJECTING. 


The General Electric Company, Schenectady, N. 
Y., has recently developed an alternating-current to 
direct-current Compensare equipment which permits 
series operation of two arc-type projection lamps 


Compensarc Motor-Generator Set for Series Feeding of Direct- 
Current Projecting Lamps From Alternating-Current Lines. 


while projection is being changed from one lamp to 
the other. 

This Compensarc is known as the series type for 
obvious reasons and is illustrated herewith. It is made 
in capacities of 35, 50 and 70 amperes, for all standard 
alternating-current circuits and can be used in the big 
majority of installations. 

Series operation was desirable to simplify wiring 
and to save.energy by eliminating the steady resistance 
in series with each arc lamp, found necessary with 
previous methods where lamps were connected in 
parallel across the generator armature. 

The complete equipment includes the Compensarc 
motor-generator set, a steel-cabinet control panel and 
a short-circuiting switch for each projection lamp. 
The 50 and 70-ampere outfits have in addition a start- 
ing compensator. 

As shown in the illustration of the cabinet panel, 
the ammeter, the field rheostat, and all the wiring are 
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Control Panel and Protected Cabinet for New Compensarc Set. 


mounted on the panel of the cabinet, which is remov- 
able for mounting and for attention. Wiring may be 
either from the top or the bottom. 

_ Simple control is attained through the elimination 
of steadying resistance, use of few parts and compact 
arrangement, minimizing the technical knowledge nec- 
essarv to successfully operate the service. 


THOMAS METER FOR MEASURING GAS IN 
STEEL MILLS. 


Increasing quantities of surplus gas from by-prod- 
uct coke-oven plants are being consumed in various 
processes in steel mills and it is desirable to have an 
accurate and reliable measurement of this gas. For 


a 


—e 7: 


a oe” ae ees «=e A 


February 23, 1918. 


Thomas Meter Housing Located at Convenient Point in the 
Gas Line Just After It Enters the Soaking-Pit Building. 


this purpose, the Thomas meter has been applied, 
which measures the quantity of gas in standard units, 
such as cubic feet, without any calculations or correc- 
tions for pressure and temperature, although these 
may vary through wide ranges. The total quantities 
(in cubic feet) are shown on an integrating meter 


Recording Meter Panel Located in Office of Superintendent. 


fine. 
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and the rate of flow is shown graphically on a curve- 
drawing instrument. 

The meter is installed in a housing which replaces 
a portion of the gas pipe line, as shown in one of the 
accompanying installation views. The principle of 
the Thomas meter is that it measures the heat capacity 
of a gas electrically. The amount of electric heat 
necessary to raise a standard unit two degrees is used 
as a measure of the gas flowing through the meter. 
The electricity for heating the gas can be conducted 
on comparatively small wires, consequently the meters 
showing the amount of gas used can be placed in the 
superintendent’s office or other desired location, which 
may be several hundred feet from the meter proper. 
The recording panel is shown in one of the illustra- 
tions as installed in the office of the rolling-mill super- 
intendent of the Brier Hill Steel Company, Youngs- 
town, Ohio. The graphic chart shows him at a glance 
just how much gas is being used at any time in the 
steel mill. The complete Thomas meter and recording 
panels are made and installed by the Cutler-Hammer 
Manufacturing Company, Milwaukee, Wis. 


FLOTA MICA—A LUBRICANT TO BE MIXED 
WITH OIL OR GREASE. 


War imposes the elimination of all wastes not 
brought about by military necessity and this means 
that waste of power due to inefficient lubrication or 
lack of lubrication cannot be tolerated. It has long 
been known that the lubrication of many bearings, 
cylinders and other wearing parts subjected to heat is 
effected imperfectly by the ordinary oils and greases. 

Such a mineral has been used as the base for a 
lubricating compound known as Flota Mica. It is a 
fine white powder of superior lubricating qualities. Its 
chief constituent is finely ground mica, whose lubri- 
cating qualities have long been known. The principal 


. obstacle found in the use of mica as a lubricant here- 


tofore has been the difficulty of grinding it sufficiently 
A method of pulverizing has been developed, 
however, which enables the mica to be ground so finely 
that it will remain permanently in suspension when 
mixed with certain other ingredients. 

In using Flota Mica it is mixed in small propor- 
tions with oil or grease, these materials serving the 
double purpose of lubricant carriers for the Flota 
Mica. The excellent lubricating properties of this 
material thus make possible. the satisfactory use of 
low-priced oils and greases. This material has the 
advantage of being equally suitable for use in the 
heaviest machinery or the most delicate mechanisms. 
If directions are accurately followed, it can be used in 
all kinds of lubricators and feed cups and will not fill 
up the finest oil grooves nor does it cake, harden or 
slag or become gummy. 

It reduces friction to a minimum by filling up all 
the tiny depressions existing in the surfaces of con- 
tact. It virtually brings about refinishing of the metal 
surfaces, which when so treated possess a mirror-like 
polish. 

This material is especially suitable for bearings 
that ordinarily run hot, thus avoiding the troubles of 
“hot boxes” which so readily develop in such cases. 
It is used very successfully in engine and air-com- 
pressor cylinders, automobiles, high-speed motors, etc. 

It is put up in 5, Io and 20-pound cans and mar- 
keted by the Flota Mica Sales Company, Moffat Build- 
ing, Detroit, Mich. 
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Trade Activities 
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Cumberland Electric Manufacturing Reorganized—Manufac- 
turers Appoint Sales Representatives—Catalogs Distributed 


New York Gas & Electric Appliance Company, with 
offices and display rooms located at 569-571 Broadway, 
New York City, has changed its name to the Lightolier 
Company, effective February 15. All goods manutactured 
by this company will be sold under the registered trade- 
mark of Lightoliers. 


The Davis Slate & Manufacturing Company, Chicago, 
millers of electrical slate, is distributing a serviceable 
wall calendar. The calendar shows three months, the 
current month and the months preceding and following. 
lt is artistically gotten up and will be found useful as 
well as ornamental in any office. 


Correction.— Through an oversight there was published 
in this section in the last issue a note in which occurred 
the statement “the Trico renewable type fuse, which has 
lately been approved by the National Board of Fire Un- 
derwriters.” This note was published exactly as it was 
sent to us by the Gilpin V. C. Company, 50 Columbia 
Heights, Brooklyn, N. Y.; it announced the removal of 
its oftices and gave a list of the principal products that 
the firm handles. We are informed that the fuses in ques- 
tion have not been approved as was alleged and that the 
report on their test has not yet even been promulgated by 
the Underwriters’ Laboratories. 


Schweitzer & Conrad, Inc., Chicago, IH., announce 
the appointment of the Franklin Sales Company, First 
National Bank building, Denver, Colo., as their district 
representative for the states of Wyoming, Colorado, New 
Mexico, Arizona, Utah, the western portion of Nebraska, 
and the eastern parts of Montana and Idaho. The Frank- 
lin Sales Company in this territory will handle the entire 
line of S&C protective and switching devices, which con- 
sists of the following: high-voltage fuses, fuse mountings, 
fused switches, lightning arresters, high-voltage di-electric 
liquid, portable high-voltage and disconnecting switches, 


choke coils, special relays, voltage detectors, and record- ` 


ing synchroscopes. 

Cumberland Electric Manufacturing Company, Mem- 
phis, Terfn., has been reorganized and incorporated under 
the laws of Tennessee with a capital stock of $6,000. Wil- 
liam M. Nelson, H. A. Beckham, E. L. Nelson, J. S. Nel- 
son and William C. Burton are the incorporators and the 
concern in the future will be known as the Cumberland 
Electric Manufacturing Company, Inc. The main office 
and factory of the company will be located at Memphis, 
Tenn., and business will be conducted along the same 
lines as heretofore, continuing its well known line of Im- 
perial bell-rmging transformers, special and toy trans- 
formers, and will shortly place on the market a line of 
electric flat irons, attachment plugs and magneto lamp 
regulators for Ford cars. 


Cutler-Hammer Manufacturing Company, Milwaukee, 
Wis., has issued an 8-page booklet, known as Booklet W, 
illustrating and describing the C-H Dispatch Conveyor, 
which is particularly adapted for newspaper and magazine 
publishing plants. It is designed for taking papers from 
the press, regardless of the press speed, and delivering 
the folded papers in the mailing room. The booklet also 
gives a list of representative papers using the C-H Dis- 
patch Conveyor, among which are the following: New 
York Evening Mail, New York Sun, New York Times, 
Philadelphia Bulletin, Philadelphia Inquirer, Philadelphia 
Ledger, Christian Science Monitor (Boston), Pittsburgh 
Dispatch, Cleveland Press, Detroit News, St. Paul Dis- 
patch, Knoxville Sentinel, Birmingham News, Syracuse 
Herald, Lexington Herald, Des Moines Register Tribune, 
Burlington (Vermont) Free Press, Sydney Herald, Sid- 
ney, Australia. One of the latest installations is that for 
the Detroit News, which is considered to have one of the 
most modern press rooms in the country. The flexibility 
of this dispatch conveyor permits turning at any angle, 
vertical or horizontal. to avoid obstructions. It may be 
run overhead, down through the floor or straight away. 


Cooper Hewitt Electric Company, Hoboken, N. J, 
has removed its Cincinnati office into larger quarters lo- 
cated at 1406 First National building, of that city. George 
W. Walker, who has been associated with the company 
for the last ten years, continues as district sales manager. 


Dayton Fan & Motor Company’s plant, located at 
Ludlow and Bayard streets, Dayton, Ohio, was damaged 
by fire recently, entailing a loss of $30,000. W. F. Phillips, 
president of the company, states that arrangements for 
the rebuilding will be taken up at once. 


The Esterline Company, Indianapolis, Ind., manufac- 
turer of graphic electrical instruments, pressure, speed 
and vacuum recording instruments, announces the appoint- 
ment of the Northern Electric ‘Company, whose main 
ottice is located at Montreal, Canada, as exclusive dis- 
tributor of Esterline products for the entire Dominion of 
Canada. The following named ofhces of the Northern 
Electric Company will handle the Esterline product and 
will be in a position to give complete information and 
service on this line: Montreal, Halifax, Ottawa, Toronto, 
London, Winnipeg, Regina, Calgary, Vancouver. 


Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa., has removed the manufacturing op- 
erations of its automobile equipment department to its 
Newark works, located at Plane and Orange streets, New- 
ark, N. J. At these works the Westinghouse company 
has for many years been manufacturing small motors and 
instruments of accuracy and precision. Its facilities and 
staff assure a continuation of the present high quality of 
the automotive equipments. The general sales offices of 
this department have also been moved to 110 West Forty- 
second street, New York City, where the Eastern district 
sales office will also be located. 

æ Bridgeport Brass Company, Bridgeport, Conn., as 
stated in a recent issue of the ELECTRICAL REVIEW, was one 
of the first companies to inaugurate a plan of group life 
insurance for workers of industrial plants, including ben- 
efits for accidents and sickness. In outlining this com- 
pany’s splendid policy regarding this insurance plan, the 
details were misconstrued and the statement made that 
there was no provision for loss of time from accidents 
occurring outside of the factory. This statement referred 
to the provision of the Compensation Laws of the State. 
and not the company’s plan. The company’s insurance 
plan provides for loss of time from accident occurring out- 
side of the factory and for loss from sickness. Through 
these two provisions every employe of the company, no 
matter how he is injured or what his illness may be is 
taken care of during the whole 24 hours of every day in 
every week. 


Link-Belt Company, with main offices in Philadelphia, 
Chicago and Indianapolis, and branch offices in the prin- 
cipal cities of the United States, is distributing Book No. 
359 on “Chain Driven Motor Trucks and Tractors,” which 
is the address of Harold S. Pierce, delivered at a Truck 
Sales Conference in New York City. Mr. Pierce, in the 
booklet, tells of the positive and unquestioned advantages 
of a chain-driven truck or tractor over gear-driven types 
of all characters. Several important facts regarding this 
drive are presented, principally those involving the higher 
mechanical efficiency, less unsprung weight for a given 
strength, a semi-elastic medium between the road shock 
and the more delicate driving part, concentration of the 
bulk of the wear in the chain and the variable wheel cen- 
ters. The Link-Belt “TT” roller chain is described as 
being of the highest quality for the all-important service 
of transmitting power to the driving wheels of tractors 
and trucks. Every link of the roller chain bears the L-B 
trademark and every foot of this product is backed by the 
guarantee of the Link-Belt Company. The booklet con- 
tains full size illustrations of the chains and rollers, also 
illustrations of prominent tractor and truck types using 
the chain drive. 
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Men in Service 
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Samuel Scovil to Represent Ordnance Department—W. R. 
ThompsonPromoted—A. H. Ferrandan Receives Commission 


EıMmeNp H. Lites, general manager 
of the Merchants Telephone Company, 
Middlesex, N. C., has joined the Avia- 
tion Corps of the United States Navy. 


B. J. ARNOLD, president of the Arnold 
Company, Chicago, has been commis- 
sioned a lieutenant-colonel in the Signal 
Corps of the United States Army and 
expects to be engaged in active service 
in France in a very short time. 


C. McKew Parr, general sales man- 
ager of the Hart & Hegeman. Manufac- 
turing Company, Hartford, Conn., left 
the concern on February 15 under an 
indetinite leave of absence to serve the 
War Trade Board at Washington as a 
volunteer worker. 


T. W. CoNnNETTE, superintendent of 
transportation of city lines of the In- 
ternational Railway Company of Buf- 
falo, recently received a commission as 
frst lieutenant in the Ordnance De- 
partment and will immediately take up 
this work of national service at Wash- 
ington. 


CHARLES R. UNpbERHILL, chief elec- 
trical engineer of the Acme Wire Com- 
pany, New Haven, Conn., recently re- 
ceived a commission as captain in the 
aviation section of the Signal Reserve 
Corps. He is the inventor of a num- 
ber of signal and wireless-telegraph de- 
vices. 

INSTITUTE OF ELECTRICAL ENGINEERS, 
of London and New York City, in the 
January issue of the Journal publishes 
its ninth list, showing the names of 96 
of its members, both active and asso- 
ciate, who have received promotions, 
transfers, etc, in various branches of 
military service. 

A. H. Ferranpan, formerly engineer 
of the Rate and Statistical Department 
of the United Gas & Electric Engineer- 
ing Corporation, New York, was recent- 
ly commissioned a first lieutenant in the 
Ordnance Reserve Corps and was as- 
«signed to the Small Arms Division in 
the War Department at Washington, 
D. C. 

A. B. BoywtTon, district manager of 
the Electric Machinery Company for 
New York and New England, was re- 
cently commissioned a captain in the 
Engineer Officers’ Reserve Corps. He 
is a graduate in electrical engineering of 
Cornell University and has been en- 
gaged in engineering and sales work for 
the last twenty years. 


WwW. R. THompson, manager of en- 
gineering and construction of H. M. 
Byllesby & Company, Chicago, has been 
promoted from captain to major of the 
19th Regiment of Engineers. In 1902 
Mr. Thompson became associated with 
the British Westinghouse Electric & 
Manufacturing Company and spectalized 
on power house design and heavy elec- 
trical construction. He was later con- 
nected with J. G. White Company and 
also served the public service commis- 
sion of the first district of New York 
as assistant electrical engineer. 


ROLL OF HONOR. 


The electrical industry, perhaps 
to a greater eatent than any other 
industry, has answered the call 
of the Nation for Men. As this 
is a war of engineers, naturally 
the technically trained men in the 
electrical industry have been in 
great demand and they have re- 
sponded with splendid patriotism. 
Many of the large utility and 
industrial corporations have as- 
signed men for Government serv- 
ice aside from those who have 
voluntarily entered or been called 
for service. 

THe [EL vectricaL Review will 
welcome news concerning men 
who have entered the service or 
who are engaged in any patriotic 
duties. 


BIRMINGHAM Raitway, Licht & 
Power CoMPANY, Birmingham, Ala., has 
been presented with a service flag by 
its women employees in honor of the 
men who have gone out in the service 
of their country. The flag, which 
measures 5x7 feet, offers space for 
209 stars and hangs behind the plate 
glass window on the 21st Street side of 
the Birmingham office. 


Roy W. Reywno tps, general manager 
of the Mesaba Railway, Virginia, Minn., 
was recently commissioned a captain in 
the army engineering corps and has 
heen ordered to report at Fort Lee, 
Petersburg, Va. He was formerly con- 
nected with the Hartford & Springheld 
Street Railway, Warehouse Point, 
Conn., as superintendent and was also 
connected with the Springfield ( Mass.) 
Street Railway. 

SAMUEL ScoviL, who has just resigned 
as president of the Cleveland Electric 
Illuminating Company, will represent 
the United States ordnance department 
in the Cleveland district in co-ordinating 
the work of local industries. Several 
thousand factories in the greater part 
of Ohio and three western Pennsylvania 
counties will be consolidated into one 
organization with every part co-ordi- 
nated in turning out war material, under 
plans adopted by the Cleveland war in- 
dustries commission. Questionnaires 
will be sent to all the manufacturers. 
The commission will thus know the 
number of machines in each plant, those 
engaged in war orders and the com- 
plete available production capacity. The 
government can be told quickly what 
labor conditions are in each plant and 
will be able to place orders where there 
is sufficient equipment to turn out 
finished products quickly. Blue prints 
of plans and specifications of govern- 
ment contracts will be on file in the 
offices of the commission. All industries 
are expected to be represented. 


~ Caldwell 
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E. T. Rowranp of the Continental 
Gas & Eleciric Company, Omaha, Neb., 
has joined the 37th Engineers stationed 
at Ft. Myer, Va. 


Henry W. Honce, former Public 
Service Commissioner of the first dis- 
trict of the State of New York, now 
serving with General Pershing in 
France, has been promoted to the rank 
of heutenant-colonel. 

B. J. CALDWELL, vice-president of the 
Electric Corporation, Cham- 
paign, I., was recently commissioned 
by the navy board to do electrical en- 
gineering for the navy. Mr. Caldwell 
is a graduate of the 1911 class of the 
college of engineering of the University 
of Illinois and has since been electrician 
for the Caldwell company. 

E. M. SLeĪMmĮmons, salesman for the 
Ohio States Telephone Company, Co- 
lumbus, Ohio, has been appointed for 
entrance into the officers’ training camp 
at Camp Hancock, Augusta, Ga. He 
has had 13 years’ experience in military 
activities, having enlisted in the Fourth 
Ohio Volunteer regiment at the out- 
break of the Spanish-American war. At 
the close of the war he was elected cap- 
tain of Company C, Fourth Ohio, now 
the lööth U. S. Infantry, from which he 
retired in 1910. His brother, Lieut. A. 
O. Slemmons, is now ın the service at 
American Lake, Wash. An uncle, Capt. 
John P. Slemmons, was one of the or- 
ganizers of the national guard during 
the Civil war and later became assistant 
adjutant general of Ohio. 


Unitep Gas & ELECTRIC ENGINEERING 
CorPoRATION, 61 Broadway, New York 
City, devotes several pages of the Feb- 
ruary Bulletin to its Roll of Honor, 
which contains the names of 427 men 
who have been called to the colors. The 
enlistments of employees from the af- 
filtated companies of the United Gas & 
Electric Corporation are as follows: 
Birmingham Railway, Light & Power 
Company, 98; Union Gas & Electric 
Company, 2; International Railway 
Company, 67; Colorado Springs Light, 
Heat & Power Company, 5; Elmira 
Water, Light & Railroad Company, 14; 
Harrisburg Light & Power Company, 
16; Houston Lighting & Power Com- 
pany, 18; Houston Gas & Fuel Com- 
pany, 12; Knoxville Railway & Light 
Company, 9; Conestoga Traction Com- 
pany, 23; Edison Electric Company 
(Lancaster, Pa.), 7; Lancaster Gas 
Light & Fuel Company, 5; Little Rock 
Railway & Electric Company, 23; 
Leavenworth Light, Heat & Power 
Company, 1; Lockport Light, Heat & 
Power Company, 1; Memphis Street 
Railway Company, 52; Consumers Elec- 
tric Light & Power Company, 8; New 
Orleans Gas Light Company, 4; New 
Orleans Railway & Light Company, 45; 
United Gas & Electric Engineering Cor- 
poration (New York), 5: Richmond 
Light, Heat & Power Company, 1: Citi- 
zens Gas & Fuel Company, 2; Wilkes- 
Barre Company, 7. 
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M. V. Stagg Joins F. Bissell Company—H. W. Fuller Vice 


President Northern States Power—Other 


J. A. Perkins, formerly manager of 
the rate and statistical department of 
the United Gas & Electric Engineering 
Corporation. New York, has been elect- 
ed vice-president of the organization. 
Mr. Perkins assumed his new ofhce on 
January 10, and will continue to direct 
the rate and statistical atfairs of the cor- 
poration. 


M. V. Stace, formerly connected with 
the Fort Wayne & Northern Indiana 
Traction Company, Fort Wayne, Ind., 
has become manager of the appliance 
sales department of the F. Bissell Com- 
pany, jobbers and manufacturers of 
electrical supplies and machinery, To- 
ledo, Ohio. 


Z. STARR COHEN, who for some time 
has been connected with the Northern 
New York Utilities, Inc., at Watertown, 
was recently appointed manager of the 
Wetmore Electric Company, Lowville, 
N. Y., a subsidiary of the above con- 
cern, succeeding George R. Dorsey, re- 
signed. 

H. B. SEWELL, formerly general su- 
perintendent of Houston Electric Com- 
pany at Houston, Texas, has been made 
manager of the Puget Sound Traction, 
Light & Power Company and the Pacitic 
Northwest Traction Company at Bel- 
lingham, Wash. He has arrived and 
taken charge of the affairs of the two 
companies. 


C. C. Curtis, lighting superintendent 
of the El Paso Electric Company, El 
Paso, Tex., will assume the duties of 
manager of the Cape Breton Electric 
Company, Ltd., operating the electric 
railway and lighting properties at Syd- 
ney, N. S. He succeeds E. L. Milliken, 
who goes to Houghton, Mich., as man- 
ager of the Houghton County Traction 
Company, in place of W. L. Weston. 
now first lieutenant in the United States 
Infantry. The El’ Paso, Cape Breton 
and Houghton properties are all con- 
trolled by Stone & Webster. 


H. W. Futter has been appointed 
vice-president in charge of operation of 
the Northern States Power Company, 
Minneapolis, Minn., a subsidiarv of H. 
M. Byllesby & Company. In this ca- 
pacity Mr. Fuller will relieve R. F. 
Pack, vice-president and general man- 
ager, of operating responsibilities which 
have increased greatly due to the rapid 
growth of the Northern States organ- 
ization. Mr. Fuller has been associated 
with Byllesby & Company for seven 
years, devoting a large part of his time 
to the solution of special operating 
problems. He was born in New York 
and received his education in the public 
schools of Bayonne, N. J., the State 
Model School of New Jersey, and Rut- 
gers College, and was graduated from 
that institution in 1891. He entered 
the service of the Consolidated Traction 
Company of Newark and became as- 
sistant superintendent and assistant gen- 
eral manager, leaving this position in 
1901 to become manager of the Wash- 
ington Railway & Electric Company. 


W. R. Kennepy has been appointed 
purchasing agent of the Fort Smitt 
Light & Traction Company, Fort Smith, 
Ark., succeeding W. J. Parker. 


P. T. Puitips has been appointed 
general superintendent of both the 
Electric and Heat Departments of the 
Little Rock Railway & Electric Com- 
pany and will have full authority over 
power house operation. This appoint- 
ment is incidental to the merging of the 
heating business with the other depart- 
ments. 


H. W. DEeEININGER has resigned as 
manager of the Sac City district for the 
Iowa Light, Heat & Power Company to 
become general superintendent of the 
Iowa Southern Utilities Company, with 
headquarters at Centerville, Iowa. Mr. 
Deininger was for several years vice- 
president and general manager of the 
Sac City Electric Company. 

F. W. Wesster, formerly special 
agent of the Southern Bell Telephone & 
Telegraph Company, Atlanta, Ga., has 
been appointed general manager of the 
Gainesboro Telephone & Telegraph 
Company, succeeding L. K. Smith, who 
recently resigned to engage in ‘other 
enterprises. Mr. Webster entered the 
service of the Southern Bell company 
twelve years ago and has been special 
agent in the othce of the general con- 
tract agent. 


I. L. Warp, who was formerly con- 
nected with the Southern Pacific Com- 
pany in San Francisco, has been ap- 
pointed purchasing agent for the Pacific 
Electric Railway, Los Angeles, Cal. He 
succeeds F. W. Taylor, who left the 
company to become purchasing agent of 
the Southern Pacific System in the 
territory from El Paso to Portland. 
For the last eight years Mr. Ward has 
been connected with the Southern 
Pacific, advancing steadily until he be- 
came chief clerk of the purchasing de- 
partment. Through this new position he 
becomes practically the largest purchaser 
of materials in southern California. 


E. W. Linsey was recently appointed 
chief clerk of the Department of Com- 
merce by Secretary Reffield to succeed 
Dr. George C. Havenne, resigned, and 
the appointment is one where merit and 
efficiency has brought its inevitable re- 
sult. He was born in New Hampshire. 
was educated in the schools of Wash- 
ington, and gained his first experience 
in the employ of the Western Union 
Telegraph Company as a messenger boy. 
During his spare moments he studied 
telegraphy and finally became an expert 
operator, being for some time stationed 
at the Capitol. Mr. Libbey was first ap- 
pointed in the then Department of Com- 
merce and Labor in July, 1903, at the 
time of its creation as a telegraph oper- 
ator, and was gradually and steadily 
promoted until he became assistant chief 
clerk of the department. Mr. Libbey is 
well known in Washington, and his host 
of friends will rejoice in the good for- 
tune which has come to him. 


Changes Made 


Francis L. GILMAN, assistant chief 
engineer of the Western Electric Com- 
pany, New York, has resigned to take 
charge of the manufacturing depart- 
ments of the National Conduit & Cable 
Company, West Brookfield, Mass. 


O. A. SmitH, who for the last nine 
vears has been connected with the 
Pacific Electric Railways, Los Angeles, 
Cal., has been promoted to the position 
df general passenger agent, and suc- 
ceeds in part to the duties previously 
performed by D. W. Pontius. 


F. A. WiLLiaMson, of the New York 
Telephone Company, tendered an ad- 
dress entitled, “The Telephone in the 
World War,” before the Men’s Club of 
St. Paul’s M. E. Church, Third street, 
Jersey City, N. J., on February 9. The 
address consisted of a number of vivid 
telephone incidents, gathered from the 
various battle fronts, and illustrated by 
about ninety authentic photographs. The 
lecture was concluded with an account 
of the war-time use of the telephone in 
the United States, and by actual views 
of the telephone work of American 
troops in training here and in service in 
France. 


SAMUEL ScoviL, for many years pres- 
ident of the Cleveland Electric Illu- 
minating Company, Cleveland, O., has 
resigned his position to devote all of his 
time to war work. For some time past 
he has been the representative in the 
Cleveland district for the Federal ord- 
nance department and the duties of this 
ofħce have gradually become more ex- 
tensive. Mr. Scovil has been a prom- 
inent figure in the central-station held 
and was active in the National Electric 
Light Association, the Ohio Electric 
Light Association and other similar 
organizations. He will be succeeded by 
Harrison Williams, formerly chairman 
of the Board of Directors. Robert 
Lindsay, vice-president and general man- 
ager, remains in that capacity and will 
have active charge of the company. 


F. W. Situ, vice-president of the 
United Electric Light & Power Com- 
pany, was recently appointed chairman 
of the Gas and Electric Light, Heat and 
Power Group of the National War- 
Savings Committee and is rendering 
valuable service in promoting the War- 
Savings Campaign inaugurated by the 
United States Treasury Denartment. 
Through the efforts of Mr. Smith at- 
tractive posters have been produced and 
distributed and arrangements for the 
distribution of literature are also being 
made bv him. In a further effort to 
assist the campaign, literature urging 
the purchase of the thrift stamps will 
be sent with the monthly gas and elec- 
tric bills to 1,800,000 consumers. 
Twenty-seven public service companies 
in all the boroughs of New York have 
become authorized agents for the Treas- 
ury Department and sales stations for 
Thrift and War Savings Stamps will be 
opened at the 70 branches of these com- 
panies throughout the Greater City. 
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Recent Patents 


Selected and Summarized by Albert Scheible, Patent 


Attorney, 19 


Electric Soldering Iron (1,250,856). 
—To expedite the repairing or re- 
placing of the heating unit in a 
soldering or branding iron, James T. 
Griffin (of Oak Park, Ill., in a patent 
assigned to the Western Electric 
Co.) uses an inexpensive heating unit 
which can readily be removed by un- 
screwing part of a simple casing. 


Electrically Propelled Vehicle (1,- 
250,231).—-That trackless-trolley sys- 
tems may be among the develop- 
ments of electric traction in this 
country, is implied by the recent 
patent assigned by Theo. H. Schoepf, 
of Pittsburgh, to the Westinghouse 
Electric & Mfg. Co. For this pur- 
pose, Mr. Schoepf proposes to pro- 
vide the needed propulsion through 
a dynamotor having half-units which 
are connected in series when the 
vehicle is run from the trolley cir- 
cuit. Then he provides means for 
connecting a storage battery to one 
of these half-units for driving the 
vehicle as a battery car, and for 
charging the battery from a shunt 
around one of the half-units while 
the vehicle is running on the trolley 
current, so as to keep the battery 
continuously charged during the nor- 
mal operation of the car. 


Household moan aminag Switch 
(1,250,536).—To aid central stations 


in avoiding peak loads, while also 
stimulating the customers to approx- 


No. 1,250,536.—Load-Limiting Switch. 


imate their maximum demand as 
continuously as possible, William L. 
Waters, of Milwaukee, has improved 
on the old plan of entirely rupturing 
the circuit in case of an overload. 
Instead, he provides interlocking 
switches so arranged that only the 
excessive part of the load will be 
automatically disconnected, and that 
the least important part of the load 
will be disconnected first. In this 
way, heat-storage stoves, heaters for 
hot-water systems, or the like, could 
readily be supplied with current 
when the remainder of the demand 
is low, thereby helping to level the 
load curve and warranting a lower 
rate. : 

Liquid Rheostat (1,253,235). —- To 
change the effective resistance of a 
liquid more rapiaiy by varying. the 
height of the liquid, Arthur J. Hall 
gives each plate a triangular lower 


West Monroe Street, 


A series of brief comments on 
some of the recently issued elec- 
trical patents which appear to be 
of particular interest to our read- 
ers, the number after each head- 
ing being that of the United 
States patent to which the sum- 
mary relates. Any correspondence 
regarding such patent matters 
should be sent direct to Mr. 
Scheible at the above address. 


portion and spaces the tips of the 
triangle from each other. The pat- 


No. 1,253,235.—Liquid Rheostat. 


ent stands assigned to the Westing- 
house Electric & Mfg. Co. 


Making Steel Electrically (1,252,- 
443).—For this purpose, Ernest Hum- 
bert (of Welland, Ontario) introduces 
a substantially complete charge into 
an electric furnace in the form of 
solids containing the iron and an 
excess of carbon. Then he strikes 
an arc from an electrode to the solid 
material of the charge, melts the 
latter by the resulting heat, and in- 
troduces air to lower the carbon con- 
tent to the desired percentage. 

Cooling a Transformer Casing 
(1,254,002).—Instead of depending en- 
tirely on wind or other natural air cir- 
culation for cooling the heat-radiating 
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No. 1,254,002.—Intensive Cooling of 
Transformer. 


Chicago, T[llinois 


portions of a transformer casing, 
Charles S. Cook, of Pittsburgh, and 
Harold H. Rudd, of Edgewood, Pa., 
cool these portions by an air blast. 
This blast is supplied by a motor- 
driven blower, which in turn is con- 
trolled by a thermostat so as to oper- 
ate only when the temperature of the 
casing exceeds a certain value. The 
patent is assigned to the Westing- 
house Electric & Mfg. Co. 

Insulating Material (1,252,468).— 
In making insulating material in the 
form of boards, Helon B. MacFar- 
land, of Chicago, and Robert J. 
Schoemaker, of Topeka, Kans., use 
pulped cellulose as a binder for a 
mixture consisting of a fibrous mate- 
rial and a binder. 


Illuminometer (1,252,598).—A com- 
pact device for comparing the illu- 
mination of a test surface from an 
outside. source with that afforded by 
a standard lamp within the instru- 
ment. Patent assigned by Norman 
Macbeth, of New York, and Irving 
B. Smith, of Ambler, Pa., to The 
Leeds & Northrup Co., Philadelphia. 


Reflecting Condenser (1,253,813).— 
To concentrate the light of a single 
lamp when using this for enlarging 
photographs or the like, Robert D. 
Gray. of Ridgewood, N. J., mounts 
mirror reflector panels in concentric 
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No. 1,253,813.—Reflecting Condenser. 


rows on the interior of a bowl-shaped 
reflector. These panels are so pro- 
portioned that the outermost and in- 
nermost rows have a reflecting power 
exceeding the intermediate row of pan- 
els, and the mirrors of each interme- 
diate reflecting row are alternately of 
high and low reflecting power. 


Welding and Annealing Steel (1,- 
252,746).—-For this purpose, Edmund 
J. von Henke (of Lynn, Mass.) forms 
a butt weld, then opens the clamps 
and immediately thereafter passes 
electric current through the steel 
back of the clamped section so as to 
bring this to the desired annealing 
temperature. The arrangement is 
said to be particularly adapted to the 
making of high-speed tools, and the 
patent was assigned to the Thomp- 
son Electric Welding Co. 
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Weekly Record of Construction A ctivities—Conventions 


EASTERN STATES. 


BOOTHBAY HARBOR, ME.—Lincoln 
County Power Company has taken over 
the Boothbay Harbor Electric Light & 
Power Company and plans to enlarge the 
plant and increase the production of 
electricity. Contracts have been award- 
ed for the construction of a new power 
station at Boothbay Harbor, and work 
is being pushed on the new transmission 
line to connect Damariscotta, Bristol 
and Boothbay Harbor. Power will be 
carried from Bristol Mills to Damaris- 
cotta and Boothbay Harbor over 11,000 
volt lines, which are being erected in 
gC oroange with the best modern prac- 
tice. 


PROOKLYN, N. Y.—Krantz Manufac- 
turing Company, Seventh Street, near 
Second Avenue, has awarded a contract 
to the Werner-Huberty Company, 50 
Court Street, Brooklyn, for the construc- 
tion of an addition to its four-story 
plant, The new structure is estimated 
to cost $35,000. The company engages 
in the manufacture of electrical goods. 


AUBURN, N. Y.—The New York Tele- 
phone Company, 15 Dey Street, New 
York, has had plans prepared for the 
construction of a telephone exchange 
plant on South Street, Auburn. The 
building will be of brick construction. 


NEW YORK, N. Y.—The Brooklyn 
Rapid Transit Company will expend a 
sum in excess of $3,000,000 for the pur- 
chase of 100 large rapid transit cars, of 
the type used in the new subways, and 
50 large surface cars to be used in two- 
car trains on the busiest surface lines. 


CLOSTER, N. J.—Permission has been 
granted by the Board of Public Utility 
Commissioners to the Rockland E’ectric 
Company for the issuance of securities 
to the amount of $80,000 for improve- 
ments and extensions. 


DOVER, N. J.—New Jersey Power & 
Light Company has been awarded a con- 
tract for A i Ing electric power to the 
amount of 60 horsepower for the opera- 
tion of the plant of the Somerset Stone 
Crushing Company, Bernardsville, re- 
placing the steam motive power here- 
tofore used. 


NEWARK. N. J.—The coal situation 
in this section and the entire North‘ 
section of New Jersey has grown stead- 
ily worse, and on February 12, at 4 p. 
m., the Public Service Electric Company 
was compelled to suspend all power oper- 
ations until further notice, applying t» 
all industrial plants, many of which 
were engaged in war work. It is ex- 
pected that this order will be in effect 
for at least one week. Many thousands 
of employes of the various plants have 
been thrown out of employment. Amon” 
the more important concerns engaged 
on Government contracts which are af- 


fected by the power shut-down are: 
General Electrice Company, Harrison; 
Thomas A. Edison Company, West 
Orange; Electro-Dynamic Company, 
Bayonne; Carbo-Hydrogen Company, 
Bayonne. 


NEWTON, N. J.—The Town Commit- 
tee is considering improvements in its 
fire alarm system. 


POMPTON LAKES, N. J.—The Board 
of Education is considering the immedi- 
ate installation of new electric lighting 
systems throughout its school buildings. 


TRENTON, N. J.—Until February 26, 
bids will be received by the State Archi- 
tect for the installation of a refrigerat- 
‘Ing plant at the New Jersey State Hos- 
pital, Morris Plains. Francis H. Bent, 
State Architect. 


TRENTON, N. J.—The City Commis- 
sion is having plans prepared for the 
construction of a power plant in connec- 
tion with the erection of the first unit 
of the general hospital, to be located at 
the Municipal Colony. The structure is 


estimated to cost about $15.000. William 
A. Klemann, ‘trenton, is architect. 


WEST NEW YORK, N. J.—The Town 
Council is considering the issuance o: 
bonds to the amount of $150,000 to pro- 
viae for the construction of a municipal 
electric lighting plant. 


HAZLETON, PA.—The accounting and 
engineering departments of the Harwood 
Blectric and the Lehigh Navigation Elec- 
tric Companies will be transferred to 
Allentown in April. The Harwood and 
Lehigh concerns are part of the big 
merger of electric and power companies 
of eastern Pennsylvania, whose head- 
quarters are located at the Lehigh coun- 
ty seat. 


PIRDSBORO, PA.—Birdsboro Electric 
Company has commenced the construc- 
tion of a high-tension power line to the 
mines at French Creek to supply power 
for the operation of the Brooke Iron 
Company. 


CARLISLE, PA.—City Council is con- 
sidering extensive improvements in its 
fire alarm system. 


GROVE CITY, PA.—Grove City Cream- 
ery Company has awarded a contract 1. 
the construction of its proposed power 


plant, which will be erected in connec- 
tion with a three-story plant. The work 
is estimated to cost $35,000. Rose & 


Fisher, 1719 Pennsylvania Avenue, Pitts- 
burgh, are the contractors. 


PHILADELPHIA, PA.—Counties Gas 
& Electric Company has recently been 
awarded a contract for supplying serv- 
ice to the borough of Trappe, Montgom- 
ery County, for the operation of its elec- 
tric street-lighting system. 


PHILADELPHIA, PA.—Tioga Steel 
Company is making rapid progress 3 
the construction of a power house which 
is being erected in connection with a 
new forge shop and machine shop at 
Kifty-first Street and Grays Avenue. 
The entire work will cost about $70,000. 
Crowel., Lundoff, Little Company, Cleve- 
land, Ohio, are the contractors. 


PHILADELPHIA, PA.—At a recent 
meeting of the stockholders of the Phila- 
delphia Rapid Transit Company, it was 
voted to authorize the board of directors 
to accept the lease of the projected high- 
speed city lines. Application for ap- 
proval will be made to the Public Serv- 
ice Commission. 


PHILADELPHIA, PA.—Shane_ Broth- 
ers & Wilson Company, Sixty-third and 
Market Streets. have awarded contract 
to F. E. Davis, Philadelphia, for the 
construction of its proposed one-story 
brick and concrete power house, about 
35x45 feet in size. 


PHILADELPHIA, PA.—L. S. Leber- 
man is having plans prepared for the 
construction of a one-story brick and 
concrete power house at his plant in 
the Kensington district. The structure 
is estimated to cost $10,000. Andrew J. 
r & Company, Philadelphia, archi- 
tects. 


PITTSBURGH, PA.—West Penn Power 
Company has filed notice with the Pub- 
lic Service Commission of the issuance 
of notes for $1,500,000 to provide for ex- 
tensions and improvements in its plant 
and system. 


DOVER, DEL.—Bell Telephone Com- 
pany has had plans prepared for altera- 
tions and additions to its local telephone 
office building. 


MONKTON, MD.—Monkton Roller 
Mills are planning for the construction 
of a hydroelectric plant for the operation 
of its flour mills. The structure is esti- 
mated to cost $25,000. In connection 
with this plant, a concrete dam and 
power house to generate about 100 horse- 
power will also be constructed, together 
with about one-quarter of a mile of 
transmission line. 


WASHINGTON, D. C.—The Bureau of 
Standards, Department of Commerce, has 
authorized the construction of a four- 


story testing laboratory, about 165x350 
feet in size. Contract for the new 
structure, which is estimated to cost 


about $750,000, has been awarded to the 
Turner Construction Company, New York. 


TAZEWELL, VA.—RBluefield-Tazewell 
Telephone Company has filed notice of 
an increase in its capitalization from 
$250,000 to $300,000 to provide for ex- 
pansion. 


RALEIGH, N. C.—Empire Steel Com- 
pany is considering the construction of 
a hydroelectric plant for the development 
of approximately 10,000 horsepower for 
the operation of its proposed steel plant. 


MONTEZUMA, GA.—James' Harrtson 
and E. M. McKenzie are planning for the 
installation of a hydroelectric plant on 
Whitewater Creek, a distance of about 
four miles from Montezuma, for the gen- 
eration of electric power for transmis- 
sion to Montezuma and Oglethorpe for 
industrial and lighting purposes. 


BONIFAY, FILA.—The City has re- 
cently acquired the local electrice-tight 
and water plant, and is planning for ex- 
tensive improvements to cost about $21,- 
000. The J. B. McCrary Company, At- 
lanta, Ga., contractor and engineer. 


PENSACOLA, FILA.—Pensacola Elec- 
tric Company is considering the con- 
struction of a 13,200-volt transmission 
line to the Pensacola Naval Station. 
Thomas J. Hanlon, Jr., is manager. 


WAUCHULA, FLA.—The City is con- 
sidering a bond issue for $42,000 to pro- 
vide for the construction of an electric 
light plant. 


NORTH CENTRAL STATES. 


INDIANAPOLIS, IND.—Standard Ma- 
chine & Electric Company has changed 
its name to the Marschke Manufacturing 
Company. 


INDIANAPOLIS, IND.—The Indiana 
Public Service Commission has denied 
the petitions of the Union City Telephone 
Company for an increase in its rates on 
the ground of increased cost of labor 
and materials because of the company 
paving dividends on common stock which 
does not represent property value. 


INDIANAPOLIS, IND.—Indiana Pub- 
lic Service Commission has given per- 
mission to the bondholders of that part 
of the Gary & Interurban Railroad Com- 
pany, connecting Gary and Valparaiso, 
to dismantle the physical property of the 
road and to dispose of the junk. 


MONTICELLO, IND.—Northern Indi- 
ana Utilities Company has filed a final 
certificate of dissolution with the Indi- 
ana secretary of state. : 


AURORA, ILL.—City has passed a 
new lighting ordinance whereby lights 
in the residence district may burn from 
5:30 a. m. until daylight and in the eve- 
ning may burn until eleven o'clock. 


CARLINVILLE, ILL.—The activity of 
the Standard Oil Company in bringing 
large numbers of miners to work in the 
new shafts in the vicinity of this city 
may result in the construction of an 
electric interurban’ railroad between 
Carlinville and Schoper, Il. 


CHICAGO, ILIu.—The Suburban Rail- 
road of Chicago and Emil G. Schmidt, 
its receiver, have filed a petition with the 
Ilinois Public Utilities Commission to 
sell all its corporate property and assets 
to the Chicago & West Towns Railway 
Company. 

KEWANEE, ILL.—The [linois Public 
Utilities Commission has revised the new 
schedule of rates for Galva, Kewanee 
and vicinity filed with the Commisison 
by the Central Light & Power Company. 


MATTOON, ILL.—An increase in the 
cost of light and heating service im 


23, 1918. 


February 


twenty-seven towns proposed by the Cen- 
tral Illinois Public Service Company has 
been postponed until June 17, 1918, until 
the Illinois Public Utilities Commission 
can make an examination in order to 
determine the reasonableness of the pro- 
posed advance. 


MATTOON, ILL.—The Illinois Public 
Utilities Commission has given permis- 
sion to the Central Illinois Public Serv- 
ice Company to issue $200,000 preferred 
capital stock and $150,000 in first and 
refunding mortgage gold bonds. 


SPRINGFIELD, YLL.—Athens Electric 
Light Company has applied to the Ili- 
nois Public Utilities Commission for an 
increase in its rates at Athens, IN. The 
Southern Illinois Light & Power Com- 
pany has made a similar request to affect 
Marine and Coffeen, IN. 


BROOTEN, MINN.—The installation 
of a 25-horsepower oil engine and 15 
kilowatt gererator to take the place of 
storage battery in the electric light plant 
is under advisement. Address F. W. 
Sonenberg, superintendent. 


GLENWOOD, MINN.—Glenwood Elec- 
tric Light, Heat & Power Company plans 
the extension of its high tension trans- 
mission line to Cyrus. Address E. O. 
Burow, superintendent. 


GLYNDON, MINN.—Glvyndon Light 
Company is making arrangements to in- 
stall additional street lamps. 


HIBBING, MINN.—The city contem- 
plates the construction of a municipal 
electric plant. G. L. Thauin, secretary 
of Water & Light Commission. 


MILAN, MINN.—Milan Light & Pow- 
er Company plans the installation of a 
storage battery in spring. 


AMES, IOWA.—A _ 600-kilowatt gener- 
ator and a 2200 volt 3-phase, 60-cycle 
turbine will be installed in the electric 
lizht and water plant. Address A. F. 
Hill, manager. 


DANBURY, YIOWA.—Durst Light & 
Power Company is considering the ex- 
tension of its electric transmission lines 
towards Mapleton this summer. Address 
Mark Durst, manager. 


EARILHAM. IOWA.—The city has the 
extension of its municipal electric trans- 
mission lines outside of the city limits, 
requiring poles, wire and transformers. 
under consideration. Address M. A. 
Thorp, superintendent. 


EDDYVI'TLE, IOWA.—The question of 
issuing $8000 in bonds for rebuilding the 
municipal light plant will be submitted 
to vote. Address city clerk. 


INDEPENDENCE, IA.—Electrical im- 
provements are being planned for the 


Hospital for the Insane. F. S. Trost, 
secretary. 
GALLATIN, MO. — An ornamental 


street lighting system will be installed 
here. 


GREGORY LANDING, MO.—Gregory 
Drainage district is having plans pre- 
pared by E. T. Perkins Engineering 
Company. State Bank building, Quincy, 
Ill.. for one-story brick pumping station 
to cost $75,000. 


KANSAS CITY, MO.—Kansas_ City 
Light & Power Company has filed a pe- 
tition with the Missouri Public Utilities 
Commission asking permission to in- 
crease the capital stock from $4,997,300 
to $10,000,000. 


META, MO.—Fritz Schallert is con- 
sidering the installation of an electric 
light plant here. 


OREGON, MO.—The city contemplates 
the construction of a transmission sys- 
tem from St. Joseph to secure electricity 
for the municipal electric light system. 
Address the mayor. 


ROCK PORT, MO.—Tarkio Electric 
Tight Company has bought an interest 
in the Rock Port Power plant. 


ST. LOUIS, MO.—Union Electric Light 
& Power Company plans to issue $1,500.,- 
pon bonds and $1.000,000 additional stock. 
Address James D Mortimer, president, 
315 North 12th street. 


KAHOKA, MO.—The City Council is 
considering improvements and exten- 
sions in its transmission system to Wil- 
liamstown, Luray, Clark City, and Me- 
dill, L. R. Sherrill is superintendent. 


OZARK, MO.—Finley Light Company 
will establish an electric plant to cost 


ELECTRICAL REVIEW 


DATES AHEAD. 


Ilinois Electrical Contractors’ As- 
sociation. Semi-annual convention, 
Chicago, February 22-23, 1918. Secre- 
tary-Treasurer, L. B. Van Nuys, 238 
South Jefferson Avenue, Peoria, Ill 


Vermont Electrical Association. 
Annual meeting February, 1918. Sec- 
retary-Treasurer, C. H. West, Rut- 
land, Vt. 

National Association of Electrical 
Inspectors. Annual convention, New 
York, March, 1918. Secretary-Treas- 
urer, William L. Smith, Concord, 
Mass. 

Wisconsin Electrical Association. 
Annual meeting, Pfister Hotel, Mil- 
waukee, March 27-28, 1918. Sec- 


retary, George Allison, 1419 First Na- 
tional Bank Building, Milwaukee, Wis. 


Tri-State Water & Light Associa- 
tion. Annual meeting. Charlotte, N. 
C., April, 1918. Secretary-Treasurer, 
W. F. Steiglitz, Columbia, S. C. 


Southwestern Electrical & Gas As- 
sociation. Annual convention, Gal- 
vez Hotel, Galveston, Tex.. April 15- 
16. Secretary, H. 8. Cooper, 405 
Slaughter Building, Dallas, Tex. 


American Association of Engineers. 
Annual meeting, May 14, 1918. Sec- 
retary-Treasurer, A. H. Krom, 29 
South La Salle Street, Chicago. 


National Electrical Credit 
tion. Annual meeting, June 1, 1918. 
Secretary, Frederic P. Vose, 1350 Mar- 
quette Building, Chicago, Ill. 


Texas State Association of Electri- 
cal Contractors. Annual meeting, Gal- 
veston, Tex., June 15, 1918. Secretary, 
H. S. Ashley, Fort Worth, Tex. 


Southeastern Section, National Elec- 
tric Light Association. Annual meet- 
ing, June 19-20, 1918. <Atlanta, Ga. 
Secretary-Treasurer, T. W. Peters, 
Columbus, Ga. 


Northwest Electric Light & Power 
Association; affiliated with N. E. lL. A. 
Annual meeting September 11, 1918. 
Secretary, George L. Myers, Pacific 
Power & Light Company, Portland, 

re. 


Kansas Public Service Association. 
Annual meeting, Kansas City, Kans., 
October 17-19, 1918. Secretary-Treas- 
urer, W. W. Austin, Cottonwood Falls, 
Kans. 


15000 and will 
hydroelectric line. 
Breazeale, manager. 


ABILENF, KANS.—Riverside Power, 
Light & Gas Company has increased its 
capital stock to $1,000,900. Jacob Brown 
is president of the company. 


EMPORIA, KANS.—Western Union 
Telegraph offħice here is planning electri- 
cal improvements to cost $2500. 


FORT SCOTT, KANS.—Fort Scott Gas 
& Electric Company, which owns the 
electric light, gas, steam heating and 
street car plants of this city is bankrupt. 
according to allegations in a receivership 
suit recently filed in the district court 
by the St. Louis Light Development 
Company. The company, which has 
been operating the plant under contract 
and which about two years ago reported 
to the State utility board, bought the 
Fort Scott utilities from the gas and 
electric company on January 31. Judge 
Kelso, chief counsel for the light and de- 
velopment company, who filed the receiv- 
ership suit and Mr. Porter, one of the 
chief operating ofħicers of the concern, 
were in conference with the company’s 
officials and members of the Chamber of 
Commerce to determine whether or not it 
is possible to continue the operation of 
the plant without the cost incident tn a 
receivership. Judge Kelso in speaking 
for the company said the company would 
be able to continue the operation of 
utilities with the exception of the street 
car plant if the city will permit it to 
charge rates high enough to meet the 
running expenses. If this is refused by 
the city, the company will allow the court 
to take the plants and operate them for 
the creditors. 


GARDEN CITY, KANS.—Garden City 
Power Company has been chartered with 
$750.000 capital stock by J. P. Nolan, F. 
A. Gillespie and J. S. McCamba. 


use power from the 
Address George T. 
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HUNTER, KAN.—The city is to have 
an ornamental street lighting system. 


KINGMAN, K.ANS.—Independent Mill- 
ing Company has bought the Kingman 
Light and Power Company. 


LAWRENCE, KANS.—It will be neces- 
sary to build a central power house 
soon. J. D. Bowersock contemplates the 
building of a large boiler plant near New 
Hampshire Street to supply the power 
demanded by the city. 


LEON, KANS.—Election will be called 
soon to vote bonds of $15,000 for elec- 


trical improvements. C. Palmer, 
clerk. 
OTTAWA, KANS.—At a conference 


between interested citizens and the city 
commissioners recently it was agreed 
that the city will extend its electric light 
line on South Willow street from Elev- 
enth to Fifteenth streets and then east 
on Fifteenth from Willow to Locust. 


FAT.LS CITY, NEB.— Election carried 
recently to vote $60,000 bonds for elec- 
trical improvements and $15,009 for wa- 
terworks extensions. J. Mullen, clerk. 


JUNIATA, NEB.—Election will he 
called in the near future to vote $7,000 
in bonds to construct a transmission line 
to Hastings, Neb. 


NOME, N. DAK.—The City Council 
has the installation of an electric light- 
ing system under consideration. 


SOUTH CENTRAL STATES. 


TOUISVILLE, KY.—The breaking of 
a governor on one of the large engines 
at the riverside plant of the Louisville 
Gas & Electric Company, on February 
12, caused the city to be practically 
without light or power for a period of 
thirty minutes, or until reserve engines 
could be placed in operation. However, 
the damage was slight, and was quick 
repaired. 


LOUISVILLE. KY.—It is more than 
probable that the Louisville Water Com- 
pany will become a much larger buyer 
of machinery and electrical equipment 
during the next four years as a result of 
the recent appointment of Sebastian Zorn 
as president of the company. Mr. Zorn 
was president of the company for four 
years, that being several years back, 
and started a number of reforms, includ- 
ing installing modern machinery and 
greatly increasing the capacity of the 
plant. Several big improvements were 
never carried out when his term expired. 


MIDDILESBORO. KY.—A mass meet- 
ing of leading citizens, coal mine oper- 
ators and capitalists was held here re- 
cently for the purpose of endeavoring 
to secure a street car system for the 
city. it being planned to extend the lines 
to the mines in order to carry the thou- 
sands of laborers in the district. J. M. 
Rogan was appointed chairman of a wavs 
and means committee which will look 
after the matter. 


WALTON, KY.—Walton Electric Light 
Company, of which E. L. Kelley is man- 
ager, will install an oil engine, directly 
connected to 250-volt direct current gen- 
erator. 


NORTONVILLE, KY.—Norton Coal 
Mining Company is planning for the con- 
struction of an addition to its power 
house, in connection with other struc- 
tures at its plant. B. Price, Empire 
Building, Birmingham, Ala., is architect. 


PADUCAH, KY.—Commissioner of 
Public Works, W. A. Gardner, has re- 
quested the City Commissioners to make 
a $40.000 appropriatioħĥħ for erection of 
an addition to the municipal lighting 
plant, installation of two 300 horsepower 
boilers, and the raising of the roof of 
the plant, which is now too low f 
convenient improvements. This prone- 
sition was referred to the committee 
which is making up the annual budget. 


MEMPHIS, TENN.—Cumberland Elec- 
tric Manufacturing Company, with a cap- 
ital stock of $6000 has incorporated to 


manufacture electric supplies. The in- 
corporators are . W. Nelson, H. A. 
Beckham, E. L. Nelson, J. S. Nelson 


and William C. Burton. 


NASHVILLE, TENN.—Welch Millar 
Company will purchase engines, dyna- 
mos and electric pumps for coal mining. 


NASHVILLE, TENN.—Tennessee Pow- 
er Company is contemplating additional 
water power electrical developments and 
transmission line extensions for furnish- 


360 


ing electricity to $60,000,000 explosive 
plant the Government will build at Had- 
ley’s Bend. 


CLARKSDALE, MISS.—The Water & 
Light Commission is considering im- 
provements in its power plant, including 
the installation of a 1000-kilowatt turbo- 
generator and 1000-hoisepower water- 
tube boiler. 


POPLARVILLE, MISS. — Poplarville 
Light & Water Company has leased the 
local electric light and water systems, 
and has commenced the installation of 
new equipment. 


HELENA, ARK.—Helena Gas & Elec- 
tric Company has filed notice of an in- 
crease in its capitalization from $300,000 
to $500,000 for extensions, etc. 


LITTLE ROCK, ARK.—The Little 
Rock Railway & Electric Company has 
awarded a contract for the installation 
of a turbine in its power plant to pro- 
vide for increased capacity. Estimated 
cost, $200,000. 


ROGERS, ARK.—The City Council has 
adopted a resolution favoring the pur- 
chase ot the electric light and power 
plant by the city. Address manager. 


WELCH, IA. — Planters’ Telephone 
Company is planning for the immediate 
reconstruction of its exchange plant re- 
cently destroyed by fire. 


BRISTOW, OKLA.—FElection will be 
held March 12 to vote $36,000 in bonds 
for purchasing and improving the elec- 
ae system. T. Gibson, city 
clerk. 


CANADIAN. OKLA.—Canadian con- 
templates voting bonds for the con- 
struction of a water and electric light 
system. 


CHANDLER. OKLA.—Work will be 
started soon on power plant improve- 
ments, which include a power house 
50x70 feet in size, one 150 horsepower 
boiler, one 150 horsepower Corliss engine, 
directly connected to 230 volt 3-phase, 
60-cycle generator, pump, smoke stack, 
etc. Address Washita Electric Power 
Company, in care K. Johnston, Pauls 
Valley, Okla. 


GUYMON, OKLA.—The town is plan- 
ning the purchase of the Guymon Elec- 
tric Light ard Power Company. 


KINGSTON, OKLA.—The electric light 
and gas plant has been destroyed by fire 
Saat by an unknown explosion. Loss, 


MADILL, OKLA.—Consumers Light & 
Power Company has the erection of a 
new plant under consideration. 


OKEMAH, OKLA.—The city contem- 
plates voting on bonds for the improve- 
ment of the electric light plant, water 
works and sewer system. Address the 
mayor. 


KINGSTON, OKLA.—Kingston Ice & 
Light Company is planning for the im- 
mediate reconstruction of its power plant 
recently destroyed by fire with loss esti- 
mated at $25.000. George Blethen is 
Plant manager. 


MIAMI, OKLA.—Empire District Elec- 
tric Company of Oklahoma has filed notice 
of an increase in its capital from $30,000 
to $200,000 for expansion. 


PRAGUE, OKLA.—The City is plan- 
ning for improvements and alterations 
in its electric lighting system. 


AUSTIN, TEX.—The attorney general's 
department has approved an issue of 
$15,000 city of Rowie, Montague County. 
light plant bonds, hearing 5 per cent in- 
terest and maturing in forty years with 
an option of five years. 


BALLINGER. TENX.—Interstate Elec- 
tric Company is considering extensions 
in its transmission system. M. F. Tread- 
well is secretary. 


BOWIE. TEX.—The power plant of the 
Texas Light & Power Company, which 
furnishes power and light for the city, 
was destroyed by fite recently with an 
estimated loss of $8000 with $3000 in- 
surance. 


DALLAS, TEX.—The board of cit« 
commissioners approved the application 
of the Dallas Power and Light Company 
to issue $2,000,000 notes and the applica- 
tion of the Dallas Street Railway Com- 
pany to issue $1,000,000, the proceeds 
to be used from time to time in carrv- 
ing forward improvements of these utili- 
ties. The notes are to be issued under 
the terms of the franchises. 
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PEARSALL, TEX.—Engineers have 
been here for several days making a 
map of the town for the Pearsall Water, 
Ice & Light Company, which will make 
some electrical improvements. 


SABINAT,, TEX.—Dr. W. T. Robinson 
of San Antonio has purchased the water 
works and electric light plants of the 
Sabinal Water and Light Company. He 
announces that the electric light plant 
will be equipped with new machinery 
and its capacity enlarged. 


WACO, TEX.—Texas Electric Com- 
pany has been granted a franchise by 
the city commission to construct and 
maintain a system of electric railway on 
a number of streets of the city. 


WESTERN STATES. 


LOVELAND, COLO. — City Engineer 
Bice has recommended the construction 
of a reinforced water stand pipe to cost 
$10,000, 


SALT LAKE CITY, UTAH.—The city 
recorder has been authorized to advertise 
for bids for the installation of a special 
lighting system on Regent Street. Ad- 
dress city clerk. 


SPOKANE, WASH.—Washington Wa- 
ter Power Company and the Stevens 
County Light & Power Company have 
closed a contract by which a power line 
approximately 40 miles long will be con- 


structed to furnish power for the devel- 


opment of natural resources in the south- 
ern part of Stevens County. Power is 
to be taken from the Long Lake plant 
of the Washington Water Power Com- 
pany. It is estimated that the demand 
for power within the next 18 months 
will amount to 3000 horsepower. 


SPOKANE, WASH.—Washington Wa- 
ter Power Company has awarded a con- 
tract to the General Electric Company 
for the installation of a third generator 
at its Long Lake plant. The new gen- 
erator has a capacity of 22,500 horse- 
power, which will increase the present 


capacity of the hydroelectric develop-- 


ment by 50 per cent and will, with the 
two units installed, utilize about three- 
fourths of the water power available 
there. The cost of the generator with 
a bank of six transformers and a turbine 
is reported to be more than $250,000. 


SEATTLE, WASH.—Plans have been 
practically completed by City Archi- 
tect Daniel Huntington for the new Bal- 
lard substation to be erected at 14th ave- 
nue Northwest and West 49th street for 
Seattle. Plans call for a two-story and 
basement reinforced concrete structure 
55x55 feet in size. The structure as con- 
templated will accommodate two motor 
generator sets. Date of calling for bids 
on construction of same not yet an- 
nounced. 


SPOKANE, WASH.—Plans for the Post 
Street curb lights to cost $37,740 have 
been adopted by the city council. 


MARSHFIELD, ORE.—C. <A. Smith 
Company electric plant is to be enlarged. 
Foundation and preliminary work have 
been completed for installing electrical 
equipment which will double the present 
output. Machinery for the second unit 
of the plant, costing about $80,000, is 
en route from Schenectady. 


NEW PUBLICATIONS 


ELECTRICAL GOODS IN ECUADOR 
AND PIERU.—America’s opportunity to 
increase its sales of electrical goods in 
Ecuador and Peru during the absence 
of German competition is pointed out in 
a report which has been made public by 
the Bureau of Foreign and Domestic 
Commerce. Before the war this trade 
was divided between Serman and the 
United States, the advantage being with 
the American manufacturer. The Gov- 
ernment’s report is concerned with the 
market as it exists today, and the op- 
portunities it offers for the future. 
Copies of “Electrical Goods in Ecuador 
and Peru,” Special Agents Seriøs No. 
154, may be purchased at the nominal 
price of 19 cents from the Superintendent 
of Documents, Government Printing Of- 
fice, Washington, D. C., or from the dis- 
trict or co-operative offices of the Bureau 
of Foreign and Domestic Commerce. 


Vol. 72—No. 8. 


COMBINED TABLE OF SIZES IN 
THE PRINCIPAL WIRE GAUGES (Cir- 
cular 67), is a new publication issued by 
the Bureau of Standards, Department of 
Commerce. The booklet is in table form 
combining in one series the sizes in the 
American (B. & S.), Steel, Birmingham, 
(Stub’s), British Standard, and Metric 
Wire Gages, arranged in order of dia- 
meters of wires. It contains the dia- 
meters of all the gage numbers in these 
five systems in mils, inches and milli- 
meters, also the cross-sections in square 
mils, circular mils, square inches and 
square millmeters. The table is especial- 
ly useful to manufacturers who wish to 
determine the nearest equivalent in 
American or British gage sizes of wires, 
specified in millimeters or square milli- 
meters or vice versa. Those interested 
in this circular may obtain a copy by 
addressing a request to the Bureau. 


TESTS OF OXYACETYLENE WELDED 
JOINTS IN STEEL PLATES.—Bulletin 
No. 98, issued by Engineering Experi- 
ment Station of the University of Illi- 
nois, is devoted to the Tests of Oxy- 
acetylene Welded Joints in Steel Plates, 
in which the results of tests of strength of 
welds made under repair shop conditions 
and a detailed discussion of the tech- 
nique of welding with the oxyacetylene 
blow torch are given. These tests were 
made on joints welded by skilled work- 


men in a shop especially fitted for oxy- 


acetylene welding, and should not be 
considered as indicative of the strength 
of welds made in repair shops, or of 
welds made by workmen without special 
training in the use of the oxyacetylene 
torch. For joints made with no subse- 
quent treatment after welding, the joint 
efficiency for static tension was found 
to be about 100 per cent for plates one- 
half inch in thickness or less, and to 
decrease for thicker plates. For static 
tension tests the efficiency of the mate- 
rial in the joints welded with no sub- 
sequent treatment is not greater than 
75 per cent. The joints were strength- 
ened by working the metal after welding 
and were weakened by annealing at 800 
C. The results of the repeated stress 
tests give an index of the endurance 
qualities of the joints, and they follow 
in a general way the results of the static 
tests. For repeated stress tests the joint 
efficiency seems to be about 100 per cent 
for plates one-half inch or less in thick- 
ness, while the efficiency of material in 
the joint is somewhat less. It was found 
that hammering or drawing the weld 
while hot increases the strength and 
annealing from 800° C. lowers it. The 
impact tests show that oxyacetylene 
welded joints are decidedly weaker un- 
der shock than is the original material 
for joints welded with no subsequent 
treatment, the strength under impact 
seems to be about half that of the ma- 
terial. Data and numerous tables com- 
piled by Herbert F. Moore are given, 
also typical diagrams of testing ma- 
chines, etc., are contained in the bulle- 
tin. 


PROPOSALS 


HYDROELECTRIC PLANT.—Board of 
Public Works, Seattle, Wash., at a re- 
cent regular meeting, authorized the in- 
sertion in the call for bids of the state- 
ment that the City will pay sixty (60) 
per cent monthly of the value of the 
work done on the principal items enter- 
ing into the power plant. 


TRAVELING CRANE.—Sealed pro- 
posals will be received by the Bureau of 
Yards and Docks, Navy Department, 
Washington, D. C., until February 25, for 
one electric traveling crane of the over- 
head type installed on the runways in 
the addition to the boat shop at the navy 
yard, Philadelphia, Pa. Refer to Speci- 
fications No. 2809. 


WIRE AND CABLE.—Bids will be re- 
ceived by the Bureau of Supplies and 
Accounts, Navy Department, Washing- 
ton, D. C., for 12,000 feet of interior com- 
munication, leaded and armored cable 
on Schedule 1685, for delivery at the 
Brooklyn (N. Y.) navy yard; 50.000 feet 
of lighting and power wire on Schedule 
1682, and 6000 feet of lighting and power, 
two-conductor, leaded and armored wire. 
Schedule 1685, to be delivered at the 
navy yard at Puget Sound, Wash. 


di 
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Financial News 


i eind THA OTD EN TRACT Ttnet Re aeara n T amr 


Copper Production Can Meet All 
Demands. 


The fixedness of copper prices under 
Governmenı regulation undoubtedly has 
had the effect of increasing mining op- 
erations and imparting contidence to the 
copper-prouucing industry. With a 
steady price assured for a considerable 
period. all conditions relating to produc- 
tion have been faimy wel! adjusted to 
that basis. <Also, the consumers of cop- 
per have had ample time to compute 
costs of manufactur# in-so-far as the 
price of copper enters into them as a 
factor. Poth producer and consumer are 
relieved of the uncertainty of fluctuating 
prices that formerly prevailed. Reports 
from some of the mining districts show 
thai the January output exceeded that of 
any previous month for a vear; and there 
is every indication that the demands for 
copper during 1918, for war munitions 
and general industries, will be fully met 
by the copper mining, smelting and re- 
fining companies. This applies to the re- 
quirements of England, France and Italy 
as well as those of the United States. 


Copper Exports. 


The following table shows the exports 
of copper from the United States by 


months since January, 1914, in tons of 
2,210 pounds: 
1917. 1916. 1915. 1914. 
Jan. ....951,322 23,663 26,193 36,018 
Feb. ....232,265 20.648 15,583 34,631 
March *51.218 26,221 30,148 46,504 
\pril 49,536 21.654 18,738 35,079 
May ..... 249,245 16.062 28,889 32,070 
June 41,107 39,595 16,976 35,182 
July 24,363 35,06 7,708 34,145 
Aug 842,035 32,160 17,551 12,509 
Sept «e 28,982 29.403 14,327 19,492 
CMEC. - eas s 39,115 33,2924 24,087 23.514 
Nov 38,638 22,598 23,168 24,999 
Dec, Ja eee, Leelee ee 26,486 42,42€ 22,165 
Total ..448,596 327.310 276,344 360,229 


*Sxrporte to Canada included. 


Philadelphia Electric Notes Offered. 


An underwriting syndicate has placed 
an issue of short term 6 per cent notes 
of the Philadelphia Electric Cempany. 
Philadelphia, on a reported basis of 7% 
per cent. It is understood that the notes 
will run for two years and that the 
amourt is approximately $6,500,000. The 
proceeds of the issue will finance con- 
struction at Chester, Eddystone and other 
capital requirements and retire $2,500,000 
notes due next August. 


Toledo Traction Light and Power 
Bonds Offered. 


H. L. Doherty & Company are offering 
second lien 7 per cent convertible bonds 
of the Toledo Traction, Light & Power 
Company at 97 to yield 834 per cent. 
There are $1,200,000 of the bonds, due 
January 1, 121. 


Eastern Power Asks Exchange. 


Eastern Power & Light Corporation 
announces that for the $2,327,500 5. per 
cent five-year convertible bonds of the 
company, Which fall due on March 1, it 
offers in “xchange par for par 7 per cent 
collateral trust notes, dated March 1, 
1918, due September 1, 1918. The notes 
are to be secured by an equal amount of 
the maturing bonds when deposited by 
the present bondhciders in exchange for 
the proposed new notes. Owing to the 
large additions and extensions that have 
been made to take care of increased busi- 
ness, the company has borrowed over 
$900,000 from banks. The company con- 
templated issuing and selling new se- 
eurities to pay off both its bonds and 
bank loans. This has been made im- 
possible by current financial conditions. 


Water Power Company Files Finan- 
cial Statement. 


The annual meeting of the Washington 
Water Power Company was heid at 
Spokane on February 4, when the com- 
pany presented its annual statement, giv- 
ing operating statistics for the past year. 
The number of customers increased from 
32,067 in 1916 to 34.146 in 1917. During 
the year $397,443 was expended for dis- 
tribution system and equipment in the 
light and power department and $26,565 
for buildings, fixtures and ground The 
street railway system spent $32,407 for 
road and structures. There was an in- 
crease of about 1,700,000 passengers car- 
ried on the street railway in 1917 com- 
pared with 1916, Dut there was not a sim- 
ilar increase in net earnings, due to large 
increases in Wages. Mining activity in 
the Coeur d’Alenes in Idaho, caused a 
heavy increase in business in that sec- 
tion, the principal feature being the 
smelter of the Bunker Hill & Sullivan 
Mining & Concentrating Company at 
Kell gg. which began opcrating July of 
last vear. The company sold and in- 
stalled 945 electric ranges and 399 electric 
water heaters for domestic use during 
1917. The net earnings for the year 
were $626,041.02. ‘Total assets are $28,- 
233,545.55. 


Banking Expansion. 
The banking expansion which has taken place since the close of the year 1914 


is indicated by the following condensed 


statement of the deposits, loans and hold- 


ings of United States and other securities of national banks at the dates given: 


In thousands of dollars: 000 omitted. 


Deposits. net, on which reserve is computed. .$6.668,325 
Loans and discounts, including overdrafts.. 
United States bonds ............. cc cece eee : 
Other stocks, bonds and securities*........ f 


*FExclusive of Federal Reserve Rank 


Dec. 31, Nov. 10, Nov.17, Nov. 20, 
1914. 1915. 1916. 1917. 
$8,256,662 $9,976,980 $10,548,806 
6,563,435 7,241,140 8,355,101 9,559,571 
791,995 777,765 724,473 $2,354,183 
1,313,787 1,342,822 1,747,794 1,949,619 
stack. 


tIncludes United States certificates of indebtedness and payments on account of 


subscription for Liberty Loan bonds. 


The principal items of the weekly statement of the Clearing House banks of 
New York are given below for the dates stated: 


Tosns, investments, etc. 


Net demand deposits .............0 cc cee ee 


Net Government deposits 


Cash and reserves ......... ccc cece cent eees 


Excess reserve 


Tan. 26, 1918. 


e@ooevre es eee soe rece en ee @ 
es eee ee eevee eave se 


Dee. 1, 1917. Dec. 30, 1916. 


$4,113,882,000 $4,838,935,000 $3,339,450,000 
3,666, 713,000 3,465,325,000 3,334,272,000 
243,546,000 931,155,000 Turinda grees 
690,318,000 723,703,000 691,842,000 
96,681,7&0 152,152,000 117,335,000 


*Not reported tn Clearing House staterrent. 


Ire {increase of loans and investments 


shown by these figures has been mainly 


due to holdings of Government securities. principally Treasury certificates. 
The deposits, loans and disccunts and cash resources of all banks of St. Paul and 
Mirneapolis, for the dates stated, are given below, as an indication of banking con- 


ditions In that section of the country: 


Deposits 


Toans and discounts ............. ccc ew eee 


Cash resources 


Dee. 31, 1917. 
$308,084 ,NN0N 
198,963,000 


over eee een ee snc e eee tee 


eosoeeeee see eee nvn eee eee e net evee 


Nov. 20, 1917. 
$316,659,000 
204,340,000 
83,159,000 


Dec. 27, 1916. 
$245,342,000 
185,575,000 


94,079,000 72,829,000 


Kansas City Light & Power to In- 


crease Capital. 


Kansas City Light & Power Company 
has made application to the Missouri 
I} ublic Service Commission to increase 
a capital stock from $4,977,300 to $10,- 


a 


Alabama Power Bonds Offered. 


Alabama Power Company, through th 
Harris Trust & Savings Bank, of Chie 
cage. is offering $1,000,600 first mortgage 
5 per cent bonds, due March 1, 1946. The 
price is 85 and interest, yielding their in- 
vestor 6.10 per cent. The Alabama Pow- 
er Company serves directly and indirectly 
the larger part of Northern Alabama, in- 
cluding the Birmingham district. 


Kentucky Utilities Bonds Offered. 


The Woodruff Trust Compan Joli 
ni, is offering a block of first A N 
v, per cent gold bonds of the Kentucky 
Utilities Company, due October 15, 1919, 
the oonds being in denominations of $100, 
$500 and $1,000. They are secured by an 
absolute first mortgage on all property 
owned by the Kentucky Utilities Com- 
Dany and precede $1,270,900 worth of 
other bonds of the company, and $1,500,- 
000 stock, which is owned by the Middle 
West Utilities Company 


Allis-Chalmers Profits Gain. 


In the report of the Allis-Chalmers 
Manufacturing Company, covering three 
ta bag ended December 31, 1917, net 

‘ONLS are given at $1,187,957, compared 
With $928,722 in 1916. Total sales billed 
in the three months amounted to $5,216.- 
959, against $5,741,678 in 1916. Unfilled 
orders on hand December 31, 1917, totaled 
26,935,146, against $13,424,486 in 1916. 

The company’s operations in the fourth 
quarter of 1917 resulted in the best show- 
ing of the year. Total sales billed showed 
an in rease of $1,929,894, or 30 per cent 
over the third quarter, while net profits 
showed an increase of $268,553, or 29.2 
per cent. 

On the basis of the company’s quarter- 
Iv reports operations covering the last 
two years compare as follows: 


1917. 1916. 
Total sales billed ..$26,129,314 $19,440,509 
Net profits ........ 4,010,489 3,165,020 


Dividends. 


` American Power & Light Company, New 

York, has declared its regular quarterly 
dividend of 1 per cent on common stock, 
payable March 1 to stockholders of rec- 
ord of February 19. 


Southwestern Power & Light Company 
has declared its regular quarterly div- 
idend of 1% per cent on preferred stock, 
payable March 1, to stockholders of rec- 
ord of February 19. 


White Knob Copper & Development 
Company, Ltd., New York, has declared 
a dividend of 5 cents a share on pre- 
ferred stock, payable February 25 to 
stockholders of record February 16. 


Colcrado Fower Company has declared 


, & quarterly dividend on preferred stock 


of 1% per cent, payable March 15 to 
stock of record February 28. 


American Licht & Power Company has 
declared a quarterly dividend of 1 per 
cent, payable March 1 to stock of record 
February 19. 


Southwestern Power & Light Company 
has declared a quarterly dividend on 
preferred stock of 1% per cent, payable 
to stock of record February 19. 


Eastern Wisconsin Electric Company 
has declared the regular quarterly div- 
idend of 1% per cent on preferred stock, 
pave le march 1 to stock of record Feb- 
ruary <Q. 
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Wisconsin-Minnesota Light & Power 
Company has declared the regular quar- 
terly dividend of 1% per cent on pre- 
ferred stock, payable March 1 to stock 
of record February 20. 


Northern Ohio Electric Corporation 
has declared the regular quarterly div- 
idend of 1% per cent on preferred stock, 
payable March 1 to stock of record 
February 19. 


Electric Investment Corporation has 
declared the regular quarterly dividend of 
1% per cent on preferred stock, payable 
February 21 to stock of record Feb- 
ruary 11. 


Kings County Electric Light & Power 
Company, Brooklyn, N. Y., has declared 
a quarterly dividend of $2 per share 
on the amount of the capital stock out- 
standing, payable March 1 to stockhold- 
ers of record February 15. 


Nebraska Power Company has declared 
the regular quarterly dividend of 1% 
per cent on preferred stock, payable 
March 1 to stock of record February 19. 


General Electric Company has declared 
a quarterly dividend of 2 per share, 
payable April 15 to stock of record 
March 9. 


Tron Cap Copper Company has de- 
clared a dividend of 25 cents per share, 
payable March 1 to stock of record Feb- 
ruary 21 


Calumet & Hecla Mining Company has 
declared a quarterly dividend of $10 a 
share, payable March 20 to stock of rec- 
ord February 21. This is the same 
amount as that declared three months 
ago. Six months ago a distribution of 
$25 was ordered. 


Cerro de Pasco Copper Company has 
declared the usual quarterly dividend of 
$1 a share and an extra dividend of 25 
cents a share, both payable March 1 to 
stock of record February 22. An extra 
dividend of the same amount was de- 
clared three months ago. 


Copper Range Company has declared 
the regular quarterly dividend of $1.50 
a share, payable March 15 to stock of 
record February 28. The usual extra of 
$1. which was declared each quarter last 
year, was omitted. 


Earnings. ‘ 

An analysis of earnings and expenses 
of the Columbia Gas & Electric System, 
prepared by A. B. [each & Company. 
Inc., shows that during 1917 interest on 
the first mortgage 5s wes earned 6.22 
times. as against 3.43 times in 1916; 2.06 
in 1915: 2.96 in 1914; 1.62 in 1913, and 1.04 
in 1912. Interest on debenture bonds and 
miscellaneous interest was earned 23.45 
times, as against 8.54 times in 1916; 3.31 
in 1915: 3.46 in 1914; 3.41 in 1913. Per 
cent earned on capital stock in 1917 was 
5.868, cgainst 2.25 per cent in 1916; .761 
ner cent in 1915; .782 per cent in 1914, 
and .438 per cent in 1915. 


The Public Service Corporation of 
Northern Illinois for the year ended De- 
cember 21, 1917, reports a gain in net 
earnings, despite the higher cost of labor 
and materials. President Samuel Insul 
has prepared a statement of estimated 
income for last year which compares as 
follows with that for 1916: 

1917 1916. 


Gross earnings «$8,810,332 87,783,157 
Net after taxes ..... 3,342,967 3.274,674 

Tne balance available for dividends was 
somewhat smaller than in 1916, owing to 
an increase in interest charges. The in- 
terest charges in 1917 amounted to $1,- 
614,867, against $1,497,818 in 1916. 


Naticnal Conduit & Cable Company's 
net profits for the nine months ended De- 
cember 31, 1917, after all expenses and 
charges, were R92 529, equal to $2.77 a 
share on the 250,000 shares of capital 
stock ovtstanding, which have no par 
value. Gross sales were $20,318,538 and 
total income $1,318.1138. 


UNITED GAS & ELECTRIC COMPANY. 


The income account of the parent com- 
pany for the year ended November 29, 
1917, follows Total income, $1.400,190; 
interest charges $620,066: amortization of 
ecebt discount, $54,500: first preferred div- 
idends, $619,936: surplus, $65,688. 
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CLEVELAND ELECTRIC ILLUMINAT- 
ING COMPANY. 
The Cleveland Electme Illuminating 
Coinpany reports for December: 


1917. 1916. 
arogs earnings ....... $ 774,597 $ 546,572 
Net earnings ......... 236,154 137,535 
Gross income ......... 201,021 143,827 
Bal. after int. and dep. 115,809 47,347 


For 12 months ended December 31: 


(Gross earnings ....... 36,863,886 $5,109,737 
Net earnings ........ 2,023,661 2,110,534 
Gross invome ......... 2,963,624 2,126,684 charges, 
Bal after int. anc dep. 881,730 1,151,609 
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The Keystone Telephone Company, 
Philadelphia, Pa., reports gross earnings 
for January cf $136,519, against $127,531 
for last year, and surplus earnings of 
$29,259, compared with $31,980 for the cor- 
responding period of last year. 


WESTERN POWER CORPORATION. 


For the year ended December 31— 
ross, $4,008,553; net after taxes, $2,515,- 
SZS; other income debit, $24,973; interest 
$1,678,158; California Electric 
Generating Company preferred dividends, 
$150,000; surplus, $662,697. 


AMERICAN CITIES COMPANY. 

For the twelve months to November LOWELL ELECTRIC LIGHT CORPO- 
30 «(subsidiary operating companies)— ATION. 
Gross, $16,553,375, increase $1,235,939; net 1917. 1916. 
after taxes, maintenance, etc., $5,571,806, December gross ...... $ 71,507 $ 62,910 
increase $128,650; interest and rentals; Net .cccaseds S45u4 5s 33,996 27,491 
$3,765.547, increase $84,319; amortization, Surplus after charges. 32,624 26,734 
$113,531, decrease $13,424; preferred div- Twelve months’ gross. 723,632 644,610 
idends, $875.240, decrease $2,255; surplus, GOL” ote teen E 284,522 259,471 
$517,185, increase $60,010. Surplus after charges. 273,796 264.524 


COMMONWEALTH POWER, RAILWAY 


& LIGHT COMPANY. 


The balance sheet cf the Commonwealth Power, Railway & Light Company, as of 


December 31, 1917, compares with previous years as follows: 


Assets. ro 
=) 1917. 1916. 1915. 

Securities and property ............0c00. e.» $44,139, 187 $42,608,367 $40,148,634 
Güaranties ose oy ae%. se hbk aioe Gale Uv eas wes r 2 2 
Cash saciu ose ale Se orea e E E we AEE à 577,863 853,655 738,309 
Advances to subsidiary companies ....... e 5,718,804 4,854,662 7,951,615 
Accounts received from subsidiary cos.... 538,783 370,773 176,004 
Interest received from subsidiary cos...... 12.381 13,371 15,721 
Debt discount i406 OW ie ie es 6a eb weeds ere 9,660 38,592 67,524 

VOCAL. nae eben es Sie ale 328 Eee ete eae . $50, 996,681 $48,739,422 $49,097,809 

Liabilities. 

Preferred stock 666.5 44. 8se02@ dows keene .. $17,953,000 $17,919,000 $16,000,000 
Cotnmont Stock os o4<4 a esti ehh os ee was » 18,585,900 18,575,709 18,000,000 
Common stock delivered .............00008 . 2,414,100 2,424,200 3,000,000 
OWS © cscs eo aire ae be Bae Sores a ea - 8,047,000 8,081,000 10,000,000- 
LATS “PAVADIC: sissano oee e e eee atas ead e 2,407,500 350,000 350,000 
GUAPANTICS eeen hile alg MeN wee wee ee te a 3 2 2 
Accrued accounts e406 6ssi del oa Sosa oe bee 5 285,474 152,233 188,222, 
SUr US Gereau ea Poh a a E a e ok T ete ees ee °1,303,703 1,237,188 934,584 

Total secies ticsas ne e Sars a a ales eee e $50,996,681 $18,739,422 $49,097,807 


*Of the amounts standing to credit of surplus accounts of subsidiary 


companies 


there are accruing to the Commonwealth Power, Railway & Light Company to De- 
cember 31, 1917, undistributed earnings amounting to the sum of $3,301,701. 


ba Ca aan) 
WEEKLY COMPARISONS OF CLOSING- BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 

Quotations furnished by F. M. Zeiler & Co., Rookery Bldg.. Chicago. 


, Div. rate. Bid. Bid. 
Public Utilities— Percent. Feb. 12. Feb. 19.. 
Adirondack Electric Power of Glens Falls, common............ 6 14 14 
Adirondack L[lectric Power of Glens Falls, preferred........... 71% 72 
American Gas & Electric of New York, common........... 10+extra 88 8h 
American Gas & Electric of New York, preferred............... 6 40% 40 
American Light & Traction of New York, common............ gÈ 215 215 
American Light & Traction of New York, preferred........... 6 94 95 
American Power & Light of New York, common................ 4 43 43 
American Power & Light of New York, preferred............. 5 72% 73 
American Public Utilities of Grand Rapids, common............ 6 20 20 
American Public Utilities of Grand Rapids, preferred........... 6 54 54 
American Telephone & Telegraph of New York ................ a 106% 107% 
American Water Works & Elec. of New York, common........ de 4% 43, 
American Water Works & Elec. of New York, particip....... 7 9 9 
American Water Works & Elec. of New York. first preferred... ae 60 60 
Appalachian Power of Bluefield, comMON.............. cc ee eeeuee 2% 2% 
Appalachian Power of Bluetield, preferred............. 0.0022 eee 20 2 
Cities Service of New York, common....... cc cece eee ero +extra 209 205 
Cities Service of New York, preferred.......... ee eee ee 6 74 74 
Commonwealth Edison of Chicago........ ccc cece eee ce tence nae 8 107 107 
Comm. Power, Railway & Light of Jackson, common............ s5 20 21% 
Comm. Power, Railway & Light of Jackson, preferred........... 6 50 50 
Federal Light & Traction of New York, common................ ng 5 
Federal Light & Traction of New York, preferred............... 28 
Illinois Northern Utilities of Dixon ............ 0... cee cee wees is 
Middle West Utilities of Chicago, common................... +extra 25 25 
Middle West Utilities of Chicago, preferred..............000000. 60 59 
Northern States Power of Chicago, COMMON is 65554 os Fes 68 Scere ex.div.7 6) 61 
Northern States Power of Chicago, preferred................ ex.div.7 87 87 
Pacific Gas & Electric of San Francisco, common..........+... ss 3314 33 
Pacitic Gas & Electric of San Francisco, preferred............. 6 81 81 
Public Service of Northern Illinois, C hicago, COMMON: 64.6 eas Bees 7 72 7 
Public Service of Northern Illinois, Chicago, preferred........... 6 88 85 
Republic Railway & Light of Youngstown, common............ 4 2314 23% 
Republic Railway & Light of Youngstown, preferred........... 6 56 56 
Standard Gas & Electric of Chicago, common...............06. Bet 6 6 
Standard Gas & Electric of Chicago, preferred..............00. 6 23 23 
Tennessee Railway, Light & Power of Chattanooga, common. he 21 214 
Tennessee Railway. Light & Power of Chattanooga, preferred.. 6 10 x 
United Light & Railways of Grand Rapids, common..........6. ` 4 2T 27 
United Light & Railways of Grand Rapids, preferred........... 6 614% 611g 
Western Power of San Francisco, COMMON......ccecceeccceccees eg 11 11 
Western Power of San Francisco, preferred................-200% 6 46 46 
Western Union Telegraph of New OT: occ oreo card dae wats ce ues extra 901% 8916 
Industrials— 

Electric Storage of Philadelphia, common..................ee08 4 49 49% 
General Electric of Schenectady .......cccccecccccccccscccce A 8 137% 1371 
National Carbon of Cleveland, common R bes E E ate 8 5A, 56% 
National Carbon of Cleveland, preferred.................00 cee ahs 180% 130% 
Westinghouse Flectric & Mfg. of Pittsburgh, common....... +extra 4134 41% 
Westinghouse Electric & Mfg. of Pittsburgh, preferred......... 7 60 60 


*Last sale. 
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Unique Features of a Small Electric 
Generating Plant ) 


Combined Water-Power and Oil-Engine Plant in Ozark 
Mountains — Original Construction of Transmission 


Line with Telephone and Street-Lighting Control 


By A. R. ZAHORSKY 


involves the solution of many engineering prob- 
lems, many of which are apt to be of an intricate 
character that require considerable ingenuity. The 
design of a small plant may also call for the develop- 
ment of unusual features, however, as is illustrated in 
the case of the modest plant to be described below. 
The power plant under consideration is located in 
the heart of the Ozark Mountains, one mile east of 
Steelville, Mo., and furnishes electrical energy for 
light and power to a community of about 1000 people. 
It is a combination water-power and oil-engine-driven 
plant. 


T im design of large electric generating plants 


HYDRAULIC FEATURES OF PLANT. 


Water power is obtained by confining the discharge 
of a spring located a quarter of a mile south of the 
plant and conveying the water in earthen flumes 
around the base of a precipitous mountain to the site 
of the power house. An effective head of 20 feet and 
a discharge rate varying from 8 to 25 cubic feet per 
second are thus obtained. The minimum discharge 
occurs during July and August, when the lighting load 
is at the lowest point for the year. 

The spring emerges at the base of a high cliff and 
formerly emptied through a small creek into the valley 
below. The flow was confined by the construction of 


Fig. 1.—Plan of Power Piant Near Steelviile, Mo. 


an earthen dam, 15 feet high, 8 feet wide at the top, 
and 300 feet long around the mouth of the spring. 
This formed a reservoir 50 feet in width and extend- 
ing 200 feet in a north and south line. 

A concrete spillway 15 feet in width was built into 
the east side of the dam to allow the flood waters to 
escape. Provision was also made for draining the 
reservoir through a concrete sluiceway 3 feet wide 
extending down to the former bed of the stream. 

The water flows from the reservoir through a gate 
at the extreme north end, where it enters the flume 
leading to the power house. During the first few 
months of operation, a considerable loss of water 
occurred in this flume owing to the gravelly soil 
through which it was excavated. This loss, however, 
gradually decreased as moss and sedimentary deposits 
accumulated in the bottom of the flume. 

The power house is located at the base of a steep 
hill and is built entirely of reinforced concrete. It is 
16 feet square inside and has 8-inch walls 12 feet high. 
The forebay and penstock are also of reinforced con- 
crete, the wall of the power house serving as one side 
of the penstock. 

The water is delivered from the flume through a 
headgate 3 feet wide, into a forebay which reaches 
from the hillside to the top of the penstock, a distance 
of 25 feet. At this point a bypass gate was so con- 
structed as to make it possible to divert a part or all 
of the water from the penstock into the tailrace. 

The equipment of the plant consists of one Gen- 
eral Electric, belt-driven, 25-kilowatt. 1800-revolution- 
per-minute, 220-volt, self-excited, alternating-current 
generator, one 15-inch Samson horizontal turbine, and 


Fig. 2—Diagram of Principal Electrical Connections. 
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one 25-horsepower Stover oil engine. The turbine 1s 
bolted to the bottom of the penstock and has a draft 
tube 20 inches in diameter and 10 feet in length. The 
lower end of the draft tube is submerged in the water 
of the tailrace. The turbine shaft enters the power 
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Fig. 3.—Details of Roiler Cable Support for Towers 1 and 2. 


house through a stuffing box set into the wall and 
runs on three self-alining bearings. A pulley 48 inches 
in diameter and 6 inches wide is keyed to the shaft 2 
feet from the wall. A 5-inch belt drives the generator 
from this pulley. The oil engine is also belted to this 
shaft by means of a pulley 15 inches in diameter and 
12 inches wide, equipped with a hand-operated fric- 
tion clutch. This provides a convenient means of 
operating the engine and the turbine separately or in 
‘parallel as occasion may require. The turbine is also 
used for starting the engine, thus eliminating the ex- 
pense of installing a compressed-air system, such as is 
commonly employed for this purpose. The cooling- 
water tanks for the engine are located on a platform 
outside of the building and are connected by a system 
of valves so that water may be used from either or 
both. These tanks are filled from the penstock through 
a 2-inch pipe terminating in a filtering hood. 

Electrical energy is generated at three phase, 60 
cycles, 220 volts, and passes through a fused three- 
pole single-throw switch mounted on a switchboard, 
out through the north wall of the building to an out- 
door substation 50 feet away. 


OUTDOOR SUBSTATION AND TRANSMISSION LINE. 


The substation consists essentially of two 7.5-kilo- 
volt-ampere, 2300/220-volt step-up transformers 
mounted upon a platform 12 feet above the ground, 
between two 25-foot poles, 7 inches in diameter at the 
top. The high-tensior side of the transformers is con- 
nected to the transmission line through fuses and 
choke coils and protected against lightning surges by 
lightning arresters, as shown in the accompanying 
diagram. 

The transmission line running in an east and west 
line is nearly a mile in length, and consists of steel 
conductors, 34-inch Siemens-Martin 7-strand galvan- 
ized cable. carried on steel towers. The cables are 
spaced triangularly, 10 feet between centers. The 
entire distance, 4800 feet, is covered in three spans. 
Notwithstanding the unusual length of these spans, 
the topography of the country is such that it was still 
possible to maintain a height of more than 40 feet 
clearance between the lowest wire and the ground. 

The towers were set 7 feet in the ground, with 
each leg imbedded in a concrete base in the form of 
a truncated cone, 2 feet in diameter at the top and 3 
feet at the bottom. Tower No. 1 1s located 150 feet 
from the pdwer house and 100 feet above it. Tower 
No. 2 is set on the topmost point of a ridge 200 feet 
-bove the valley and 2000 feet distance from tower 
No. 1. Tower No. 3 is located on a mound in the 
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valley beyond No. 2, making this span 1000 feet in 
length. Tower No. 4 is located at the limits of the 
town. The last span is 1800 feet in length. 

The steel cable was shipped on three reels, each 
weighing 1500 pounds and containing a continuous 
length of 5000 feet of cable. The reels were hauled 
to tower No. 4 and there placed upon a trestle ready 
for pulling. A team was hitched to the end of each 
cable and driven along the right-of-way to tower 
No. 1, allowing the cable to unreel. Rollers were 
placed at intervals along the line to prevent scraping 
off the galvanizing from the cables by dragging them 
among the rocks on the hillside. The three cables 
were thus pulled before stringing was begun. 

The cables were secured to tower No. 4 by means 
of strain insulators. At tower Nos. 2 and 3, they ran 
through pulley blocks fastened to the crossarms. All 
the stringing and tightening was done at tower No. 1, 
where a double pair of three-sheave tackle blocks and 
a team were employed. 

To relieve the strain in the direction of transmis- 
sion on tower Nos. 2 and 3, a special roller insulator 
support was designed; this is shown in Fig. 3. It 
consists of a 10-inch sheave mounted between two 
rows of insulators, three in each row, firmly secured 
to the crossarms of the towers. The cable rides to 
and fro, equalizing the effects of expansion and con- 
traction. The suspension type of support was calcu- 
lated to be inadequate since a temperature change of 
120 degrees would cause a point on the cable at tower 
No. 2 to travel laterally a distance of three feet. 
Tower Nos. 1 and 4 were anchored with three strands 
of line cable. 

Telephonic communication between the power 
house and the town was established in a novel way. 
On account of the expense of obtaining a right of way 
for a pole line, the following alternative method was 
employed: No. 16 twisted-pair weatherproof cop- 
per-clad steel wire was used for the telephone line. 
Split spool insulators were placed at intervals of 50 
feet along one of the transmission-line cables and the 
telephone line suspended from this at a distance of 2 
feet. A telephone insulating transformer was placed 
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Fig. 4.—Method of Supporting Telephone Cable from Main Line. 
in the circuit at each end of the line. The entire cost 
of this line was under $100. l 

A street-lighting transformer for series incandes- 
cent lighting was placed on tower No. 4 and equipped 
with a hand-operated, 2300-volt oil switch. It was 
afterward decided to operate the switch with a sin- 
gle-phase motor controlled from the power house. 
One side of the motor was permanently grounded, and 
the other side connected to one wire of the telephone 
line. A double-pole, single-throw switch mounted on 
the switchboard at the power house was connected to 
the telephone line and to a 220-volt source of supply. 
The line thus served the double purpose of a telephone 
line and of an oil-switch motor-operating line. The 
operation of this arrangement was entirely successful. 
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Economies in Central-Station Meter 
Testing and Repairing 


A Description ofthe Methods in Use by the Los Angeles 
Power Bureau Embodying Many Noteworthy Features 


By C. W. 


AE practices of the municipal power bureau of 
the city of Los Angeles, Cal., in regard to meter 
testing and repairs embody many unusual and 
noteworthy features that are of especial interest at 
this time, when efficiency and economy are so vital to 
every utility company. f 
One of the most important adjuncts to the testing 
and repair work of the municipal department is a com- 
plete electrical repair department which occupies a 
concrete structure near the central power station. In 
this department repairs are made on all types of trans- 
formers, motors and generators, ranging from one 
kilowatt to 5000 kilowatts. Here were also built the 
switchboards for the various substations, and the tele- 
phone line that extends the entire length of the Los 
Angeles aqueduct. There is also a switchboard saw 
installed which is used for cutting slabs of marble and 
ebonite into proper sizes. This saw was built in the 
shop, when the employees were not particularly busv 
at other work. The department is also equipped with 
two coil-winding machines, used for winding coils for 
both transformers and motors. Recently 250-kilo- 
watt transformers have been completely rewound, and 
six 600-kilowatt and six 300-kilowatt transformers 
were dismantled and reassembled so that they could 
be put in use. This department has also reconstructed 
two 80-kilowatt and one 100-kilowatt direct-current 
generators which were rented to motion-picture stu- 
dios for producing direct current. The electrical equip- 
ment of the old aqueduct was overhauled here, so that 
it could be put in service again. 


METER-TESTING EQUIPMENT. 


Three single-phase test benches were built in this 
department for use in the laboratory. They are ar- 
ranged for all loads from 0.5 ampere to 160, in steps 
of 0.5 ampere. A rotating standard which is commer- 
cially accurate is mounted on the bench. Five meters 
can be mounted on each bench at one time, making a 
considerable saving. The board is also equipped with 
a dial switch for obtaining the following voltages: 105, 


One of the Three Meter-Testing Benches. 
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IIO, 115, 120, 125, 215, 220, 225, 230, 235, 435, 440, 
445. The load current for different meters is obtained 
from old transformers that were taken from automo- | 
biles and rewound. The load resistances were designed 
from wire springs having practically no temperature 
coefficient. Shunting switches are mounted on the 
boards for cutting out one or all meters. The board is 
of concrete painted black. The frame work is of 
standard switchboard construction. The board is fed 
from a three-phase, 220-volt circuit. Two of the 
boards are equipped with a double-throw switch for 
obtaining 5o per cent power-factor on the test circuit. 
The other board is equipped with a phase shifter for 
obtaining all power-factors from o to unity. The 
meters are put on the board and connected up with 
three plugs which fit in terminal chambers of the 
meters. A 100 per cent load check is taken first. The 
load goes through all five meters on the board at once, 
thus saving time in adjusting them on the board. The 
meters are next tested on 10 per cent of their rated 
load separately. Afterwards the meters are finally 
checked at 50 per cent of their rated load. 

Fach meter as it comes into the testing room from- 
the warehouse is stenciled by an air brush with a 
serial number, class number, and “L. A. City.” 


METHODS FOR HANDLING METERS. 


Increased efficiency in carrying the meters to and’ 
from the benches has resulted from the use of a truck 
designed by the superintendent of the laboratory. The- 
truck is pushed by hand, has four rubber-tired wheels 
and supports a steel rack with four cross pieces, on 
each of which 20 meters can be securely hung. The- 
delicate meters when transported in this way are less 
apt to get out of order than when carried about the 
plant in boxes. One workman can transport a large 
number of meters on this rack quickly and with little 
effort. 

After the meters are tested they are transported 
by means of this truck to an immense adjustable meter 
rack, which has a capacity of 5000 meters and can be- 
enlarged when necessary. The meters are slipped over: 
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hooks especially designed to fit over the edge of 2-inch 
angle irons. The angle irons are supported by pipes 
which extend from the floor to the ceiling. The meters 
are fastened to both sides of the angle irons. There 
are five rows of these racks, with 12 angle irons to 
each rack. 

The superintendent of the laboratory has designed 
a box for transporting meters that is quite an im- 
provement over the method usually employed. As 
meters are very sensitive, it is necessary to use great 
care after they are tested so as not to jar them. For 
this purpose a box with 12 compartments has been 
constructed, each compartment being lined on all sides 
with one-quarter-inch felt packing, in which the meters 
fit snugly. In order that the moving parts may re- 
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Section of Rack Accommodating 5000 Meters. 


main off the jewels while being transported, the meters 
are placed in the compartments upside down. Con- 
siderable other equipment is now being installed in the 
laboratory. 

This equipment consists of a three-unit motor- 
generator set for general test purposes; one 6-kilowatt 
direct-current generator having double commutator 
to be connected for either 12 or 6 volts; one 2.5-kilo- 
watt 600-volt direct-current generator. All these units 
are mounted on one bed plate and direct-connected. 
Either unit may be used as a motor or generator. 

There is a 20-cell Edison storage battery, which 
may be operated in parallel with a motor-generator 
for obtaining low-voltage direct current up to 1500 
amperes. A switchboard is installed for control of 
above motor-generator. There is a Leeds & Northrup 
potentiometer and all necessary appurtenances will be 
used as primary standard for calibration of the sec- 
ondary standard instruments. All shunts and standard 
cells are being calibrated by the Bureau of Standards 
at Washington. 

The fuel administration in Los Angeles is doing 
everything possible to stimulate the development of 
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Truck Used to Transport Meters. 


hydroelectric energy by the city on the aqueduct, so 
that hydroelectric power will be used in every possible 
instance, thus conserving the fuel oil supply as much 
as possible. 

Recently a new hydroelectric plant, built at a cost 
of $120,000 and developing 4000 horsepower, was 
placed in commission. This plant is located a short 
distance from Los Angeles, and is composed of a 
single unit, subject to a water drop of 545 feet from 
the hills. The water is taken direct from the Frank- 
lin canyon trunk line at a pressure of 220 pounds to 
the inch. 

With the completion of this new plant, the munici- 
pal power bureau of Los Angeles is able to deliver 
41,000 horsepower. Within a year, 33,000 additional 
horsepower could be developed, through the comple- 
tion of two other plants along the line of the aqueduct. 

In order to facilitate the distribution of this en- 
ergy, transmission lines have been constructed and 
connect with a central receiving substation, located 
near the industrial center of Los Angeles. A, dis- 
tributing system extending from the central receiving 
substation connects with local distributing substations 
and serves as a basis for a distributing system through- 
out the city. 

The central receiving substation is of the latest and 
most approved construction, all equipment being of 
remote control. The building is constructed in such 
a manner that additional equfpment can be installed 
as additional power plants are completed. 
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Breeding Germs of Municipal- Plant 
Agitation 


Some Practical Suggestions for Guarding Against Dissatisfaction of 
Customers—Public Must Have an Understanding of Rate Schedules 


By C. S. DOWLING 


District Sales Manager, Consumers Power Company, Owosso, Mich. 


O CONTEND that we can eliminate the mu- 
l nicipal-plant agitation entirely would be per- 
fectly absurd, but to hold that we can liberate 
ourselves from a great deal of very unjust criticism 
is quite logical. When we have taken the necessary 
steps to accomplish this ambition we will have ren- 
dered another great service to the public, and inas- 
much as such action would constitute a service we are 
as a central-station duty bound to put forth every 
effort possible to realize this aim, for service is service 
whether it consists in the delivery of electric energv at 
the proper voltage, the discouraging of the installa- 
tion of 10-horsepower motor when we know a five 
will meet the requirements, or if it is only the proper 
explanation of our rates in such a mannner that the 
consumer will appreciate them. To hold that he should 
understand a contract before he enters into it is a fine 
example of the narrow-minded. When we purchase 
the various commodities of life we rely a great deal 
on the word of the salesman and expect that he will 
advise us if he has a similar article that would be more 
advantageous. This is true of Mr. Consumer, and he 
has the same right to this belief that you have, in fact 
he has a better right, because of the universal appli- 
cation of electric service to all classes of business. 

Is it not true that the progress made in our chosen 
field of endeavor has carried us far away from our 
base? Has not time and expense been injudiciously 
distributed in furthering greater development of the 
many phases of the industrv? Have we not been 
working behind a mist or a cloud that has blinded us 
in our desire to increase our kilowatt-hour sales, and 
in this blindness have we not forgotten possible ulti- 
mate results which the application of such spirit and 
twentieth-century sales methods might cause? Some- 
times we attempt to satisfy ourselves with the answer 
that progress has demanded the use of such methods 
that we might please those who clamor for our serv- 
ice. but if this is true then I say the application of 
such sales methods necessitates, in fact demands, us 
to devote greater efforts in making our consumer 
realize the conditions of our rates and in what way 
he can receive the greatest benefits from it, the terms 
under which we render him service, etc. 

You mav say that you do that in vour town now; 
well, vou should say you thought you were doing it, 
for if you start out and visit your consumers you will 
be surprised to learn the number that have not the 
remotest conception of the basis of their rate nor how 
to get the most out of it. When we give the rate 
question the consideration it deserves, or at this late 
hour I would say which it demands, then we will have 
removed our own greatest enemv and one of the worst 
municipal-plant germs that we have to battle. 

As the generation and sale of electrical energy is 
co much different from the average business, our con- 


sumers are not in a position to realize the obstacles 
which we encounter and which we must overcome. It 
is because of this difference in the nature of the busi- 
ness that we cannot reasonably expect him to under- 
stand the logic in our rates, nor that they are reason- 
able and just. And the time to convince him and 
drive home your points is when he is on the verge of 
closing a contract, for at this time you have shown 
him some advantage in using your service or he would 
not contract for it. Hence he is in a very agreeable 
mood and will give you more attention and question 
you with much less prejudice. 

Time spent with prospects when closing contract 
is time that is hard to overyalue, for if you use a little 
diplomacy at this stage you will often save many com- 
plaints-of high bills, save trips to the consumer's office 
and retain his good will and convert him to the booster 
class instead of the knockers. I lay particular stress 
on the fact that we must be more explicit when solicit- 
ing or else discontinue the practice of telling consum- 
ers that our business is different from others. Tell 
him why it is different, make him admit it is different. 
Do not misunderstand me, it is not my intention to go 
into details about kilowatt-hours, etc., as I fullv realize 
that would mean a school of instruction, and our free 
service covers sufficient territory now if properly 
worked, but we should be explicit enough to give the 
consumer some idea of our business and the condi- 
toins which enter into it, and this we are bound to do 
as a holder of a special franchise granted by the pub- 
lic. As a utility we are forced to meet all the condi- 
tions of such franchise. We must fulfill our obliga- 
tions and as we owe this to the public the public in 
turn is bound to give us a hearing and be familiar 
with facts—not political gossip—before thev criticize. 
In all such explanations to customers we should lay 
particular stress on the nature of our business. 

It is needless for me to say that we cannot stop 
and consider our work done when we have delivered 
the energy to the customer’s premises. It is true this 
is all we agree to do, but we are selling a commodity 
and a service, and this last word “service” is a word 
that is now badly overworked and one which progress 
makes harder to define every day. In our case is this 
particularly true, for we are selling a 24-hour service, 
a service that must answer at the twitch of a switch 
and such service must not onlv be rendered at reason- 
able rates, but without unjust discrimination. 

We must show our consumer the manv efforts we 
make to do this; he must he made to realize the cost 
of such efforts as well. The fact that the utility is 
private property does not offer an excuse for getting 
around such efforts. Like any other business it is 
conducted to earn a.reasonable return on the invest- 
ment, and its success in this respect depends entirely 
on its own efforts. 
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The employe who quotes rates should be very care- 
ful particularly when quoting a step rate or a rate 
carrying with it a certain fixed charge. It would be 
a good practice and aid in winning the confidence of 
the public, if every employe of the central station 
understood the principal or the basis of the residence 


lighting rate at least, as this is the one most commonly. 


discussed and unjustly censured. How many in your 
company not interested directly in rates can tell a con- 
sumer the basis of your rate? You are having other 
meetings of co-operation, meetings explaining the ne- 
cessity of courtesy towards the public, why not give 
this some attention? You would be surprised if you 
heard some of the remarks of your own employes re- 
garding rates. We allow this condition to exist right 
under our nose and make no effort to correct it, but 
spend our good money in other ways to win the public 
that will not bear fruit in half the time. We must not 
forget that every employe is a potential publicity man 
and for this reason it is very essential that we train 
well our publicity staff. 

I recall a visit I made one time at the office of a 
central station and while there a customer complained 
of a high bill, adding he would like to know how the 
bill was figured, and in compliance with this request 
he was advised that his actual connected load was so 
much and his active load was so much, and that he 
received the first so many hours’ use of his active load 
for so much per kilowatt-hour and the balance he paid 
so much per kilowatt-hour less a certain discount if 
paid by a certain date. Now, this man went on his 
way rejoicing (?), he knew all about how to figure 
his bill, and, of course, if he heard some one com- 
plain because they could not obtain certain informa- 
tion from the central station he would stand ready to 
defend the central station? No, the man making the 
complaint is the one he would defend. After consid- 
ering the above answer what did the consumer know 
about actual connected load, the reason of an active 
connected load, what did the first so many hours mean 
to him and why could he not receive all his current 
for so much, why did he pay two prices for a certain 
amount and what did kilowatt-hour mean? Put your- 
self in this man’s position and you, too, will be subject 
to municipal-plant germs and their death-like grip. 

You could not help but be subject to them if you 
had no knowledge of the true facts which enter into 
and govern the business of the central station. We 
admit that the best hydroelectric plants, transmission 
lines and distribution lines avail us nothing 1f we can- 
not sell our service, yet we allow this method of rate 
explanation to be practiced with all its dangers. I say 
dangers because of the important position it holds on 
the industry, and we realize this rate question at this 
time serves as the root of all evil in the eyes of the 
municipal-plant agitator. As bread is the staff of life 
so is the rate question the source of evil of which the 
agitator howls, but never thinks about, just prefers to 
criticize and avoids everything that tends to convince 
him that he might be wrong. For this reason we are 
forced to make drastic efforts to eliminate such con- 
ditions by the proper application and explanation of 
our rates. The very basis of our rates shows what 
must be overcome in the sale of electric energy to the 
public. We are satisfied that our rates are just and 
reasonable, but we should educate the people, as it 
were, to appreciate what effect their demand has on 
our total investment, in what way their demand re- 
lates to our interest, depreciation, taxes, insurance 
and the small percentage of the gross income that is 
really left to do business on. These are the small 
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things which have not received the corfsideration they 
deserve. It 1s true we have given them the proper 
consideration, for if we had not we never would have 
realized the progress in this field which now makes it- 
self conspicuous at every turn, but we have more 
work, and that is to make these same “little big things” 
conspicuous in the eyes of the people. 


TREATMENT OF CUSTOMERS. 


Have you ever heard people inquire of your cashier 
regarding what it cost for electric service a month? 
Did you ever notice whether or not the man who was 
only contemplating wiring received the same atten- 
tion in this respect as the man who walked up to the 
cashier and advised he had moved into John Doe’s 
house and desired service and would like to know the 
cost per month? If you have not cautioned your 
cashier in this respect it is a safe bet on the “pole 
horse” that the man moving in the wired house gets 
the most attention. This, of course, should not be the 
case, you will admit that, but have you impressed on 
the mind of that cashier what a lot of good Mr. Pros- 
pect might do for the central station if he as a layman 
was enlightened to preach your gospel, to preach it 
as you would and have people listen to him? Have 
you impressed this cashier with the fact that Mr. 
Prospect might hold a very important position at some 
future time in public life and be confronted with a 
question like “asking you to go underground” when it 
was impossible considering your revenue. Don’t vou 
think he might have a warmer place in his heart for 
you if you made his visit to your office so pleasant that 
when this question presented itself he would im- 
mediately recall how courteous the cashier was that 
day? 

Did you ever notice in your office on the last day 
of discount when everyone was busy that this “busy 
bug” was a detriment to you? Well, whether you 
have noticed it or not, you will find it happens in many 
offices. It happens in this way: A consumer walks 
to the cashier’s window to pay his bill, cashier is very 
busy, so works right up to the second Mr. Consumer 
lays down his money, then he turns around, stamps 
the bill paid, puts the money in register, and maybe 
in a half-civilized grunt that sounds more like “hang 
you” than thank: you, he attempts to administer a 
mechanical noise of appreciation, and in less than two 
seconds has his head buried in the ledger while Mr. 
Consumer picks up his change. Now, let me ask what 
your opinion would be of a store if you walked in to 
purchase a couple of shirts and the clerk was busy 
arranging stock, but when you pulled out your money 
he bounded to get it like a rubber ball? You advise 
the shirts you want, he wraps them up, lays your 
change down, leaves you standing at the counter and 
continues his work. Would you think he appreciated 
your business, would you think he had any desire to 
render you any service, or would you think he was 
there to bleed you of every cent he could, but when he 
got it not to waste any time with you after that? 
Now, our position makes the offense worse for the 
reason that in manv cases we find only one plant is all 
a town can support, so they must come to you. but 
with a man buving shirts it is different, he can go 
some place else if he doesn’t like it. 

When we have accomplished this we will have put 
out of business two-thirds of those living off of mu- 
nicipal-plant agitation magazines and papers, we will 
have killed the effects of various conventions who 
seem to take a delight in discussing a subject of which 
they know nothing abou 
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Operating Features of an Electrically 


Driven Sugar Mill 


Marked Economy Results in Electrification of Cuban Mills— 
American Mills Also Appreciate Advantages of Motor Drive 


By F. A. ORTIZ 


HEN crystallized white sugar appeared on our 
tables as a necessary ingredient of modern 


diet, the average person who consumed his 
average quarter-pound daily gave little thought to the 
time, labor and brain work that had been put into 
the scientific extraction of the juice from the sugar 
cane, until he suddenly woke up to the astounding fact 
that there was a shortage of sugar! Owing to the 
quantity of sugar shipped abroad to the Allies, our 
own sugar bowl has become alarmingly empty. How- 
ever, We are assured that the shortage is only tem- 
porary and that an ample supply will be available 
when the Cuban cane crop is harvested. 

The cutting of Cuban cane begins early in Decem- 
ber and the operation of the sugar mills lasts about 
150 days, during which time the mills must operate 
continuously, day and night. Time lost due to break- 
downs, or any cause whatever, cannot be made up, as 
the operating season is limited by the rainy season 
which makes it impossible to cut the cane or haul it 
from the fields. _ 

One of the most important steps of progress in 
the cane-sugar industry is the installation of electric 
drive in all departments of the factory or “Central,” 
the name used in all Spanish countries. Central 
Amistad located in Guines, Cuba, was the first cane- 
sugar mill to be completely electrified. The electrical 
system was designed and installed by the Kelvin En- 
gineering Company, Inc., of New York City. Since 
that time, within a period of two or three years, the 
advantages of electrification have become recognized 
and a number of Cuban factories have been so 
equipped, as well as many of the American mills. 


SuGAR-MAKING PROCESS. 


In order better to understand the motor applica- 
tions in a sugar mill, a very brief outline of the process 
is given, which is as follows: The crushing plant con- 
sists of a crusher and a set of rolls, each set of three 
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rolls being called a mill. From the crusher the cane 
is conveyed to the first mill, and in succession passes 
through all the mills, usually from three to five. The 
mills are located in tandem and are connected by con- 
veyors. At each set of rolls a definite amount of juice 
is extracted, which flows by gravity to a strainer, 
where the small particles of fiber are separated from 
the cane juice. The fiber is returned by a continuous 
process to the mills. From the last*mill, the crushed 
cane or bagasse, which is now a by-product, is con- 
veyed to the furnaces, where in a properly equipped 
and electrified mill it furnishes all the fuel required for 
firing the boilers. 

The raw juice from the mills, after passing through 
the strainer, flows into tanks called alkalizers, where 
enough milk of lime is added to neutralize its acidity. 
The lime which is mixed with the juice forms in- 
soluble compounds, and the heat coagulates the albu- 
minous matter, forming a precipitate, which rises to 
the surface to form a scum. The clear juice under- 
neath the scum is drawn off, continuing the process. 

From the defecators, the juice, containing about 
14 per cent solids in solution, flows into a common 
receiving tank from which it is pumped to the evap- 
orators. The juice after being concentrated in the 
evaporators emerges as a thick svrup, containing about 
54 per cent solids in solution. This syrup is pumped 
into storage tanks from which it is drawn into the 
vacuum pans, where further concentration takes place. 
It is in the vacuum pans that the crystallized (or 
granulated) sugar is first formed. 

The actual process of boiling may be divided into 
three stages: The granulation, the growing of the 
crystals, and the “bringing up to strike.” The striking 
point is the completion of the process, at which point 
the material, sometimes referred to as the “strike,” 
is emptied or struck off from the vacuum pan. | 

The electric power plant for the electrification of 
sugar factories is usually made up of two or three 
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First Sugar-Mill Motor Installed at Central Amistad. Old Beam 
Engine Retained Until Electrification Had Proved 
Its Superiority. 


large generators, 3-phase, 60-cycle, 450-volt, either 
direct-connected or geared to a steam turbine. Each 
machine is furnished with a direct-connected exciter. 
The turbines operate with an initial steam pressure of 
70 to 125 pounds and a back pressure of 8 to 10 
pounds. The exhaust steam obtained is sufficient for 
supplying steam for all juice heaters, evaporators, 
vacuum pans, etc. The steam consumption per hour 
of these turbines is very low, as they are specially 
designed for the unusual steam operating conditions 
found in sugar mills. 

In a sugar mill built according to the Kelvin prin- 
ciples, a steam balance is always obtained, that is, the 
exhaust steam for the steam turbines is just enough 
for the heating and evaporating apparatus. 


MOTOR INSTALLATIONS. 


The mill motors are of the variable-speed type and 
a magnetic control is usually supplied, capable of giv- 
ing continuous operation at various speeds less than 
full-load speed, with a reduction in steps down to 80 
per cent of normal speed. The ease with which the 
mill motor may be reversed is one of the most im- 
portant advantages developed by electrification. It is 
due to the small inertia in the moving elements and 
to the high acceleration which can be obtained with 
an electric motor. When a mill motor is reversed, it 
develops instantly in the reverse direction from two 
to three times its normal torque, and, as the inertia 
of the revolving parts of the motor is very small, re- 
versing may be said to be accomplished instantly. 

This feature can be emphasized by pointing out 
that sometimes a piece of railroad iron arrives in a 
crusher chute undiscovered in time to be removed by 
hand. A steam engine could not be stopped in time 
to save the crusher from accident, but in an electric- 
ally driven plant the operator can instantly reverse 
the crusher motor, eliminating all chance of a break- 
down, and, even if the operator should fail to see the 
iron, the automatic controller furnished will cut off 
the current and stop the motor the moment the load 
becomes excessive and long before it is great enough 
to cause breakage or other damages to the mill. 

The application of motors does not come in the 
rolls alone but throughout the plant. There are the 
air pumps, condenser pumps, crystallizers, juice pumps, 
maceration pumps, molasses pumps, centrifugal ma- 
chines, draft fans, etc. There are numerous advan- 
tages of motor drives in all these departments, both as 
to flexibility and economy of operation. _ 

In the operation of centrifugal machines, for in- 
stance, the electric motor is a governor in itself and 
automatically regulates the required power in a way 
no other motor can approach for simplicity and safety. 
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The Sa.ne Mill After the Engine Had Been Removed and the 
Motor Moved Up to its Permanent Position. Note 
the Compactness and Space Saving. 


The power absorbed is much less than any other 
method of driving centrifugal machines, no belts, 
gearing, pumps or cumbersome pipes being necessary. 

The construction of the motor dispenses entirely 
with the use of any form of rheostat or resistance 
coils when starting, and permits at the same time of 
the switch being applied instantaneously without 
chance of damage to the motor. 

With this special motor a very large torque is 
developed at starting, which rapidly “lifts” the ma- 
chine to full speed, the current diminishing as the 
speed increases. 

The motor can also be fitted with an electric brake, 
which is automatically worked by the current when 
the machine is switched on and off. 


MAGNETIC RHEOSTAT CONTROL. 


The master operating controllers are located near 
the mills where the operator can at all times observe 
the work of the rolls. Each motor panel is equipped 
with nine magnetic switches, seven of which are for 
accelerating and varying the speed, and the other two 
for reversing the motor. These switches operated by 
the controllers are located at a distant point, out of 
the way. In front of each controller on a meter 
column, are located the wattmeter which indicates the 
power consumption of the motor, and the speed indi- 
cator, which records the speed of the motor. The 
control equipment is thoroughly interlocked and’ 
arranged so that the master controller may be thrown 
instantly from the off position to any desired running 
point with absolute safety, as the motor will auto- 
matically accelerate to the proper speed without caus- 
ing an excessively high current to flow. 

This regulation has hitherto been accomplished by 
iron grid resistances controlled by the magnetic 
switchboard shown, but now it is effected by the use 
of liquid rheostats, each operated by a small motor 
controlled by the master controller, which in this case 
is a push-button device. An absolutely smooth varia- 
tion in speed is obtained. With the water rheostat 
now supplied, a gradual reduction in speed down to 6 
per cent of full-load speed can be secured. These 
rheostats are totally inclosed, of neat appearance, and 
take up minimum space. They are clean and satis- 
factory in every way. The special push-button switch 
stations are very simple in construction and can be 
operated by unskilled labor with perfect safety. 


EFFICIENCY OF ELECTRIFICATION. 


After the first electrified grinding mills were in 
operation tests were made to confirm the economies 
that had been calculated and in everv case the results 
obtained in actual practice were found to agree with 
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the calculations, or to be even better than was 
expected. 

The economy can be easily calculated when it is 
known that steam turbines used to drive the electric 
generators which supply the current for the electric 
mill motors require no more than 30 pounds steam per 
horsepower-hour, while under best operating condi- 
tions the Corliss steam engines used in driving the 
mills reuire at least 40 pounds of steam per hour. 

The efficiency of the motor and the herringbone 
gearing used is approximately 90 per cent, the eff- 
ciency of transmission of the electric current 98 per 
cent, and that of the generator 92 per cent, making 
a combined efficiency of gox98xg2, equal to 81 per 
cent. The mechanical efficiency of the steam engine 
is approximately 90 per cent. Consequently the steam 
consumption per horsepower-hour used at the cane 
mills will be as follows: 


30 

With the electric motor — = 37 pounds. 
81 
40 

With the steam engine — = 44.4 pounds. 


Thus it can be seen shat the electrically operated 
mills show a saving of over 7 pounds of steam per 
horsepower-hour and multiplying this by the total 
amount of power developed and the total number of 
hours which the mill runs during the season, the im- 
portance of the saving can be estimated. 


Washington Cities Seek Water-Power Sites on 
Government Land.—The city of Spokane is to join 
with Seattle and other northwestern cities in a request 
to Congress for inclusion of a provision in the new 
administration water-power bill that will permit 
municipalities to develop water-power projects upon 
government land and give them the right to govern 
their own publicly owned utilities. 


Power Plant Central Amistad, Cuba. 
Condensing Type, 
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Three 1000-Kilowatt Turbines, Three-Phase, 60-Cycle, 480-Volit, 
90-Pound Initial Steam Pressure; 8- Pound Exhaust. 
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EFFECT OF ARC ON ADJACENT MATERIAL. 


By Oris A. KENYON. 
Electrical Engineer, Arc Welding Machine Company. 


The writer is very much interested in tests reported 
in your issue of December 22, made at the works of 
the Westinghouse Company at East Pittsburgh, tend- ` 
ing to show the effect of the electric arc on material 
adjacent to the weld. 

The writer has taken an active interest in effccts 
of this kind for a number of years, and was not aware 
that there was any belief current to the effect that 
material adjacent to the weld was injured by an arc 
of 60 volts, although it is generally admitted that it is 
possible to injure material that is deposited in the weld 
with an arc of 60 volts. 

The effect of an arc upon the material adjacent 
to the weld is dependent upon all factors which deter- 
mine the temperature of the metal at that point, and 
the length of time that the metal is maintained at a 
high temperature. 

Arcs connected in series with a reactance produce 
a tremendous temperature rise at the moment of break- 
ing the circuit, and it is arcs of this kind which possess 
the power to injure metal by the mere striking and 
breaking of the arc. It would be interesting to con- 
tinue arc investigations in series with which a reactor 
is connected, and also to include pieces in which the 
metal deposited in the weld is part of the test piece. 

Undoubtedly, metal deposited on the solid plate in 
the form of a patch changes the structure of the steel 
as was evidenced by the decrease in elongation and 
reduction of area, as well as the increase in tensile 
strength. The writer bas used this method for local 
heat treatment of welded joints, that is, by depositing 
a layer of metal on top of the weld after it is com- 
pleted, and then machining it off, with a result that 
the weld is stronger and the contraction strains prac- 
tically eliminated. 
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RECENT RECTIFIER PATENTS. 


An interesting variety is shown in recently issued 
patents on rectifiers, some of which are based on appli- 
cations filed several years ago, and all of which have 
acquired added importance in view of the more recent 
developments. Thus, Charles Le G. Forescue, ot 
Pittsburgh (in Patent 1,250;834, assigned by him to 
the Westinghouse Electric & Manufacturing Com- 
pany) shows a regulator for rectifier circuits, with 
both primary and secondary windings on a stationary 
core, the regulation being effected by moving coils 
surrounding a part of the other windings and con- 
nected in series with the primary. 

Albert W. Hull, according to Patent 1,251,377 (as- 
signed to the General Electric Company), aims to pro- 
vide a rectified current of high potential and of un- 
usually constant amperage. For this purpose, he stores 
the energy of the rectified current in a condenser and 
then supplies this energy to a utilization circuit which 
has a high impedance in series with it and a lower 
impedance in shunt with it. | 

Harry A. Mulvany and Harry E. Kennedy (both 
of Berkeley, Cal.) have aimed at both compactness, 


High-Voltage, Constant- 
Current Rectifier. 
Hull’s Patent. 


Method of Lowering the Vacuum 
In a Rectifier Tube. New- 
comb’s Patent. 


comparative noiselessness, and ease of regulation in 
designing a mechanical rectifier which takes advan- 
tage of the difference of electrostatic field intensities 
surrounding electrodes of different areas. For this 
purpose they employ a stationary point electrode op- 
posed to a rotating screen, and blow air through the 
screen to cool the latter and to remove the ionized air 
from between the electrodes. However, the point elec- 
trode is partly incased by a shield to keep its outer 
end sufficiently high in temperature for discharing 
cathode rays. (Patent 1,251,269 assigned to the Elec- 
tric Sales Service Company, of San Francisco, Cal.) 

To lower the vacuum in a rectifier tube when this 
has risen to a point where the arc becomes unstable, 
Harold A. Newcomb (according to Patent 1,251,562, 
assigned to the Westinghouse Electric & Manufactur- 
ing Company) applies a Bunsen burner to the part of 
the tube containing the mercury which serves as the 
cathode. He thus vaporizes a small portion of the 
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Mechanical Rectifier Invented by Mulvany and Kennedy. 


mercury, after which he uses an adjustable trans- 
former for causing high potential discharge through 
the tube, thus heating the anodes so as to liberate 
occluded gases and thereby lower the vacuum. 

A commutating rectifier is described in Patent 
1,252,615 to Charles J. Quill, of San Francisco, Cal., 
who employs two alternating-current rings and four 
brushes bearing on direct-current segments, all on a 
synchronous motor. In this case, the power required 
for the motor is independent of the quantity of cur- 
rent which is rectified, and there is no danger of a 
short-circuit in case the motor gets out of step or 


stops. 


British War Activities Described to Electrical 
Men.—On the evening of February 20, the Schen- 
ectady Section of the American Institute of Electrical 
Engineers listened to an inspiring address on “Britain 
at War,” delivered by P. W. Wilson, special corre- 
spondent of the London Daily News. Mr. Wilson 
was at one time a member of the British Parliament 
and has for several years been one of the ablest jour- 
nalists in the press gallery of the House of Commons. 
His address therefore was full of vivid comments on 
the British war activities as seen by a close observer 
at the headquarters of the.government that directs 
them. His wide acquaintance with British public men 
enabled him to give a keen insight into their charac- 
teristics. E 


i a 


Fortescue’s Patent on Regulator for Rectifier Circuits. 
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Editorial Comment 


UNUECARAIAAOUTEROLLEE ELEGANT AUTEUR 


Standing By the Public Utilities 


UBLIC utilities, especially those furnishing elec- 
trical energy for light, heat and power, are inti- 
mately connected with local development, finan- 

cial stability and national prosperity. Into the very 
fabric of our national life the utilities are interwoven 
in vital ways. They are closely allied with almost 
every factor contributing to the efficient prosecution 
of the war. They are fundamental, indispensable. 

Notwithstanding their importance, the utilities face 
a very awkward situation, somewhat analogous to that 
of the railroads before they were taken over by the 
Government with a promise of fair return. The utili- 
ties are experiencing a very radical increase in the cost 
of doing business, with an increasing rate of growth 
of business, vet find their rates for service fixed, and 
fixed upon a basis that long since ceased to exist. In 
other words, while everything connected with central 
station service has gone up in price, the price for that 
service, based upon pre-bellum costs, has remained 
constant. In some cases utilities are only now begin- 
ning to feel the pinch of vanishing dividends. With 
some, actual loss is being suffered, while other utilities 
are already bankrupt. Under these circumstances it 
is becoming more and more difficult to render unim- 
paired service; deterioration of apparatus and prestige 
cannot help but occur, and it is only a matter of time 
before these must react to the detriment of the com- 
munity served. 

In officially recognizing the conditions confronting 
public utilities, President Wilson and Secretary 
McAdoo have acted with foresight, realizing, with 
keen business acumen, the close relation existing be- 
tween the welfare of utilities and national efficiency. 
As Secretary McAdoo has aptly said, “It is obvious 
that every part of our industrial and economic life 
should be maintained at its maximum strength in 
order that each may contribute in the fullest measure 
to the vigorous prosecution of the war.” 

It must be obvious that this maximum strength or 
efficiency cannot be maintained in face of continually 
declining revenue and steadily increasing cost of oper- 
ation. Unless relief is found the ability of the utilities 
to serve the individual, the community and the nation 
must be curtailed, and at a time when progress and 
the need for service is needed most. 

In one sense this is no time to discuss profits, for 
what are profits at a time when the country’s young 
manhood is going to give strength and health and life 
for the cause of freedom, when billions of national 
wealth are being spent to make democracy safe? All 
business must make sacrifices, as must the individual. 
“Some must go, all must give’ should be the creed. 
But utilities have a debt to the nation, to the com- 


munity as well as to the stockholders. A utility is not 
like private businesses. It cannot go bankrupt or cease 
business altogether without affecting those dependent 
upon it. Moreover, with a utility dividends represent 
more than is implied. Dividends are necessary if 
efficient service is to obtain, if equipment is to be 
maintained in proper working order, if capital is to 


.be attracted cheaply for new work and expansion to 


the needs of the community. The electric power and 
light company cannot go into disrepair without hurt- 
ing those it serves by hindering where it now helps, 
slowing down where it could hasten. 

The remedy for dwindling dividends and weakened 
financial status may differ locally with different factors 
involved. But the argument is the same in each case. 
Raising rates does not mean charging “what the traffic 
will bear.” It simply means permitting a revenue that 
will permit a fair return upon a wise investment, an 
equitable return upon capital invested in a good cause. 
It means that sufficient revenue must accrue to enable 
capital to be obtained for future needs at a price that 
will not mortgage the future of the undertaking nor 
burden a community with a utility crippled financially 
or through deterioration. It would be ironical, indeed, 
if utilities, now doing so much to win the war, with 
hxed rates based upon pre-bellum cost of operation 
cannot raise their rates to correspond to the cost of 
operation today whilst food wholesalers and ‘others 
wring from a helpless public exorbitant prices—that 
would be even more exorbitant except for threats of 
drastic action—and serve only themselves. It might 
be pointed out that utility regulation by public com- 
mission is to enable fair treatment and fair service. 
It is as incumbent upon the commission to protect the 
utility against loss through no fault of their own as to 
prevent excessive profits. l 

Today the utilities are seriously handicapped be- 
cause of the added cost of doing business, and their 
situation must react to affect the nation in its time of 
need. As McAdoo has said, “Every part of our indus- 
trial and economic life should be maintained at its 
maximum strength.” And the electric light and power 
utilities are not the least of these. 


Electric Appliance Opportunity 


HE war has brought out the surprisingly numer- 
T ous and indispensable ways in which electricity 
is used in the factory and in even more active 
participation of the war, at the scene of battle. But 
the value of electricity has made itself no less con- 
spicuously valuable in the home, and electricity in the 
home has assumed added importance at this time from 
the viewpoint of both utility and dealer. 
The domestic and. industrial. current-consttming 
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devices offer convenient means of filling in the vallevs 
in the load curve, and in this way utilize to better 
advantage the investment on plant. They offer a par- 
ticularly desirable load at this time since they can be 
supplied without additional investment, a very desir- 
able fact when money for extensions is costly to obtain 
and dividends and surpluses are dwindling quantities. 
Many utilities are embarrassed at their high peaks due 
to war work, and should gladly take up the current- 
consuming devices to thus fill in the valleys. 

Electrical contractors, feeling the effect of cur- 
tailed construction and the tightness of the money 
market for work not directly connected with winning 
the war should find the electrical device a ready means 
of turning over their capital. At a time like the pres- 
ent when dealers hesitate to stock up with materials 
that may not turn over before prices recede, the cur- 
rent-consuning device for home, hotel and restaurant 
and many other purposes, that is an easy seller and 
turns over quickly when pushed is the dealers’ friend. 
Moreover, with the coming of the current-consuming 
device comes the need for the current tap, the floor 
outlet in parlor, basement and bedroom. The field is 
great, as yet hardly touched, and is just waiting for a 
whole-hearted effort to conquer it. 

In these times of efficiency, health crusades, and 
high pitch effort the current-consuming device in the 
home finds ready welcome. Many of them conserve 
coal, no doubt of that, since they are on when needed 
and off instantly the need has passed, with no waste, 
no preparation and practically no waste of time. In 
this respect, of course, gas 1s a greater competitor than 
coal. For conservation of time, of health and effort 
the electric washer, the vacuum cleaner and many more 
hold undisputed sway. Enfranchisement of women, 
the advent of women into the vast field in which they 
now perform men’s work are both ably assisted and 
loyally succored by things electrical in home and fac- 
torv. These, too, are surely working, continually, un- 
ceasingly and not occasionally like the ballot-box for 
the greater liberation of woman. 

The thrift idea, which means saving time and 
effort, materials and health, the movement toward in- 
creased daylight, the war gardens, women’s auxiliaries, 
Red Cross and various other meetings all tend to take 
woman out of the home more and more. The elec- 
trical device saves labor and time, and enables women 
to go fresh, untired and light-hearted to the things 
outside, for the cause of freedom, in the pursuit of 
pleasure and health. Indeed, the electrical device in 
the home may yet do more to liberate the housewife 
from drudgery of housework, lighten her burdens and 
brighten her day. For many it can bring more rapid 
enfranchisement than the vote. 

Now is the time for central station, contractor and 
dealer to get together, and apply concerted, co-opera- 
tive and unified effort in helping the current-consum- 
ing device along. It is needed now as it has never 
been needed before by the user as much as those that 
sell it and energy for it. Let all get together in a good 
cause—and now. 
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Public Opinion Protects Utilities 
WV iein attention is concentrated and effort is 


being devoted strenuously to patriotic pur- ` 

pose there are always some who choose such 
times to seek benefits and favors for themselves by 
sacrificing the common good. Not least of these are 
the political job seekers, and those that clamor when- 
ever opportunity offers for municipal ownership. Else- 
where in this issue under the title “Breeding Germs 
of Municipal Plant Agitation” will be found a number 
of tersely expressed thoughts that appeal as the truth 
always does appeal. : 

Agitation for municipal ownership tends to find 
ready listeners at times when rate increases are being 
promulgated, when refinements of service and general 
curtailment is in progress of evolution. One of the 
most striking features of rate increases has been the 
almost entire lack of opposition on the part of the 
public against such increases. This is a very pleasing 
sign and expresses perhaps as nothing else could the 
way in which the public as a whole appreciate the serv- 
ice furnished by public utilities, the justice and wisdom 
of scientific commission regulation and the intimate 
way. in which utility welfare is intimately and vitally 
interwoven into the fabric of the community. 

Nevertheless agitation for municipal ownership 
finds ready listeners, and utilities must not blind them- 
selves to this fact. Moreover, they must employ 
means to combat it, as it 1s easily combated. Frank, 
open discussion of the situation, the basis of rates, 
why it is necessary to raise them if it is, how condi- 
tions have affected the utility and the difficulties en- 
countered, these are the things that should be told and 
which in the telling bring understanding, closer co- 
operation, enhanced appreciation and breed that esprit 
de corps between company and customer so beneficial 
to every one. Courtesy and respect, consideration and 
politeness, these are the things that disarm hostility, 
foster friendship and tighten the bonds between com- 
pany and customer, purveyor and patron. 

The public utilities are too vital at this time—at 
any time—to allow disruption. The task in hand must 
not be slackened or results sacrificed because of propa- 
ganda. Rate increases, service curtailments and other 
economies must not be permitted to create an oppor- 
tunity for politicians and those of the ilk that would 
grind their own axes whatever the cost to others. 
Co-operation, unified effort, and the co-ordination of 
all interests must obtain if the war is to be won eff- 
ciently and quickly. Attention must not be distracted 
nor effort diverted from the task in hand by political 
intrigue and unscrupulous agitation. The country will 
not tolerate anything that will retard its fixed purpose, 
lower efficiency or add to the difficulties of winning ° 
the war. 

The public utilities have proved themselves as one 
of the bulwarks of progress and national existence. 
The nation will not now allow them and. the asset they 
represent to be made the plaything, of socialistic agi- 
tators and spoils for unscrupulous politicians. 
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Ohio Distribution Engineers Meet—Activities of Committee 
on Electric Service—Illinois Contractors Meet—Other News 


PROGRAM FOR INSTITUTE MEETING AT 
CLEVELAND. 


Four Sections Will Participate—Joint Meeting with Iron 
and Steel Electrical Engineers. 


The 338th meeting of the American Institute of 
Electrical Engineers, which will be held in Cleve- 
land, March 8, is an intersection meeting in which the 
Cleveland, Pittsburgh, Toledo, Toronto and Detroit 
sections of the Institute will participate, as well as 
the Association of Iron and Steel Electrical Engineers. 
The meeting will include two technical sessions, one 
in the afternoon and one in the evening, and an in- 
formal dinner wil! be held between the two sessions. 
The morning will be devoted to the regular monthly 
meeting of the Board of Directors, and to various 
committee meetings as specified in notices to commit- 
tee members. The papers to be presented on behalf 
of the American Institute of Electrical Engineers 
cover the subjects of Underground Distribution, Ca- 
pacity of Rolling-Mill Motors and Selection of Aux- 
iliary Motors for Steel Mills. There will also be a 
paper presented on behalf of the Association of Iron 
and Steel Electrical Engineers entitled “Steel-Indus- 
trv Motors Standardized,” by the standardization 
committee of A. I. & S. E. E. 

The following papers will be presented: “Design 
of Underground Distribution for Electric Light and 
Power.” bv George J. Newton; “Some Considerations 
in Determining the Capacity of Rolling-Mull Motors.” 
hy Robert F. Hamilton, and the “Seleetion of Steel- 
Mill Auxiliary Motors and Control as Affected by 
Mechanical Features of the Drive,” by J. D. Wright. 
The joint session of the two societies will be held in 
the evening at 8:30 p.m. At the informal dinner be- 
tween the technical sessions addresses will he given 
by prominent speakers on some timely topics. 


MINNESOTA ELECTRICAL ASSOCIATION 
TO MEET THIS MONTH. 


Annual Convention at Minneapolis March 11-13—Interest- 
ing Program Arranged. 


The Minnesota Electrical Association will hold its 
annual convention at the Hotel Radisson, Minneapolis, 
Minn., March 11, 12 and 13, as it is the unanimous 
helief of the executive committee that a convention at 
this time is a patriotic duty in order that the various 
wartime problems of public utilities may be fully dis- 
cussed. 

In announcing the meeting the Executive Commit- 
tee makes the following pertinent statement: “Every 
member is anxious to learn how his fellow members 
are managing to win out in the face of the existing 
difficulties and ts equally anxious to lend assistance 
by giving such information as will enable fellow mem- 
bers to overcome the many problems thev have faced 
during the past year. Although the problems have 


been difficult during the past year, in all probability 
there will be added difficulties during the coming year 
and we will all need every bit of advice and assistance 
that we can get.” 

A very interesting program of timely subjects is 
being arranged, including a paper by R. J. Thomas, 
superintendent of the St. Anthony Falls Water Power 
Company, on the subject of “Minnesota Water Pow- 
ers.” This paper will deal with the fuel shortage and 
will discuss the available hydroelectric resources of 
the state. 

Another paper is one by Prof. W. T. Ryvan. of the 
University of Minnesota, on the subject of “Iron-Wire 
Transmission Lines.” 


H. E. Young, of the Minneapolis General Electric 


Company, is seeretary of the association. 


OHIO DISTRIBUTION ENGINEERS MEET 
AT CINCINNATI. 


Papers Presented Before Operating Engineers Cover Dis- 
tribution and Transformer Problems. 


The transmission and distribution committee of the 
Ohio Electric Light Association held a meeting at the 
Hotel Gibson, Cincinnati, on February 21. The meet- 
ing brought a good attendance from all over the state 
and adjacent states. M. H. Wagner, Dayton Power 
& Light Company, chairman of the committee, pre- 
sided. 

During the morning session M. E. Grah, regulation 
engineer, Toledo Railways & Light Company, pre- 
sented a paper entitled “Shall Transformers Be 
Ranked in a Distributing System.” The advantages 
of tieing in single phase transformers on both high 
and low voltage sides by way of lower investment in 
transformers and conductors, greater reliability, fewer 
transformers of larger individual capacity and higher 
eficiency were mentioned. The lower core loss of the 
larger units, and the improvement of over-all economy 
were emphasized by typical examples. Satisfaction, 
improved efficiency and better service will accompany 
transformer banking only if certain precautions are 
followed, and it has been failure to recognize this that 
has been responsible in the past for failures. Most im- 
portant is the matter of fusing. Secondary fuses 
should be emploved as well as primary, and the latter 
should be carefully chosen with regard to the former. 
Moreover, the location of the secondary or neutral 
fuse 1s important and is controlled bv load distribu- 
tion, size of transformers and length of conductors 
tieing in the bank. The secondary fuse should, pre- 
ferably, not be located on the same pole as anv of the 
transformers but on some other pole, and correspond- 
ing to the neutral point of load distribution, with equal 
load distribution between the banked units, which is 
where no interchange current occurs. The purpose 
of the secondary fuse is two-fold, firstly. to protect 
the remaining transformers should one of the banked 
units drop its load: secondly, to enable linemen, to 
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interrupt back feed from secondary network to any 
transformer with its high voltage side isolated, a con- 
dition that creates a hazard. A number of examples 
were cited showing the saving in initial cost due to 
banking transformers, and the improved economy of 
operation with reigning prices of copper and trans- 
formers. In the discussion that ensued the question 
of diversity, proportioning fuse sizes for various 
transformer capacities, location of individual trans- 
formers in the hank, and methods of determining the 
secondary fuse neutral were taken up. The impor- 
tance of keeping proper watch upon growth of load 
and the wisdom of making periodic tests to determine 
the load distribution amongst the banked transform- 
ers was brought out. The consensus of opinion 
seemed opposed to transformer banking on the score 
that the advantages were outweighed by the disadvan- 
tages, although a satisfatcory secondary fuse might 
change matters materially. The hazards due to back 
feed were enlarged upon, and one speaker mentioned 
that to his knowledge three linemen had been killed 
from this cause. 

The second paper was presented by E. D. Monk, 
transformer specialist, General Electric Company. The 
policy of the General Electric Company toward stand- 
ardization and its co-operation with the N. E. L. A. 
and Electric Power Club were reviewed. As the result 
of all attempts toward standardization, all transform- 
ers are now classified according to their use and appli- 
cation into two groups as power and distribution trans- 
formers, which are again subdivided into classes 
according to specific service, location and voltage. Six 
charts or tables were included in the paper showing 
the various voltages, frequencies, voltage taps, and 
mode of cooling of the various types. In the discus- 
sion considerable emphasis centered around the volt- 
age tap on indoor as well as distributing transform- 
ers. It was pointed out that taps add to the cost of 
the transformer, frequently a needless additional ex- 
pense since the taps are not used. One speaker men- 
tioned that it is often impossible to obtain the same 
voltages on corresponding taps of transformers of dif- 
ferent swes and makes, and thus ratio troubles occur, 
also difficulties in paralleling. The tendency is toward 
eliminating the tap in distributing transformers, the 
larger companies leading in this respect because their 
circuits are usually laid out so as to permit of one 
standardized voltage. 

The third paper, entitled. “The Problem of the 
Cutout,” was presented by C. A. Harrington, Ma- 
honing & Shenango Railway & Light Company. This 
paper described the speaker’s experiences with many 
and varied cutouts on 2300 as well as 13.000-volt serv- 
ice. Specifications were given as to what an ideal 
cutout should do and how those on the market have 
failed. Considerable discussion followed this paper. 
In the most part the speakers were of unanimous 
opinion that the cutouts of today are not satisfactory 
and at best behave erratically. Numerous operating 
experiences with fuses of various types were re- 
counted, and several methods employed for fusing 
13,000-volt lines were described. One fact empha- 
sized was that practically all of the plug type cutouts 
are not only unreliable as to protection, but constitute 
a considerable hazard for the linemen using them. 
Another point brought out was that a cutout should 
preferably indicate its condition from the ground, 
and in any case without it being necessary to interrupt 
the circuit. Moreover, the renewal of fuses should 
be simple and a proceeding easily carried out without 
the waste of time and annovance of using screw- 
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drivers and special tools. A cutout should be rated as 
to rupturing capacity when used as a disconnect switch 
and when the fuse blows on short circuit; at present 
a cutout may accomplish one of these functions but 
fail entirely at the other. 

At the conclusion of the meeting the members, as 
guests of the Union Gas & Electric Company, visited 
the company’s West End station, which is nearing 
completion on the Ohio River. This station has an 
initial capacity of 50,000 kilowatts and is expected te 
be in operation about April 1. 


ACTIVITIES OF COMMITTEE ON GAS AND 
ELECTRIC SERVICE. 


Working in Conjunction with Fuel Administrator and 
Other Officials to Co-Ordinate War Activities. 


Since the last issuance of information in the 
ELECTRICAL REVIEW, regarding activities of the Com- 
mittee on Gas and Electric Service, weather conditions 
have fortunately improved so much that the reports | 
received from public utilities give reason to believe 
that transportation facilities have considerably 
ameliorated, and that both coal and oil shipments are 
moving along with more freedom than during the 
severe weather. The Fuel Administration has recently 
cancelled the order regarding heatless days, having 
felt that considerable relief had been experienced from 
the restrictions which were placed limiting the use of 
coal for five days in succession and three Mondays 
following. At the request of the Fuel Administration, 
the public utilities secured information as to the rela- 
tive saving in output of production and coal supply 
for these heatless days. The returns showed about 21 
per cent reduction in output and a coal saving of per- 
haps 30 per cent. Dr. Garfield felt that the utilities 
were probably as good a thermometer of the way his 
recent order reflected its effect as any other industry 
could be; and his conclusions were reached through 
the figures obtained from the public utilities. 

The order of priority in shipments which was part 
of the Garfield. instructions issued on January 17 still 
prevails, leaving the public utilities in the same prefer- 
ential position in which they were then placed. 

The Fuel Administration through M. L. Requa, Oil 
Administrator, has issued an order of preference for 
oil shipments in connection with the license arrange- 
ment which has been put into effect. Public utilities 
are placed in the fifth class, thus insuring them a con- 
tinuous supply of fuel and gas oil. The preferential 
order is divided into twelve groups, and it is estimated 
that the first ten groups will use but 60 per cent of the 
oil produced. From this it is quite evident that there 
will be an ample supply to care for the wants of the 
public utilities. 

The Director-General of Railroads has also issued 
instructions that both coal and oil are exempted from 
all embargo restrictions, thus giving free movement 
forward of these commodities which are an essential 
part of the supply of every public utility. 

The Priorities Committee of the Council of Na- 
tional Defense has recently issued a new form of appli- 
cation for priority, to which 1s attached a form for 
the applicant making an affidavit that the conditions 
are as represented in the application. These forms of 
priority are used particularly for the procuring of 
material which is very essential to plants that are fur- 
nishing electrical energy to munitions manufacturers 
in general. 

Surveys are still being conducted throughout the 
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country in order to obtain accurate information as to 
the conditions of electric power supply for manufac- 
turing purposes. It has also become necessary to make 
an investigation of the gas companies on whom de- 
mands are being made for the industrial use of gas, 
which much exceeds the capacity of some of the gas 
companies. It is very much to be desired that public 


utilities notify this committee of any excess available. 


power that may exist in their communities which would 
attract war material manufacturers to their vicinity. 

Information is being received by the Committee 
from the various public utilities requested to furnish 
information to be presented to Dr. Garfield showing 
the percentage of output of either electric current or 
gas to be used by manufacturers turning out war 
materials. Some of these reports indicate an amazingly 
high percentage of output furnished for this purpose. 

The War Department has recently asked the Com- 
mittee to obtain information as to the possibility of 
taking over 200,000 kilowatts in turbine units which 
have been ordered by central stations from the large 
electrical manufacturing companies. This does not 
necessarily mean that the turbines will be comman- 
deered, but a survey of these conditions has been 
thought necessary by the Department, and the Com- 
mittee is being used as the avenue for procuring this 
information. 

The Committee has been called upon to furnish 
the names of several young men who have had expe- 
rience along operating lines with central stations and 
power plants to enter the government service with 
commissions. It is the intention to place these men in 
the service of the War Department and assign them 
to make a survey of electrical conditions throughout 
the country and expedite matters in connection with 
power service to war industry manufacturers. 


BRITISH ENGINEERS FAVOR ELECTRIC 
DRIVE FOR ROLLING MILLS. 


Discussion of Subject Brings Out Many Advantages of 
Electricity—Important Factor in Shipbuilding. 


Output of steel for shipbuilding being a matter of 
such extreme importance for the Allies one of the 
most essential duties of electrical engineers just now, 
and indeed probably for a year or two to come, is the 
electrical equipment of rolling mills. This circum- 
stance imparted special interest to the proceedings of 
a meeting of the Manchester Society of Engineers at 
the end of January when L. Rothera went from Lon- 
don to lay information and data before Manchester 
district men on rolling mills and the electric drive. 
For English engineers the matter has been lifted right 
out of the rut of the former conservatism during the 
war, and a questionnaire organized by the Iron and 
Steel Institute brought replies from users of the elec- 
tric method which firmly established its claims once 
and for all. The question circulated to members was: 

“What, under general conditions, do you consider 
the best method of driving, electrical or steam, for 
(a) reversing mills; (b) continuous running bar or 
merchant mills?” 

The replies received showed that for (b) electrical 
driving was unanimously favored, provided the cost 
of power was not prohibitive. For (a) the majority 
favored electrical driving, providing that the cost of 
current was low, although a substantial minority ad- 
vocated steam driving. The advantages to which re- 
plies gave testimony were: Uniform turning moment ; 
cleanliness; actual data as to power consumed: per- 
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fect speed control and smooth running; higher effi- 
ciency. 

Mr. Rothera’s own statement of the primary ad- 
vantages of the electric drive was: Economy of oper- 
ation; reduced space taken up; ease of control; con- 
stant check on the power consumed; increased output 
from a given plant; more uniform drive; smaller 
initial cost. 

Examples were given of representative drives 
showing how various problems involved had been suc- 
cessfully met: (1) An equipment for tin bar rolling 
designed to deal with 40 tons per hour of tin bars 12 
pounds per foot. (2) Motor drive for 16-inch mer- 
chant mill for rolling general sections (output per 
shift up to 140 tons). (3) Drive for 7-inch wire rod 
mill (output 314 tons per hour). (4) Mill for rolling 
sheets (for corrugating and other purposes—output 
30 tons per shift average). (5) Motor for driving 
sheet mills for brass and copper. 

The continually increasing demand on the output 
of British steel and metal works necessitated, in many 
instances, a reorganization and extension of a large 
number of plants, and the recognition of electric driv- 
ing as the best method of modernizing them has been 
very widespread during the war. Mr. Rothera says 
that at the moment the rate at which this form of 
drive is being adopted is limited only by the capacity 
of the country to manufacture the necessary plant. 
The power installed in British steel and metal works 
is now well in excess of 300,000 horsepower, and the 
fact that this represents only a very small percentage 
of the total power employed in these industries gives 
a measure of the importance of the subject. Taking 
perhaps the greatest stronghold of the steam drive, 
namely mills with heavy reversing duty, it may be 
noted that while in 1914 only four such electric drives 
were in operation of which two were of comparatively 
small size, there have since that date been no fewer 
than nine equipments put in hand with powers at the 
mill ranging up to 20,000 horsepower, and most of the 
big steel manufacturers are giving very serious con- 
sideration to electrical plants of this description, anda 
further number would have been installed had it been 
permitted. The real problems of the manufacturer 
of electrical machinery in meeting the competition of 
the steam drive lie in the varied character of the work 
dealt with by steel and metal trades, ranging as it does 
from wire-drawing to the rolling of heavy steel beams 
and the manufacture of armor plate. 


NEW YORK ELECTRICAL SOCIETY HOLDS 
WAR MEETING. 


The New York Electrical Society’s meeting, held 
on the evening of February 26, in the auditorium of 
the Engineering Societies Building, New York City, 
was a war session. The addresses and other features 
of the program reflected there the atmosphere of con- 
flict existing on the western front. Major Frederic 
Palmer, of General Pershing’s staff. who had returned 
recently from the front in France, gave a stirring ad- 
dress on “Our Armv in France.” Captain Alexander 
Macomber, of the Searchlight Regiment. the 56th, 
talked of the work of his men in searching out the 
Hun; and Major Edward B. Kratz, of the Electrical 
Regimegt, the 37th. told of the applications of elec- 
tricity as seen in practice on the firing line. 

In putting through the society’s campaign for se- 
curing 500 new members, it was shown that 291 names 
had been entered on February 14. 
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GREAT POSSIBILITIES IN ARTISTIC RESI- 
. DENCE LIGHTING. 


Illustrated Lecture by M. Luckiesh Before Chicago Illu- 
minating Engineers. 


The great possibilities in the wav of making resi- 
dence lighting artistic were pointed out in an illus- 
trated talk by M. Luckiesh before the Chicago Section 
of the Illuminating Engineering Society on the eve- 
ning cf February 21. The ordinary householder has 
not been awakened to the possibilities in this line. 
Industrial lighting is fairly well developed and much 
has been done in calling attention to it. On the other 
hand, practically nothing has been done respecting 
artistic residence lighting, which 1s a much more in- 
volved problem because it includes the consideration 
of esthetics and psychology. Such lighting is a com- 
bination of facts and fancies. The approach of the 
subject from the artistic side usually leads too much 
to fancies and is apt to get awav from the facts. The 
utilitarian aspects of residence lighting are fairly well 
developed, but its esthetic possibilities are as yet little 
known. 

Mr. Luckiesh called attention to the need for 
variety in lighting. In every activity in life we demand 
variety. In lighting we can obtain it by change of 
intensity. direction and color. In the average home 
we have made provision for variety only in intensity 
by switching on different lamps in the fixture. Some 
portable lamps are now available that give change of 
direction as well as of intensity. However, there are 
usually too few wall receptacles to permit of much 
variety in locating portable lamps. In the living room 
especially it is desirable to use numerous portabies 
and change them about from time to time. 

Numerous factors contribute to the lack of devel- 
opment in this very important field. The architect has, 
or should have,.a conception or mental picture of 
what he wants to produce in the interior finish of the 
building, but usually he leaves lighting almost to the 
last and it receives scant consideration. The result con- 
sequently is often practically a failure. The contractor 
frequently suggests reducing outlets instead of in- 
creasing their number in order to be certain of secur- 
ing the contract. Tixture manufacturers have usually 
started from the artistic standpoint, whereas it should 
be the other way about; they should be given the utili- 
tarian requirements and told to dress them up artistic- 
ally. Mr. Luckiesh thought that only about 1 per cent 
of fixtures now available combine utility and art prop- 
erly. Usually the houscholder comes to the fixture 
dealer with the idea of buving lighting and actually 
buys a set of fixtures. The dealer's store. as a rule. is 
a maze of showers hanging from the ceiling, making 
it almost impossible to get a real idea of what effect 
any fixture would produce in the actual home. The 
lamp manufacturer should be more interested in the 
finished product and should be ready to provide lamps 
for all conditions—bare, frosted, tinted and of various 
sizes and shapes. 

Numerous simple modifications of fixtures were 
illustrated whereby it was possible to secure change of 
intensity, direction and color. For instance, a semi- 
indirect bowl was shown in which was inserted from 
below a separate interior inverted bowl open below 
and containing a bare lamp. By lighting this lamp or 
those in the Jarger bowl considerable variety was 
obtainable. Numerous illustrations were shown of 
statues, flowers, homes and churches in which the 
effects of tinted lighting were clearly demonstrated. 
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ILLINOIS CONTRACTORS ADOPT GOOD- 
WIN PLAN. 


New Constitution Adopted and Officers Elected—Ques- 
tion-Box Discussion Feature of Convention. 


In a convention that establishes a new record for 
enthusiasm and attendance, electrical contractors and 
dealers of THinois gave unqualified endorsement to the 
Goodwin plan and, without a dissenting vote, adopted 
the new state constitution which officially ended the 
life of the old Illinois State Contractors’ Association 
and made the Illinois State Association of. Electrical 
Contractors and Dealers a reality. The convention 
was held at the Hotel Sherman, Chicago, on February 
22 and 23 and at all except the opening session, the 
attendance comprised representatives of all branches 
of the electrical industry. 

The final session of the old Illinois State Associa- 
tion was held Friday morning, February 22, when 
action was taken to close up its affairs and transfer — 
its membership to the new organization now known 
as the Illinois State Association of Electrical Con- 
tractors and Dealers. As such it is one of the state 
branches of the National Association of Electrical 
Contractors and Dealers. National and state associa- 
tions are organized under the Goodwin Plan. By this 
action Illinois becomes the twenty-second state to adopt 
the constitution outlined for state associations formed 
under the national association. 

The meeting was called to order by J. N. Pierce, 
Chicago. president of the old association, who spoke 
bricflv of its affairs, its membership and contemplated 
action. About ṣo members were present, the down- 
state districts heing well represented. 

L. B. Van Nuvs, Peoria, secretary of the associa- 
tion, read his report of a meeting held in June, and 
concluded with a report of the finances of the asso- 
ciation. His report showed the old association had 
On ,motion it was declared that the 
funds in the treasury be turned over to the new organ- 
ization, same to apply as initiation fees of old mem- 
bers in the new association. On motion, it was fur- 
ther decided that the standing of members of the old 
association in new organization be left for the de- 
cision of the executive committee of the latter. 

Copies of the new constitution for state associa- 
tions, conforming to the plans of the national asso- 
ciation, had been placed in the hands of members on 
the floor, and its adoption was secured by a motion 
that prevailed without opposition. 

The initiation fee for membership in the new state 
association, now in existence, was fixed at $5. The 
new association then proceeded to its work under 
direction of the officers of the old body acting in tem- 
porary capacity. 

G. A. Engelken, who had been identified with the 
work of promoting the organization and arranging for 
the merging of the old organization into the new, gave 
an account of his efforts to secure co-operation of 
contractors and dealers. 

John A. Piepkorn, Milwaukee, and W. R. Johnson, 
Wausau, of the Wisconsin state association, were in 
attendance. On invitation, they responded. telling 
how their original organization had been merged with 
the new association. 

The plan of subdividing the state of Illinois into 
ten districts was submitted and. with some minor 
changes, was adopted. This was followed bv the 
appointment of a chairman for each district. the ten 
district chairmen to form the executive committee of 
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the state association, and one of their number to be 
chosen state chairman. 

At the Friday afternoon session, E. M. Craig, sec- 
retary of the Associated Building Contractors of Illi- 
nois, made an address on the labor situation. He 
referred to the former epidemic of sympathetic strikes 
which had seriously hampered the building industry. 
These and the powerful labor lobby in the state legis- 
lature had compelled the building contractors to 
organize in order to protect the manifest rights of 
contractor employers. 


Mr. GooDWIN REVIEWS THE SITUATION. 


William L. Goodwin was called on for an address, 
“Summing Up the Situation.” He rapidly reviewed 
the growth of the electrical industry and its intricate 
problems and explained the origin of the recent move- 
ment among contractors and dealers. A peculiarity 
of the electrical industry is that it has two sets of 
producers—the manufacturers and the central stations 
—and the excessive zeal of the latter in pushing their 
activities has led to a tendency to try to dominate 
other interests. How this has stimulated the agitation 
for municipal ownership was pointed out. Mr. Good- 
win mentioned some of the ills of the electrical indus- 
try and also discussed business and general economic 
conditions. He called attention to the growth of 
radicalism and that it must be reckoned with if a more 
grave peril than the present war is to be avoided. 

Turning to the special consideration of contractor- 
dealer problems, he reviewed the various steps that 
had brought about the Goodwin Plan of creating a 
scientific svstem of electrical merchandising. The 
developments at the New Orleans convention of the 
National Association when the plan was adopted and 
the association reorganized were explained. Since 
that date 22 state associations have ratified the plan 
and are reorganizing on the extended basis. National 
Chairman Peet has recently announced the desire of 
the National Association of Electrical Contractors and 
Dealers to meet any and all other electrical interests 
for discussion of any problems of mutual concern and 
to find out how most effectively and economically to 
serve the public. 

Mr. Goodwin spoke strongly in favor of open meet- 
ings and open-door policies. The menace in the power 
wielded bv a small coterie in some organizations, where 
action was taken after all, but the clique had retired 
from long drawn out executive meetings, was pointed 
out. 
policies in these days of wide publicity. Suspicion and 
other bad conditions in the electrical contracting field 
were discussed and, in conclusion, Mr. Goodwin said 
the solution lies in adoption of the policy: “Live and 
let live.” 

John A. Piepkorn, secretary of the Wisconsin State 
Association of Electrical Contractors and Dealers, de- 
scribed the condition in that state, where the associa- 
tion formerly had never been able to muster much 
strength. The adoption of the Goodwin Plan, reor- 
ganization of the association, and its campaign for 
greatly increased membership were explained. There 
are 800 to goo electrical contractors and dealers in 
Wisconsin. The present association membership rep- 
resents an annual business of about $4,000,000. By 
the end of the vear it is expected it will represent 
about $100,000,000. The aid of the jobbers has been 
secured in actively pushing the campaign. 

George B. Foster, of the Commonwealth Edison 
Company, explained some of the policies and methods 
of the big Chicago central station. In its merchan- 
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dising it always buys at a fair price and also sells at 
a fair price. The company feels that it needs the help 
of the contractors and in turn is glad to help them. 
Mr. Foster cited interesting figures on the magnitude 
of the company’s business which creates much busi- 
ness for electrical contractors. In 1917 the generating 
capacity was 442,000 kilowatts and the connected load 
over 1,000,000 kilowatts. The new business added 
each year may be divided into three classes, of which 
the first represents such as comes to the company 
naturally and without solicitation; the second requires 
a corps of salesmen for its development, and the third 
consists largely of new uses for electric power which 
must be developed with the aid of special research 
work. 

In the second class alone last year about 58,000 
kilowatts were added. In the last five years electric 
ice plants aggregating about 713,000 tons of ice 
capacity were added to the lines. In 1917, 818 motors 
of 12,218 horsepower were sold. During the year the 
company’s electric shop sold appliances and devices 
aggregating 16,370 kilowatts in connected load, and 
the contract department sold 12,164 kilowatts in these 
devices in addition, making a total of 28.534 kilowatts 
added from these sources alone. No make of appli- 
ance or device is sold unless it has been first found sat- 
isfactory after thorough test in the company’s labora- 
tory. In the third class of new business Mr. Foster 
placed such new applications as commercial electric 
garaging: certain clectrolyvtic processes; enameling, 
drving and other industrial electric ovens, electric fur- 
naces for various metallurgical processes: electric 
ranges for large apartment buildings, etc. The central 
station is actively pushing all electrical applications in 
order to boost the electrical industry in general. 

Mr. Schwab, a Chicago electrical jobber, expressed 
the opinion that everv co-operative movement is in the 
right direction. He personally was strongly for the 
Goodwin Plan and will recommend it heartily to all 
his patrons. 

T. M. Templeton, a Detroit electrical contractor, 
spoke of conditions in Michigan, where the improved 
methods of conducting the contracting and merchan- 
dising business are being enthusiastically received in 
many quarters. 


SECOND Days SESSION. 


On reassembling Saturday forenoon, the associa- 
tion listened to a brief address by John G, Learned, 
assistant to the vice-president of the Public Service 
Company of Northern Illinois. He spoke for the 
community-of-interest idea between the contractor and 
dealer, and between them and the producer of electric 
energv. In connection with the sales of electrical 
appliances in private residences he thought the great- 
est obstacle encountered was in the fact that so few 
houses were wired for this kind of service. Other 
features touched upon were methods of displaying 
appliances and keeping in contact with customers 1 
learn of their possible grievances. 


QUESTION Box. 


Farly in the session, blanks for questions were 
circulated. These were placed in a question box to 
be answered by W. L. Goodwin. These were un- 
signed questions and covered a wide range of inquiry. 
This feature proved a very interesting one and the 
attendance was large. His answers to some of the 
more important topics presented may be summarized 
as follows: In cases where a concern engaged in both 
wholesale and retail business in electrical goods, their 
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retail business could be recognized under the Goodwin 
plan of merchandising, provided they keep a separate 
set of books for the retail feature. 

The question of one price for the contractor and 
another for the consumer, in the realm of the dealer, 
he answered by distinctly favoring a fair differential 
between them: and the differential between the price 
to large contractor and that to the small was favored 
because it was considered inevitable that quantity 
should control price. 

In answering another question, Mr. Goodwin stated 
that the way for the small contractor to develop was 
for him to get into this association and grasp its scope 
and adopt its policy. The curbstone contractor can 
best be educated by association with more progressive 
contractors. 

Unfair competition could be eliminated by closer 
contact in association work, and an adherence to the 
ethics of business. Trade acceptances involved a 
question for individual action. So-called “pirates” 
could be eliminated by bringing them into the associa- 
tion in which collective action may be seen. 

This association, under Goodwin Plan, does not 


contemplate directing trade through any special chan-. 


nels, and he believed it could not be construed as being 
in restraint of trade. Basis of the plan is the proper 
differentiations and a compliance with the ethics of 
business. 

On the question of central stations selling mer- 
chandise to its customers at less than list price, while 
other dealers have to stick to the list price if they live 
at the business, was one on which the speaker took a 
stand against price cutting. This had special reference 
to the sale of lamps. 


= ELECTION OF OFFICERS. 


At Saturday afternoon’s session the report of the 
executive committee was read. J. A. Weishar, Rock 
Island, was designated by this committee as state 
chairman, and he was thereupon called to the chair to 
assume charge of the meeting. The committee fur- 
ther reported that the state constitution provided for 
two forms of district—the divided and the single 
form. They recommended both, leaving it optional 
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with each district as to which one was adopted. Under 
the divided form, several groups may organize with 
district functions, each one to form a branch under the 
state association. 

SCHEDULE OF DUES. 


The committee decided upon a schedule of dues for 
members based on a sliding scale, according to the 
volume of business done for the year for which dues 
are paid. Total dues are made up of dues to the na- 
tional, state and district association. They range from 
$15 per year for those handling as small a volume as 
$5000, to $480 per year for those doing business 
amounting to over $300,000. 

It was recommended that an effort be made to 
secure 200 members in the state, the dues from whom 
would be required to meet the needs of the organiza- 
tions. 

L. B. Van Nuys, Peoria, secretary-treasurer of the 
old state association, is to serve in a similar capacity 
for the new state organization, with G. A. Engelken. 
Chicago, as assistant secretary at a stated salary, and 
on whom the bulk of the work of the secretary's office 
will devolve. 

At the close of this business session the question- 
box feature was resumed by Mr. Goodwin. Many of 
the questions brought up subjects which had been dis- 
cussed before. During nearly two hours he held the 
closest attention from nearly 200 men present. 


BANQUET. 


Mr. Goodwin was the principal speaker at the din- 
ner on Friday night, which was attended by over 300 
representatives of central stations, manufacturers, job- 
bers, contractors and dealers. Mr. Goodwin explained 
the need for an awakening in the electrical industry 
and described the work which had been done on the 
Pacific Coast. He referred specifically to the advan- 


tages to each branch of the electrical industry. 

Brief remarks were also made by W. R. Johnson, 
of Milwaukee, Wis., A. T. McGivern. of Chicago. 
George H. Hughes, president of the Edison Electric 
Appliance Company, Inc., and others. 

J. T. Marron, of Rock Island, IH.. acted as toast- 
master. 


Banquet Heid Under Auspices of (lilnols Contractors and Dealers and Attended by Manufacturers, Central Stations and Jobbers. 
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Central-Station Service in a Toledo Factory— Lancaster 
Electric Pumping Station — Other Central-Station Items 


CENTRAL-STATION SERVICE IN TOLEDO 
SCALE FACTORY. 


Installation Comprises Over 400 Motors Aggregating 2400 
Horsepower—Extensions to Be Made. 


The advantages of central-station service have 
been so pronounced in the plant of the Toledo Scale 
Company, Toledo, O., that its plans for a new $1,000,- 
ooo factory building have been prepared with a view 
to the exclusive use of purchased power. Energy for 
the present installation is supplied by the Toledo Rail- 
ways & Light Company, the motor load aggregating 
2400 horsepower. 

Practically all of the machines in this plant are 
driven by individual motors, included among which 
are a number of tools designed and built in the com- 
panv'’s shops for special work required in scale mak- 
ing. In fact, a department is maintained to invent and 
develop new devices in scale manufacturing with spe- 
cial reference to their adaptation to electric power. 
This includes the development of electric weighing 
devices, such as the illuminated dial with shadowless 
indicator, electric calculating and measuring devices, 
for which a 6-volt transformer and special storage 
battery are employed. 

All Toledo scales have agate bearings, and one of 
the most interesting phases of the factory processes 1s 
the production of these bearings from agate in the 
rough, in which, as in all other phases of work, elec- 
tricity is the motive power. One of the exigencies of 
the war was the exclusion of agates from Germany 
from which the company formerly derived its supply. 
This awakened the company to the fact that agate of 
equally good quality was available in the United 
States. Agate in the rough is now received from 
Montana. A specially equipped shop is maintained 
for the sawing, cutting and shaping of this material 
for use as bearings in the scale structure. This stone 
is received in rough, irregular lumps and nodules, six 
to ten inches in diameter, accompanied by some waste. 
These pieces are first cut into 3-inch slabs by elec- 
trically-driven saws. The strips are recast and by 
similar tools are cut into cubes, and the agate cube is 
then ground to the required gauge by an abrasive 
wheel. It is then reground to the shape required for 
the scale bearing. 

The shop devoted to the machining of castings 
contains numerous motor-driven lathes, abrasive 
grinders, milling machines and drill presses. In this 
equipment some chain-belt drives are noted. 


Fuel Saving at Hammond Reported. 


The Northern Indiana Gas & Electric Company, 
Hammond, Ind., reports that as a result of the closing 
order of the Fuel Administrator the following results 
have been noted: 

(1) Fuel saved, 653 tons. 

(2) Reduction in output, 775,681 kilowatt-hours. 

(3) Effect on income, $8522.49. 


12,000 HORSEPOWER IN ELECTRICAL AP- 
PLIANCES SOLD AT MINNEAPOLIS 
IN 1917. 


The sales department of the Minneapolis ( Minn.) 
General Electric Company sold eight per cent more 
electrical appliances during 1917 than in 1916 with 
an increase of 59 per cent in the electrical consump- 
tion capacity of the appliances. 

The electrical dealers of the city report an increase 
of 12 per cent with an increase of 13 per cent in the 
load represented. Company and dealers together sold 
22,373 appliances representing a total load of 9036 
kilowatts (or 12,000 horsepower) added to the Com- 
pany’s lines in 1917 by this class of business. 

During the week ended February 2 the sales de- 
partment of the company secured 248 new electric 
light and power customers with 126 kilowatts of 
lighting and 164 horsepower in motors, and accepted 
contracts for wiring 27 already-built houses. Included 
in the new power business accepted is a contract for 
35 horsepower in motors with the North Star Barrel 
Company which displaces a steam plant, a 25-horse- 
power motor for the City Water Works pumping 
plant at Osceola, and a 30-horsepower motor for a 
feed mill at the same place. New business connected 
to the Company’s lines shows a gain of 53 kilowatts 
of lighting. Electric energy output for the week was 
13 per cent greater than during the corresponding 
period a year ago. 


SANDUSKY COMPANY THAWS WATER 
PIPES ON CONTRACT BASIS. 


A contract has just been entered into with the city 
of Sandusky, Ohio, whereby the Sandusky Gas & 
Electric Company is paid $15 per service for thawing 
out frozen water pipes up to and including 1.5 inches 
in size. For each one-half-inch increase in size of 
pipe above 1.5 inches $1 additional is charged. 

This price covers the work along the established 
lines of the company. Where an extension of more 
than 200 feet is required $1 extra is charged for each 
additional 100 feet of service extension. 

In addition the city furnishes the necessary con- 
veyance to convey the equipment from place to place 
and also furnishes an experienced water works man 
to look after the water piping. The city makes all 
arrangements with the customer and makes collection 
and the company bills the city each month for the 
service rendered. The average time required to thaw 
out an ordinary service after the current is applied is 
about II minutes. 

This does not only mean a substantial profit to the 
company, but a considerable saving to the city, for 
were it not for this system being employed in many 
instances it would become necessary to take up the 
pavement in the streets in order to thaw out the frozen 
pipes by other methods. 


382 


INDUSTRIAL HEATING IN THE MIDDLE 
WEST MAKING RAPID STRIDES. 


D. D. Miller of the Society for Electrical Develop- 
ment returned to New York February 15 from a six 


weeks’ trip through the Middle West. He was study-. 


ing in particular the industrial heating situation. His 
itinerary included Cincinnati, Dayton, Toledo, Detroit, 
Cleveland, Chicago, Pittsburgh, Buffalo, Syracuse, 
Schenectady, Watervliet, Philadelphia, Baltimore and 
Washington. 

From his investigations he concludes that the total 
volume of industrial heating business has been greatly 
increased in the last year. But very few new applica- 
tions are being made, except in the munitions work, 
concerning which nothing can be said at this time. In 
fact, the bulk of the industrial heating work is in this 
direction. 

In the non-ferrous industries he looks for remark- 
able development in the near future. The non-ferrous 
industry, as far as the application of industrial heating 
goes, stands about where the steel industry did, say 
seven or eight years ago, at the threshold of great 
things. 

In the steel industry about 13 different tvpes of 
furnaces are now encountered, with perhaps three as 
yet in commercial use. The rest are comparatively 
new and in the experimental stage. This he takes to 
represent a healthy activity. 

Since the prime need now, as it alwavs has been, in 
the central-station business is for off-peak load, he 
believes that central-station managers should pay par- 
ticular attention to industrial heating in the non-fer- 
rous field—for bakeries, the electrical heating of boil- 
ers for hotels and apartments, as well as industrial 
processes where a fairly continuous service is required 
during off-peak hours. 

This class of business as well as the usual house- 
hold applications represents a field where a heavy drive 
should be made at this time to saturate the lines, since 
it is practically impossible to finance extensions to 
acquire further bulk load which the war necessities 
have made almost an embarrassment instead of a 
blessing. 


LANCASTER ELECTRIFIES CITY WATER 
WORKS. 


Five High-Duty Pumps, Three Low-Duty Pumps and Two 
@ Vacuum Pumps Installed. 


After 82 years’ continuous service of the Lancaster 
City Water Works at Lancaster, Pa., an important 
change was made November 10, when powerful elec- 
trically driven pumps were set in motion. Nothing 
now remains of the machinery of the old works ex- 
cept the 12,000,000-gallon steam pump, which will be 
held as reserve equipment for emergencies. The 
source of water supply is the Conestoga Creek, the 
water finding its way into a receiving basin and then 
being pumped to the filter plant on the opposite bank 
of the stream. After going through a modern process 
of purification, the water is returned by gravitv to the 
main plant and then pumped to the city stand-pipe and 
reservoir, or direct to the city mains. 

The new layout of pumping machinery consists of 
five high-duty pumps, three low-duty pumps and two 
vacuum pumps. All of the pumps were furnished by 
the Earle Gear & Machine Works, of Philadelphia. 
The electric motors are of Westinghouse manufacture 
and are 3-phase, 25-cycle, 550-volt, induction, slip-ring 
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type for the high-duty pumps and of the squirrel-cage 
type for the low-duty pumps, machine shop and 
vacuum pumps. The high-duty pumps are of cen- 
trifugal, two-stage, direct-drive type, two being of 
5,000,000 gallons daily capacity each, two of 4,000,000 
gallons each and one of 3,000,000 gallons, making a 
combined rated daily capacity of 21,000,000 gallons. 
This pumping capacity 1s rather modestly stated, as on 
several occasions the two 4,000,000-gallon pumps alone 
have thrown 11,000,000 gallons of water into the sys- 
tem in a single day. The largest pumps are driven bv 
300-horsepower motors, the 4,000,000-gallon pumps bv 
250-horsepower motors and the smallest pump by a 
200-horsepower motor. The motor-driven pump§ work 
against an average head of 231 feet. 

The three low-duty pumps of centrifugal, single- 
Stage type, pump the water from the receiving 
basin against a head of approximately 44 feet into 
the filtration plant. One of the motors driving these 
pumps is of 100-horsepower capacity; the other two 
are of 75-horsepower capacity each. A motor of 10- 
horsepower size drives the machine-shop machinery, 
while two one-horsepower motors, direct-connected to 
two vacuum pumps, serve to prime the low-duty 
pumps. The eleven motors in the plant aggregate 
1562 horsepower. 

The slip-ring motors for the high-duty pumps are 
started and controlled by Westinghouse magnetic 
switch-type automatic controllers, which start by cut- 
ting resistance out of the secondary of the motor. 
Interlocks definitely determine the rate at which the 
motor is brought up to speed. A four-panel board 
controls the two large pumps and a six-panel board 
controls the 4,000.000-gallon and 3,000,000-gallon 
pumps. The control is split to reduce the length of 
wire from control boards to motor secondaries. 

The low-duty pumps are started by autostarters or 
compensators for reducing the primary voltage. The 
vacuum pumps are started by a simple single-throw 
switch. The master circuits to the control for the 
high-duty pumps are duplicated in the engineer’s quar- 
ters and any or all can be started or stopped from 
that point or from the main board at will. 

The energy for operating the plant is supplied by 
the Edison Electric Company and is transmitted from 
a separate panel at the Engleside substation by a dupli- 
cate three-phase line, which for a considerable part 
of the way is supported on latticed-steel towers, run 
over a right-of-way especially chosen because of its 
freedom from possible causes of interruptions. 

At the entrance to the water-works grounds 1s 
located an iron frame supporting duplicate sets of elec- 
trolytic lightning-arresters, with their accompanying 
choke coils. hook switches and horn gaps. After 
passing through the choke coils, the energy is brought 
into the transformer room by duplicate lead-covered 
high-tension cables. | 

The transformer room contains four 400-kilovolt- 
ampere, single-phase transformers, with 11,000-volt 
primary and a combination secondary suitable for 
2300 or 575 volts. The present connection is for 575 
volts. The installation also includes one 10-kilovolt- 
ampere transformer, changing from 575 to 230-115 
volts for plant and sign-lighting purposes, a large elec- 
tric sign, containing 570 lamps, being located on the 
roof of the plant, facing the main line of the Penn- 
sylvania Railroad, and flashes the message: “Lancas- 
ter, Pa., Water Works Pure Filtered Water.” 

A panel having ammeters, voltmeter, two graphic 
and two integrating wattmeters and a circuit-breaker, 
with overload time-limit relays, controls the high- 
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tension bus to the transformers. A four-panel board 
controls the three power circuits and the lighting cir- 
cuits. Each power panel has a separate circuit-breaker 
with overload and no-voltage trip and a graphic re- 
cording wattmeter. One panel controls the 300-horse- 
power pumps, another the remaining three high-hft 
pumps and one 1s for the low-duty pumps, the ma- 
chine shop and vacuum pumps. The lighting panel 1s 
of standard type with cartridge fuses. 

It is interesting to note in these strenuous days, 
when conservation of our resources is so urgently 
needed, that the change to electric drive represents a 
saving of coal at this plant of nearly 18 tons per day, 
or more than 10,000,000 pounds per year. The city 
authorities feel great satisfaction that the change 
comes at a time when the coal situation is so complex. 


PUSHING APPLIANCE SALES IN CHICAGO. 


Commonwealth Edison Company's sales depart- 
ment is putting forth special efforts for the sale ot 
household appliances, the increasing use of which 1s 
relieving the serious domestic situation caused by 
scarcity of domestic help. In meeting this demand for 
appliances the company is also building up its off-peak 
power business. The greater use of these appliances 
has the effect of drawing upon its electrical energy at 
times when demands in other lines are not great. 

The general plans of the company contemplate 
keeping all its generating and distributing facilities as 
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busy as possible without the necessity of installing 
additional equipment. In other words, the idea is to 
make the most of its existing facilities, and not to take 
on power business in isolated places where a consid- 
erable outlay would be necessary. 

A financial aspect of the situation is this: In these 
war times it is a difficult matter for a company to 
obtain new capital for expansion, but in the natural 
course of business a considerable amount of money 1; 
required for improvements and the upkeep of equip- 
ment, and the best way to have funds available for 
these needs is to save them out of the accumulations 
of the business. This tenseness, that makes it diff- 
cult to secure new capital, mav continue for a brief 
period after the close of the war, and the system of 
saving to meet all current improvements and better- 
ments is aimed to meet this situation so long as it shall 
continue. With this company the coal situation is so 
much relieved that it is no longer drawing upon its 
reserve supply. The company's fuel problem is fur- 
ther simplified by the fact of its having its own coal 
mines. 


+ 


Idaho Power Company to Sell Stock to Custom- 
ers.—The Idaho Power Company, covering prac- 
tically all of southern Idaho with its "business, is con- 
ducting a publicity campaign having for its object the 
establishment of a partnership relation with its many 
customers bv the sale to them of its preferred stock, in 
this way sharing dividends with its customers. 
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Boiler Baffling Important—Calculating Load Center— 
Emergency Transil-Oil Treatment—Saving Flooded Station 


BAFFLING IMPORTANT FACTOR IN 
BOILER EFFICIENCY. 


High Ratings Affect Boiler Bafing—Use of Baffles Com- 
pared with Use of Economizers. 


Saving at the spigot and wasting at the bung is 
often quoted by those who are unconsciously doing 
this same thing. Boiler settings are vitally important. 
in fact perhaps it might not be speaking too strongly 
to say that poor equipment in an ideal setting will give 
as good or better results as the ideal equipment in a 
poor setting; high combustion efficiences are a sine 
qua non for efficient utilization of coal; clean heating 
` surfaces and thé prevention of soot and scale are 
worthy measures. But no less important is the as- 
surance that the distribution, guidance and velocity of 
the furnace gases passing through the boiler heating 
surfaces is such that a maximum heat is absorbed by 
the boiler. 


BAFFLING ASSUMES GREATER IMPORTANCE AT HIGI 
RATINGS. 


The subject of baffles, their location, condition and 
maintenance, and the routing of the furnace gases 
through the boiler heating surfaces for maximum eff- 
ciency of heat transfer is a very important one. Par- 
ticularly at this time should the matter of baffles be 
given attention because of the high combustion rates 
necessitated in the endeavor to maintain steam pres- 
sures with sustained demands far in excess of capacity. 
Unfortunately little seems to be known about baffles 
in the average station by the men that need 
most to know. It appears to be the exception 
rather than the rule for the men in the boiler rooms 
to know the condition or location of the baffles, 
and many do not appear to know whether or not their 
boilers have any. It is apparently a matter of something 
out of sight, out of mind, although many boilers oper- 
ating at as high as 250 per cent of ratings are not 
equipped with baffles. © 

It is common to find plants operating with high 
sustained stack temperatures, as high as 800 degrees 
heing quite usual, and too frequently still higher. 
These high temperatures may be due to dirty heating 
surfaces, soot outside and scale inside, interfering 
with the absorption of heat by the water. They mav 
be due to the high velocities of the furnace gases un- 
der mechanical draft and high ratings. But so too 
they may be due to the fact that the furnace gases are 
not brought into intimate and sufficiently frequent con- 
tact with the boiler heating surfaces, because of burnt- 
out bates, leaks and fallen sections of one or more 
baffles, thus shortening the path from furnace to 
breeching. With high ratings, that is rapid rates of 
combustion, there is additional need for effective anc 
efficient baffling because the velocity of the furnace 
gases is increased, since there is more gas and the air 
passages do not change in volume, and there 1s there- 
fore less time for them to give up their heat. 


TuE ECONOMY OF CORRECTLY INSTALLED AND MAIN- 
TAINED BAFFLES. 


The escape of hot furnace gases represents a loss 
and waste of heat (except possibly where the heat is 
used to create velocity, as with natural draft). Usually 
this 1s the largest heat loss. Yet comparatively few 
plants know what their stack temperatures are, and by 
not knowing fail to utilize one of the most useful indi- 
cations of boiler performance, and to a lesser extent 
that of the furnace. The shortage of steam-making 
capacity at this time necessitates sustained high rat- 
ings, 200 per cent and above are commonly sustained 
with underfeed stokers. Unless special effort is made 
to utilize the heat from the larger quantity of gases 
from the furnace a large and needless loss ensues. 
The subject of efficient and effective baffling thus as- 
sumes greater importance, apart from existing high 
coal prices, and the advisability of modifying existing 
arrangements of baffling as well as maintaining them 
in proper working order deserves deliberate and care- 
ful consideration. It seems such waste of time, of 
money and effort to obtain high combustion efficiencies 
with expensive equipment and then to allow this heat 
to be wantonly and needlessly wasted. Yet this is be- 
ing done, every day, in the majority of the plants pos- 
sibly, and in the most part for the reason that baffles 
are either incorrectly situated or improperly main- 
tained or both, and because the loss of heat through 
the stack is not appreciated. The following is one re- 
cent instance: 

A plant containing seven 750-horsepower boilers, 
with 7-retort Taylor stokers, was operating continu- 
ously seven days a week without cessation at a sus- 
tained rating of between 250 and 275 per cent, and 
using a good grade of coal bought at a good price. 
Stack temperatures were found to average between 
780 and 800 degrees. It had been taken for granted 
at first that it was a straightforward economizer prop- 
osition until a test was made with CQO, recorder and 
pyrometer when conditions looked different. Exami- 
nation of one of the boilers soon showed, however, 
that it was a matter of re-baffling’ and not for an 
economizer. In this case the loss and waste of heat 
up the stack varied between about 31 to 33 per cent, 
based upon an average of 10% per cent CO., or 26 
pounds of air per pound of coal. The locations of the 
baffles were changed to conform to the requirements. 
and a form of baffle that would not leak and with no 
bricks to fall out, asbestos to burn away or metal plates 
to warp was used. Without an economizer and all 
the complications that accompanv it the stack tempera- 
tures were reduced from between 780 and 800 to 550 
degrees, an economy worth while even when coal was 
cheap, but a national service today. Where the cost 
of coal and the hours of operation during normal times 
justified, an economizer could still be used to lower the 
stack temperature from 550 to 400 or even 350 de- 
grees of course. In another instance of an installa- 
tion containing 4 125-horsepower boilers, hand-fired, 
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changing and improving the location of the baffles 
under all four boilers brought about a saving of three 
tons of coal daily by reduction of heat wasted up the 
stack, representing a financial gain of $15 per diem 
without considering the less labor for soot removal, 
ash disposal, etc. 


BAFFLES AND ECONOMIZER EAcH Have THEIR Own 
FUNCTION. 


Baffles and economizers do not compete, each has a 
function of its own. The baftle directs heat, the econ- 
omizer absorbs heat. Moreover, there is another dif- 
terence in that the baffle should nearly always be used 
with water-tube boilers, whereas the need for an econ- 
omizer depends upon whether conditions warrant its 
use. The cost of baffling is practically nothing, 

-neghgible compared with the cost of an economizer. 
The cost of maintaining the former barely enters into 
boiler-room costs, whereas that of the economizer does 
with its soot cleaners, induced-draft blowers and wa- 
ter-purifying characteristics, deterioration, etc. More- 
over battling is easily done wherever there is the boiler, 
whereas an economizer can be installed only where 
there 1s space outside the boiler. 

In these times of overload the high ratings now 
heing continually employed bring to the fore the 
inter-related matters of boiler setting. baffles and econ- 
omizer. <A setting cannot be readily changed with 
variation of operating conditions, whereas a baffle can. 
A baffle costing practically nothing, infinitesmal com- 
pared with the saving of heat in cases like those al- 
ready mentioned, does not involve consideration of 
load-factor, cost of coal, cost of boiler and economizer 
heating surface, depreciation and maintenance costs, 
etc., as does the high relative cost of the economizer. 
Baffling is vitally related to economy, especially where 
equipment is forced with mechanical stokers. So, too, 
are economizers, but baffling should come before 
economizers, except possibly where the heat-storage 
capacity of the latter is required. 


DETERMINING THE LOAD CENTER. 


Simple Method for Calculating the Center of Gravity of 
Load by Knowledge of Current and Distance. 


By C. E. Cary. 


The load center, very often called the center of 
gravitv of the load, is the location in a circuit where 
it can be assumed that the total load is concentrated 
so far as calculations for line drop, location of dis- 
tributing centers, and so forth, are concerned. The 
distance in feet from the source of e. m. f. to the load 
center is the distance that should be substituted in the 
usual wiring formulas for the letters L and D, which 


Load Center 


Fig. 1—Load Center of a Symmetrically Distributed Load, 
That is, Loads of Equal Amperage and Spacing. 


stand for the “single distance” of the circuit. When 
a load is symmetrically distributed on a circuit, LL, 
will, as shown, be at the center of the group of elec- 
tric receivers or connected loads. See Fig. 1. 

On the other hand, where the load is not sym- 
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metrically distributed, the location of the load center 
or center of gravity of the load can be computed quite 
readily by multiplying the current, in amperes, taken 
by each component of the load, by the distance of the 
load from the source of e. m. f. The sum 9f all these 
products is then divided by the total current taken by 
all of the loads, and the result will be the distance from 
the source of e. m. f. to the load center. 
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Fig. 2.—Load Center of Unsymmetrically Distributed Loads, 
That Is, Loads of Unequal Spacing and Amperage. 


To make the above statement more clear, consider 
the example given in Fig. 2 which shows the location 
of the loads in a circuit and the amperage taken by 
each. The load center would be determined by taking 
the product of each individual load, that is to say, 
current or amperage, and distance from the applied 
e. m. f. and tabulating this product as ampere-feet, as 
has been carried out in the following table: 


Distance from Source Individual Equivalent 
to Load in lect. Load Amperage. Ampere-Feet. 

12 30 360 

23 10 2) 

33 Ri) 26410 

47 Ga PR» () 

at 20 1140 

200 TIRO 


Dividing the total amperage, or sum of the indi- 
vidual currents, into the sum of ampere-feet gives the 


Kiddng 


Calcuiation 
20 X40A -800 Ampere feu 
50 X20A:1000 
IRATIROO [1175 Feet 


Fig. 3.—Method of Computing Location of Load Center From 
Load Nearest Source of Electromotive Force. 


NeFt Load Center 


distance of the load center from the source of e. m. f. 
In the above instance the distance is 35.9 feet, as may 
be seen on referring to Fig. 2. 

It is not necessary that the distances of the various 
individual loads be measured from the source of 
e.m. f., as was done in the previous example. Instead 
the distances may, where desired, be measured from 
the first connected load in the group, as shown in 
Fig. 3. Where this procedure is followed the distance 
to the load center of the group must be measured from 
the first load of the group as shown in Fig. 3, which 
indicates the center of gravity of the group of loads 
to be 11% feet on the load side of the first connected 
load. In this example the calculations are shown 
tabulated upon the circuit map, a policy that is wise 
as it reduces errors at the time and makes future 
reference easier. 
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AN EMERGENCY METHOD OF TREATING 
TRANSIL OIL. 


Filter Bed of Calcium Chloride Removes Moisture Cheaply 
and Quickly Where Oil Filter Is Unobtainable. 


By M. S. MONTGOMERY. 


So much has been said from time to time about the 
importance of keeping out moisture from transil oil 
that the subject is now supposedly well understood. 
However, the various ways in which moisture may be 
removed from transil oil once it exists are not so well 
understood nor utilized as often as they might. The 
best known manner of removing moisture from oil 1s 
that of using a filter such as the larger electrical manu- 
facturers market specially for the purpose. However, 
these filters are not always available, and some other 
method must be improvised. 

The writer recently had occasion to dry out a large 
amount of transformer oil containing a considerable 
quantity of moisture. The transformer was of 2000 


kilowatts and built for high voltage, hence contained | 


a Jarge amount of oil whilst the high voltage made it 
imperative that it be free of moisture. The trans- 
former was situated away from the facilities of the 
city and no oil-filtering apparatus was available, hence 
whatever measure was adopted would have to be sim- 
ple and such as could be made up on the job. 

While many ideas suggested themselves, such as 
heating the oil at atmospheric pressure, or better still, 
in a vacuum, it was decided that it would be safer and 
quicker to absorb the moisture instead of attempting 
to drive it off as this latter method is often difficult 
to perform whilst there is always the possibility of 
overheating the oil and thereby damaging it. The 
method finally employed consisted of passing the oil 


Bottom of 
Galvanized 


iron Mesh 1 Calcium Chloride 


Double Thickness 
Uneese Cloth 


Arrangement of Calcium Chloride Trays and Cheese Cloth Fliter 
for Removal of Moisture From Oll With Minimum Splilage. 


from which the moisture was to be removed through 
a bed of calcium chloride. The chloride picks up the 
moisture or water and has no deleterious effect upon 
the oil. The way in which the treatment was carried 
out will be seen from the accompanying sketch. 

The oil was passed through two separated beds of 
‘calcium chloride and then through two filters, each of 
which was made up of two double thicknesses of 
cheese cloth that had been previously dried by heat- 
ing. Each chloride bed was made up by fastening a 
fine mesh to a wooden frame, the one fitting into the 
other as shown. Beneath, to prevent pieces of chlor- 
ide being carried over with the treated oil, the four 
pieces of cheese cloth were fastened in a separate 
frame. 

In the above way it was found that the oil could 
be treated about as fast as it could be poured out of 
the oil drum. To determine whether or not the oil 
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thus treated had had the moisture content removed, 
calcium carbide was used to detect the presence of 
moisture after each drum has received. Moisture or 
water tends to sink to the bottom of any container 
holding oil, although after agitation a considerable 
amount of moisture may be held in suspension. To 
test the oil, numerous samples were taken in a glass 
beaker. Into this was dropped a few small lumps 
of carbide. With the untreated oil a column of bub- 
bles invariably arose from the lumps, indicating chem- 
ical action due to the effect of the water on the car- 
bide. With the treated oil the bubbles were absent, 
indicating that moisture had been taken up byv the 
calcium chloride treating beds. 


FLOODED STATION CONTINUES OPERA- 
TION. 


Suspension Bridge, Tram Cars for Coal Supplies and Gas- 
Fired Boilers Enable a Difficult Situation 
to Be Overcome. 


Few realize to what extent it is sometimes neces- 
sary to go to keep fires under boilers and potential on 
the line. Readiness to serve is not all profit. The 
way in which a utility may be placed in serious 
dilemma in maintaining uninterrupted service due the 
elements or some unforeseen or uncontrollable cause 
is well indicated hv the case of the Toledo Railways 
& Light Company during the recent floods of the 
Miami River. 

On Thursday night the ice in the river broke 
loose and started down toward the lake. Apparently 
the lake ice was too heavy and thick to give way and 
an ice jam occurred. A gorge formed below Toledo, 
which remained unchecked until the river was a solid 
mass of ice floats. The water continued to flow 
toward the lake, however, and began to rise rapidly 
up the banks of the river until the Water Street Sta- 
tion of the Toledo Railways & Light Company was 
surrounded by 4 feet of water. Fortunately the pos- 
sibility of some such occurrence had been anticipated 
and bulkheads were installed in all openings before 
the water filled the station basement. As it was with 
almost superhuman efforts of the company’s employes 
and the working of all pumps to the limit of capacity 
water rose I foot or more in depth in the basement. 
On Saturday the water began to recede, fortunately, 
otherwise the station would have been unable to cope 
with the situation much longer. 

With the station isolated from all sources of com- 
munication, it was necessary to erect a tram car bridge 
from Summit Street to the station and prepare to 
carry coal from the storage yards over the street-car 
lines into the station. To permit the relief of station 
employes and the supply of food to be gotten into the 
station, a suspension bridge was built from the oper- 
ating gallery floor to the second-story windows of the 
Waldorf Hotel across the street. This suspension 
bridge consisted of two 14-inch steel messenger cables 
upon which were mounted 4-foot planks bolted with 
Crosby clamps at intervals of 4 inches, and a hand rail 
of steel cable stretched across at convenient height 
above the platform. Movement of men and food- 
stuffs from the station took place across this bridge, 
and because of the floating debris, ice cakes, etc., con- 
stituted the only ready means of approach. 

Fortunately, the supply of by-product gas contin- 
ued, thus relieving an otherwise very serious situation, 
in view of difficulties in getting coal into the station, 
and more difficult still, getting ashes out. 


March 2, 1918. 
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FORTABLE DRAFTING TABLE FOR CON- 
STRUCTION JOBS. 


By Bruce PAGE. 


A good field drafting table upon which to lay out 
blueprints for reference and which has given satisfac- 
tion in several instances is suggested in Figs. 1 and 2. 
A table of this type has been found much more satis- 
factory than an ordinary drawing board that rests on 
trestles or horses, because a board on trestles is nearly 
always unstable and furthermore, the trestles are dif- 
ficult to pack and move, and they frequently get broken 
during shipment. By assembling a table of this sort, 
the usual wasteful practice of constructing a table on 


I} X3 X6 Clear White Pine, 
Three or Four Pieces 6 
Tongued, Grooved 
‘ond Glued 


aX4X3-3° 


Cleats, Legs, and 
Braces Made of 
Oak or Chestnut 


Fig. 1.—Perspective View of Convenient Portable Office Table 
for Contractors. 


the job out of rough lumber which, after being used 
until the work is finished, is thrown away, is elim- 
inated, thereby saving both time and money. The 
table illustrated in Figs. 1 and 2 is very compact when 
folded and has no protruding or loose parts. Expe- 
rience has shown that it can be moved from one job 


to another a great many times without affecting its 


utility. The dimensions and arrangement shown in 
the illustrations will be found such that the legs and 
braces fold up inside each other without interference. 
The method of folding is shown in Fig. 2, only one 
set of legs and braces being illustrated for the sake 
of clearness. 


Fig. 2.—Side View of Table, Showing Method of Folding. Only 
One Lerace :.d Set of Legs Shown to Avold Confusion. 


REWIRING MOTORS FOR DIFFERENT 
VOLTAGE AND PHASE. 


Milwaukee Contracting Firm Makes Changes in Two 
Plants Without Interrupting Service. 


In changing an industrial plant over to adapt it to 
central-station service it is often necessary to change 
the old motor equipment to adapt it to the character- - 
istics of the new supply. Frequently this is done by 
taking out the old machines and replacing them by 
new ones, the old motors being disposed of as pur- 
chasers appear. At present it is still difficult to get 
good deliveries of new apparatus, therefore it is more 
likely that the old motors will be rewound to suit the 
new conditions, if this can be done. In this case, how- 
ever, it 1s necessary usually to shut down groups of 
machines for a time during the alteration. 

Two interesting cases have come to our notice 
recently where the change over had to be done with- 
out shutdown. The motors were rewound and all 
changes made by the Sorgel Electric Company, 138 
West Water Street, Milwaukee, Wis. This firm has 
made a specialty of electrical machinery repairs and 
supplies, including installation, rewinding, sale of new 
and old machinery, etc. l 

One of these interesting contracts was at the Globe 
Seamless Steel Tube Company, West Allis, Wis., 
which consisted of changing all the alternating-current 
motors from 220 volts to 440 volts. In most cases 
the old winding was used by reconnecting the coils. 
Some of the smaller motors were entirely rewound. 
The entire job was done without interfering with 
the operation of the plant, which operates 24 hours 
a day and six days a week. A great deal of the work 
had to be done on holidays and in some cases tempo- 
rary motors were installed. 

In addition to changing the motors and accesso- 
ries, 100 kilovolt-amperes in autotransformers were in- 
stalled for converting the 440-volt circuits into 110- 
220-volt three-to-two-wire for lighting. These trans- 
formers were the air-cooled type of the Sorgel Com- 
pany’s own make, which it manufactures in sizes 
from 14' to 5 kilovolt-amperes. 

The other job was at the plant of the C. M. Hall 
Lamp Company, Kenosha, Wis. Here 18 motors and 
one generator were changed from.two-phase to three- 
phase. The motors changed varied in sizes from frac- 
tional horsepower to 60 horsepower. This job was 
also done without interfering with the operation of 
the plant. Temporary motors were installed and most 
of the changes made during the night. 


A FEW HAMMER KINKS. 


By CuarLes H. WILLEY. 


Here are a couple of hammer kinks which were 
originated by the writer and have proved their worth 
so well that I am imparting them to the boys. The 


~ 
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sketches require but little description. The one at the 
left shows how to notch your hammer, ax and screw- 
driver handles to hook them on a line wire. A one- 


fourth-inch hole is bored through the center of the. 


handle, and an inclined slot cut as shown. This slot, 
contrary to belief, does not weaken the handle, and 
does not feel uncomfortable to the grip. Linemen, 


Hints for Making a Hammer More Convenient and Dependable. 


and others who do work at an altitude, will find it 
worth a trial. 

The wedge in my hammer frequently loosened: and 
came off. In spite of frequent rewedging the trouble 
persisted. After a while I hit upon the scheme of 
making a clinch wedge, as shown at the right side of 
the sketch. This cured the trouble and will be found 
to always remain tight. 


DEAD-ENDING AT A BEAM. 


By H. E. ANDREWS. 


A good, practical way of holding a heavy conductor 
at a floor beam is shown in the attached sketch. A 
cable clamp is used to grip the conductor so that it is 
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Good Construction for Dead-Ending a Heavy Cable at a Beam. 


not necessary to “make up” the wire at the beam. A 
strain insulator, such as that used in electric traction 
construction, with a clevis at one end and an eyebolt 
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at the other, insulates the wire from the timber. The 
conductor can be tightened by turning the nut on the 
eyebolt which is formed from 54-inch round iron. The 
nut bears against a cast-iron washer, which prevents 
it from digging into the beam. 


MAKING BLUEPRINTS FROM PRINTED 
PAGES. 


By Harry O. GARLAND. 


Paper sheets that are printed on one side only can 
be used for making blueprints, just as are tracings, if 
they are first given a coat of typewriter oil, by wiping 
the oil on them with a cloth. The paper is rendered 
transparent by the oil. If the printed sheet that it 1s 
desired to reproduce is printed on both sides, it will 
probably be necessary to erase the printing on one side 
to get a clear copy of that on the other. If this cannot 
be done, photographing the page may be tried. 

Another method of blueprinting from printed 
paper sheets is to soak the sheet in gasoline, which ren- 
ders it temporarily transparent, so that it can be used 
for making a blueprint just as can a tracing. Ulti- 
mately, however, the gasoline will evaporate, leaving 
the sheet just as it was before the soaking process was 
begun. 

Blueprinting of printed matter is especially valu- 
able in copying circuit diagrams, tables of valuable 
data and other useful matter from various sources for 
permanent inclusion in data books that every elec- 
trical engineering and contracting firm should provide 
for its engineers, estimators, superintendents and even 
construction foremen. It is desirable that the source 
from which the data or diagrams were obtained be 
marked on the sheet before the blueprint is made, so 
that proper credit be given and so that additional 
explanatory matter may be readily looked up when 
necessary. 


Sees 


AMONG THE CONTRACTORS. 


The Keller-Pike Company, 1213 Race Street, Phil- 
adelphia, Pa., has been awarded the contract for elec- 
trical work aggregating $4221 in station buildings at 
Torresdale Avenue and Tioga Street, Philadelphia. 


The D. H. Budd Company, of Bozeman, Mont., 
has received the contract for electric wiring in the 
new high school in that city. The building will cost 
over $130,000, the electrical work representing about 


$3100. 


L. K. Comstock Company, Michigan Avenue and 
Washington Street, Chicago, has in progress the wir- 
ing of the new factory building of the Fort Wayne 
General Electric Works, at Fort Wayne, Ind. “The 
building is a concrete structure, of five stories and 
basement. The first storv has a 20-feet ceiling; the 
others being 12-foot each. The same contractors have 
in hand the wiring of the new concrete factory build- 
ing of the Cutler-Hammer Manufacturing Company 
being erected a Milwaukee. This is also a 5-story 
building and the wiring is for power and lighting. 
Another contract is for wiring the Pennsylvania 
freight terminal building, 420 by 440 feet, in Chicago. 
In this work, Sheraduct conduit and sherardized fit- 
tings are being used. In Des Moines, Iowa, this com- 
pany is also wiring the new assembling plant of the 
Ford Company, and the 10-story office building of the 
Register-Tribune. 


March 2, 1918. 


QUESTIONS AND ANSWERS 


All readers are invited to submit questions and answers 
to this department. Anonymous communications will not be 
considered. Questions should relate to electrical matters of 
añy kind. Answers contributed by readers should be sub- 
mitted preferably urthin eight days of the date of publication 
of the question and should be limited, if possible, to 300 
words. Payment will be made for all answers published. 


Questions. 


No. 420.—TimME STUDIES IN ELECTRICAL CONSTRUCTION.— 
I would like tc inquire whether any of your readers ever 
have made, or know of any one having made, a time study 
of the labor elements of installing conduit, boxes, etc., for 
electric wiring. Jf so, from whom and in what form are these 
data available?>—R. M. E., St. Paul, Minn. 


No, 421.—WI1RING FOR FARM-LIGHTING PLANTs.—Where 
the common 32-volt farm-lighting plants are installed, is the 
wiring usually done by a reputable electrical contractor from 
the nearest town, or by the farmer himself? Is it customary 
for the manufacturers of such plants to recommend first-class 
wiring of the premises by a competent contractor; do they 
give suggestions as to how the wiring should be done, or do 
they treat it as a matter of no concern of theirs or even 
minimize its importance, thus giving the impression that prac- 
tically anything will do?—T. H. R., Guthrie, Okla. 


Answers. 

No. 413.—E vectric Room-Heat RecuLator.—How does 
the system of electric thermostatic regulators for controlling 
the steam heat in rooms operate? I refer to such as are 
installed in some modern hotels. Is the control circuit of 
low voltage or 110 volts? How does the system compare 
with pneumatic regulator systems ?—T. J. B., Duluth, Minn. 

- The maintenance of heat control in the rooms of 
hotels is a problem to which much thought has been 
given by heating and ventilating engineers during the 
past ten years. The solution is not easy for the rea- 
son that there must be nearly as many heat-control 
units as there are guest rooms in the hotel. None of 
the old methods of diaphragm control acting on the 
draft of the heating apparatus in the basement of the 
hotel can be applied and of late most of the efforts 


No. 413.—Circult for a Room-Heat Regulator. 


have been in the direction of unitary control of each 
radiator through electrical means. 

One of the systems now‘used is shown diagram- 
matically in the accompanying sketch, wherein is shown 
the circuit arrangement whereby the house electrical 
circuit 1s used to actuate the inlet valve of each radia- 
tor. The thermostat may be of any contact-making 
type by means of which current is fed to a motor 
mounted on the valve stem of the radiator, this motor 
operating to turn the valve in either direction and thus 
admitting more or less steam or hot water to the 
radiator. 


ELECTRICAL REVIEW 


In the sketch, 2 represents the motor con- 
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nected to the house circuit through the thermostat 1 
by lead wires 3 and 4. 

The thermostat in common use in this type of con- 
trol consists of a piece of expansible metal which 1s 
very sensitive to even small temperature changes. By 
expansion and contraction this lever of metal causes 
contact to be made and current to thereafter flow 
through the motor in the desired direction. 

As stated above, the motor is mounted directly on 
the valve spindle of the radiator and opens or shuts 
the valve when actuated by current passing through 
the thermostat and wires from the house circuit. The 
field of the motor may consist of a permanent magnet 
or may be wound for excitation from the same cur- 
rent source as that from which the armature is fed. 
These motors are now made quite small and incon- 
spicuous; in fact, take up no more room in any direc- 
tion than the handwheel which is commonly used to 
turn the valve. 

In order to regulate the temperature of the room, 
the guest, if he desires, can reset the indicating hand 
of the thermostat, and that temperature will thereafter 
prevail by reason of the delicate control exercised by 
the thermostat over the valve motor. However, it is 
now almost universal practice to maintain a tempera- 
ture of 70 degrees in interior rooms, and therefore 
the indicating hand usually stands at that figure. 

Much can be said pro and con regarding the rela- 
tive merits of the electrically controlled system as com- 
pared to those in which a pressure diaphragm is used. 
Certainly it would result in a most unwieldy system 
to attempt to control the heat in individual hotel rooms 
through the latter medium. The pressure system 
makes use of a complete svsem of piping and dia- 
phragm thermostats in each room, in all of which an 
air pressure higher than normal is maintained. It is 
obvious that a svstem which does away with all this 
intricate piping, diaphragms, etc., is highly desirable. 
However, it may be found that the first cost of the 
electrically operated system is somewhat higher and 
this mav be a determining factor—A. A. B., Pitts- 
burgh, Pa. 


No. 4$18.—SMaALiL Low-VoL_TAGE TRANSFORMER.—In making 
up a small 200-watt transformer to be used on a 110-volt, 60- 
cycle, single-phase circuit, what size and shape of laminated 
core should be used, also what size and number of turns of 
wire is required for the primary and ee windings to 
get 4 volts at the secondary terminals?—O. A. G., Minne- 
apolis, Minn. 

The frequency is 60 cycles per second, primary 
voltage 110 volts, secondary voltage 4 volts and sec- 
ondary current 50 amperes. 

Let f = frequency, 

N = number of turns on the primary, 
$ == total flux linked with the ‘primary turns, 
E = the voltage of supply: 
then V =E X 108/ ( V2* rXf) 
= 110 K 108/ (1.415 X 3.1416 X 60) 
= 41,100,000. 

This is the product of the total flux and the num- 
ber of turns. The number of turns N may be varied 
within wide limits, but change in N changes the value 
of the exciting current at no load. Increasing the 
number of turns decreases the exciting current and 
decreases the total flux, and vice-versa. 

Let N = 411 turns, 

then $ == 41,100,000/4IT 
= 100,000 lines of force. 

For the transformer to operate satisfactorily on 
60-cycle current the magnetic density should not ex- 
ceed 12,000 lines of force per square inch, thus the 
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cross-section of core required = 100,000/12,000 = 815 
square inches. Jf a square core is used it should be 
built up from thin laminations 3 inches wide and to a 
total cross-section of 9 square inches. 

For purposes of ventilation it is better to keep the 
number of lavers at a minimum without making the 
magnetic path too long. Let the number of layers 
== 12, and let the copper losses in the primary equal 
those in the secondary and let the combined losses 
= 4 percent. The iron loss = 4 per cent. Therefore 
the primary current at full load (200/110) X (100/92) 
= 2 amperes nearly. The watts lost in the pri- 
mary = 4.35, the volts drop in the primary = 4,35/2 = 
2.17 volts, and resistance of the primary coil is 
2.17/2 = 1.085 ohm. By the same method the resist- 
ance of the secondary coil is found to be 0.0017 ohm. 

The mean length of one turn is 24 inches and the 
total length of wire required for the primary coil = 
411 “2 = 822 feet. Referring to wire tables, a length 
of 822 feet having a resistance of 1.085 ohm is Ño. 


11 B. & S. gauge. 
Let N. = secondary turns, 
Np = primary turns, 
lp = voltage at primary, 
I” = voltage drop in primary, 


|’, = voltage at secondary ; 
then VaN o = FN Ta — Fp) 
or N, =N YE. Fp) 
== git X 4/( 110 — 2.17) = = 15.2. 
To compensate for drop in the secondary N, should 
equal 16 turns. 

The mean length of one turn on the primary is the 
same as that on the secondary, and the length of wire 
required for the secondary = 16 X 2 = 32 feet. Re- 
ferring to the wire tables, a length of 32 feet having a 
resistance of 0.0017 ohm is No. 1 RB. & S. gauge copper 
wire. 

Make two cores 3 by 3 mhe square and 4 inches 
long. On one wind the primary coil and on the other 
wind the secondary coil. Make two laminated pieces 
of the same cross-section but 1r inches long. These 
pieces are used to connect the two cores together at 
the ends, thus forming a closed magnetic circuit. The 
whole must be placed in a frame so that pressure may 
be brought to bear upon the joints to insure good con- 
tact and low reluctance. 

The foregoing method of calculation should enable 
the builder to vary the design to suit his own personal 
tastes.—J. H. McI., Sharon, Pa. 


No. 419.—UNDERCUTTINS COMMUTATOR Mica.—Admitting 
the advantages of undercut or slotted commutators, what 
factors determine whether or not a machine should have a 
slotted commutator ?—S. T. N., Leadville, Colo. 


Answer A.—The factors which determine whether 
or not the commutator of a motor or generator should 
be slotted are: (1) economy, (2) efficiency, (3) heat- 
ing, (4) general commutating conditions of the ma- 


chine. These four principal factors are explained as 
follows: 
(1) <A slotted commutator permits the use of low- 


friction, non-abrasive brushes, with the result that the 
life of commutator and brushes increases consider- 
ably, especially where the machines in question have 
to be in service 24 hours a dav. seven days a week. 

(2) By the use of low-friction brushes, the fric- 
tion loss at the commutator is greatly reduced. This 
increases the efficiency of the machine and mav in 
large installations result in saving hundreds of dollars 
per year. 

(3) Where heating at the commutator must be a 
minimum to meet strict specifications the use of low- 
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friction brushes with a slotted commutator mav be the 
only means for obtaining that condition. 

(4) It is often required that a fairly high carry- 
ing capacity, carbon-graphite brush be used. These 
brushes are usually soft and nonabrasive and it would 
in many cases be impossible to use such brushes on 
unslotted commutators with any satisfaction. 

The above brief remarks do not completely cover 
the subject in question. For further details the reader 
is referred to a series of 14 articles bv E. H. Martin- 
dale on brushes and commutation which appeared in 
the E:ectricat Review last vear. beginning in the 
issue Of March 24, 1917: the article in the issue of 
May 19, 1917, was especially devoted to the subject 
of slotting —II. H. M.. Ampere, N. J. 


Inser B.—-The slotting or undercutting of com- 
mutators was first practiced and is still most exten- 
sively used in the case of railway motors and, there- 
fore. the first factor as to whether or not it is desirable 
to slot a commutator is that the machine on which this 
commutator is placed should be in a service analogous 
to that of railway service. 

Whenever the conditions under which a machine 
operates are such that frequent inspection, the use of 
high-grade carbon brushes, and fairly high peripheral 
speed obtain, then the commutator on such a machine 
should be undercut. 

Referring to the first-mentioned prerequisite, it is 
well known that cOmmutators in which the mica has 
heen undercut should have frequent inspection. This 
is especially true if the conditions surrounding the ma- 
chine are such that any large quantity of dust or dirt 
may find its wav into the slots. Care should be taken 
that oil cannot drip onto the commutators, as this,’ in 
connection with dust ahove mentioned, would soon 
tend to fill the slots with a conducting composition 
which would cause short-circuits between the bars, 
and verv soon give rise to severe flashovers. Again, 
careful inspection should be made to prevent the sharp 
edges of the mica which has heen left in the slots from 
making its wav up the side of slot and thereafter caus- 
ing excessive wear on the brushes. Since the com- 
monly accepted method of slotting contemplates the 
use of a triangular tool, it will be seen that while the 
mica is cut away in the center between the bars. there 
is left in proximity to each bar a sharp edge of mica, 


“which edge will be the first portion to appear wher 


the copper bar shall have worn down to that level. 
This sharp edge of mica will cause especially severe 
wear when it is remembered that one of the impor- 
tant reasons for slotting a commutator is that a brush 
with less abrasive qualities may be used. Therefore, 
the brush will not be adapted to cut the mica, but will, 
on the other hand. be worn away rapidly by the mica. 

Above all, it should be remembefed that only the 
verv highest grade carbon brushes can be used when a 
commutator has been slotted. This follows for the 
reason that the lower grade brushes in wearing give 
rise to a carbon dust which very soon gathers in the 
slots and forms with anv oil drippings a conducting 
mass, soon causing flashovers. It 1s also necessarv to 
use brushes which have no abrasive qualities. since 
there is no longer anv necessitv for cutting the high 
mica, and an abrasive brush would soon wear the cop- 
per excessivelv, thus defeating the very purpose of 
undercutting the commutator. 

The third factor to be considered is whether or not 
the machine operates at a sufficiently hich peripheral 
sneed to throw off, through centrifugal forces. anv 
small amount of dust or carbon which unavoidably 


enters the slots.—A. A. B.. Pittsburgh, Pa. 
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Electrotherapeutic Machine — Socket for No. 14 Wire— 


The Industrolite Unit—Small-Motor Condulet Switches 


A MOTOR-OPERATED THERAPEUTIC 
MACHINE. 


The Sanitarium Equipment Company, of Battle 
Creek, Mich., has developed a motor-operated mag- 
neto which produces alternating current for medical 
purposes, including hydroelectric baths and automatic 
exercise. 


Automatic Exercising Electric Machine. 


The equipment consists of an insulated table on 
which are mounted the driving motor, the magneto 
which generates the sinusoidal current, the interrupter, 
the speed and current controls and the connection 
posts. 

A motor suitable for the particular current from 


P a m g gee ee ey o Me e m e aee 


Electric Sinusoidal Therapeutic Machine. 


the lamp socket is supplied. It is a fractional-horse- 
power . machine and made by the General Electric 
Company. This drives the magneto through a leather- 
insulated friction disk. Speed is regulated and con- 
trolled by a hand screw which moves the motor on 
sliding-base rails to change the relative position of the 


friction disk on the motor shaft to the friction wheel, 
on the generator or magneto shaft. 

The energy generated by the magneto is alter- 
nating current. It is made and broken by a silent- 
chain drive interrupter which always acts at the same 
point in the wave in order to make the current pain- 
less. By the addition of a rotary converter on the 
magneto the cycles of the sinusoidal current all flow 
in the same direction. 

= This current is thoroughly insulated from that 
supplied to the motor via the lamp socket and there is 
complete insulation to prevent the current supplied to 
the motor reaching the patient. 


SOCKET CAP WITH STRAIN-RELIEF 
BUSHING. 


The National Electrical Code (second paragraph 
of Rule No. 23d) reads as follows: 

“Ey special permission, in cases where wiring equal 
in size and insulation to No. 14 B. & S. gauge approved 
rubber-covered wire is carried direct into keyless 
sockets or receptacles, and where the location of sock- 
ets and receptacles is such as to render unlikely the 
attachment of flexible cords thereto, the circuits may 


“New Wrinkle” Socket Cap With Porcelain Strain-Relief 
Bushing. 


be so arranged that not more than 1320 watts (or 32 
sockets or receptacles) will be dependent upon the 
final cutout.” 

Especially in millwork, it is frequently helpful to 
take advantage of the opportunity afforded by this rule 
to place a larger number of lamps per circuit than the 
Code permits for general wiring. In order to provide 
a keyless socket for pendent drop lights wired with 
No. 14 portable cord, the Bryant Electric Company, 
Bridgeport, Conn., has added to its line of “New 
Wrinkle” socket caps one having a strain-relief porce- 
lain bushing with one-half-inch hole. The catalog 
designation of this socket cap is CB, and when used in 
connection with the Bryant company’s No. 13 New 
Wrinkle keyless socket body, provides a device that 
meets the conditions contemplated by the above rule, 
both as to inspection departments, the contractor and 
the customer. 
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THE INDUSTROLITE A NEW INDUSTRIAL 
LIGHTING UNIT. 


Industrial lighting has been revolutionized by the 
modern tungsten lamp. Prior to the advent of this 
lamp there was, when an executive was selecting light- 
ing equipment for his factory, a reasonable question 
as to the best type of light source to install. He might 
adopt incandescent lamps, arc lamps, or lighting 
devices of some other type. But now it is seldom that 
such a question arises. The tungsten lamp, particu- 
larly that of the gas-filled type, has within recent 
vears been developed to such a degree of perfection 
that it stands without a competitor in economy or util- 
ity for general factory illumination. ‘Therefore, the 
matter of selecting a light-giving source for factory 
lighting is now, because of the law of the survival of 
the fittest, a simple one. Ordinarily the tungsten lamp 
is the only light source which is considered. 

But the tungsten lamp is merely a light producer. 
If the light which is produced so efficiently by this 
lamp is not directed by properly disposed reflecting 
surfaces so that it will be useful where light is really 


Fig. 1.—The Industrolite Unit Assembled on a Lamp Socket. 
(The Purchaser Furnishes the Socket and the 
Incandescent Lamp.) 


required, the advantages of the tungsten lamp will be 
partially nullified. 

Experience has established certain requirements 
for industrial lighting units. First of all, such units 
should be efficient. Thev should utilize most effec- 
tively the light developed by the tungsten lamps used 
in combination with them. Again, they should dis- 
tribute the light over a wide area and, insofar as pos- 
sible, to a uniform intensity. These requirements are 
obviously necessary because the undesirability of alter- 
nate brilliantly illuminated and dark spots in a room 
is apparent. Also, such a lighting unit should protect 
the eyes of the workers from the blinding glare which 
results if the white-hot filament of the tungsten lamp 
is exposed to direct view. Statistics and research 
prove that the effects of glare may be both temporarily 
and, under certain conditions, permanently harmful. 
The first and operating cost of a successful industrial 
lighting unit should be low. It should be so designed 
that it can be readily installed by relatively inexpe- 
rienced men. It should also be simple and rugged. 
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REVIEW 


Fig. 2.—Showing How the Intense Light Rays, Which Wouid, 
If Not Deflected, Dazzle the Eyes of the Workers, Are 
Redirected and Diffused by the Protector Cone. 


A recently developed industrial lighting unit which 
satisfies all of the above outlined requirements to a 
marked degree is the Industrolite shown in Fig. 1, 
which is manufactured by the Luminous Unit Com- 
pany, St. Louis, Mo. The optical principles which 
have been utilized in this device are new and very 
interesting. Its components are of steel, hence it is 
unbreakable. There is nothing about its sturdy con- 
struction to become displaced or get out of order and 
it is practically indestructible. 

Each unit comprises, as shown in Fig. 1, two prin- 
cipal elements, both of which are formed from white- 
porcelain-enameled sheet steel. In Fig. 2 is indicated 
the relative arrangement of these two elements and 
also how light rays are redirected by them. The re- 
flector element is a pan-shaped stamping of relatively 
large diameter. The function of this reflector is to 
distribute over a wide area the light rays which im- 
pinge on it from the incandescent lamp. Thus there 
is provided the uniform, diffuse distribution of light 
shown in Fig. 3 which is so essential for successful 
industrial illumination. The second element is the 
protector, which is a cone frustum. It also is formed 


Fug. 3.—Curve of Characteristic Light Distribution of the 
Industrolite Unit. 
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Fig. 4.—Flioor in New Factory of John T. Milliken & Company, 
Lighted by industrolites. 


from sheet steel. This protector is suspended, as 
shown in the illustrations, by links which also support 
the reflector unit from the sustaining socket above. 
The principal function of the protector cone is to por- 
tect the eyes of the workers from the direct glare of 
the dazzling tungsten filament. However, it also has 
another and a very important purpose in that it re- 
directs, as shown in Fig. 2, certain of the light rays 
which it intercepts. These are thoroughly diffused 
and thrown to the area below the unit which is to be 
lighted. Thus all light rays above the 45-degree angle 
are intercepted by the cone. 

One feature of the Industrolite unit which is par- 
ticularly worthy of notice is that it has no reflecting 
surface or projection which will collect dust readily. 
The porcelain will not crack or chip as do paint 
enamels. An occasional wiping with a damp cloth 
will restore to the reflecting surfaces their original 
lustre and whiteness. Inasmuch as the bottom of the 
protector cone is open, there is no obstacle preventing 
dislodgement of any dirt particles which might tend 
to collect inside of the cone or on the incandescent 
lamp bulb. The fact that the bottom of this cone ts 
open also permits certain of the light ravs to be 
projected vertically downward so as to illuminate ob- 
jects directly under the unit. These unintercepted rays 
are obviously in such directions that they would not, 
ordinarily, enter the eyes of the workers and produce 
the undesirable, harmful glare. 

The fact that the installation cost of the Industro- 
lite unit is exceedingly low is an important factor in 
its favor. This unit fits, that is, it may be hung from 
any incandescent lamp socket. Hence, in applying 
the unit for the rehabilitation of existing lighting sys- 
tems, the only additional expense is that of the Indus- 
trolite units and the labor of installing them. How- 
ever, this labor cost is insignificant inasmuch as a boy, 
with a screw-driver as his only tool, can install one 
of the units in a few minutes. Because of its simple 
construction, the Industrolite can be sold at a price 
considerably lower than that of practically any other 
industrial lighting unit. 

The filaments of modern gas-filled incandescent 
lamps operate at very high temperatures. Because of 
this it is imperative that any reflector unit used with 
them be thoroughly ventilated. If adequate ventila- 
tion is not provided, the life of the lamp will be de- 
creased accordingly and the cost of lamp renewals 
will become excessive. Ventilation in the Industrolite 
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unit is exceptionally effective. In fact, an incan- 
descent lamp in an Industrolite unit remains almost as 
cool as if it were hanging free in the open air. As 
shown in Fig. 2, the protector cone in reality provides 
a sort of chimney which causes the cooling air currents 
as they rise around the lamp bulb to cool it. Further- 
more, there is an open air space between the reflector 
metal and the neck of the lamp where the neck passes 
through the reflector. 

One installation which exemplifies the economy 
and practicability of Industrolite is that (shown in 
Fig. 4) in the new factory of the John T. Milliken 
Company, manufacturing chemist. The room shown 
in the illustration has a ceiling height of 18 feet and 
the units are installed on 12-foot centers, 12 feet from 
the floor. The floor area is 20,000 square feet, to 
light which ninety 1oo-watt Industrolite units are used. 
This gives a specific power expenditure of 0.28 watt 
per square foot. 


NEW CROUSE-HINDS SMALL-MOTOR 
SWITCHES. 


In the accompanying illustrations are shown two 
switch Condulets of the ZY series—the latest addi- 
tions to the line of conduit fittings manufactured by 
the Crouse-Hinds Company, of Syracuse, N. Y. One 
of the country’s leading mill engineers described these 
Condulets as the “last word in small motor switches.” 
Whether his verdict is true or not, the fittings cer- 
tainly have very much to commend them in design 
and material as well as in workmanship. 

As safety-first fittings, ZY Condulets seemingly 
leave little to be desired. It is claimed for them that 
they protect the switch operator and the person re- 
newing fuses from shock; they cannot be operated 
by accident; they withstand the roughest usage; water ` 
will not drain into them, and it is impossible for lint 
or other inflammable particles to lodge upon the cur- 
rent-carrying parts, and thus create a fire hazard. 

Both the body of the Condulet and its cover are 
cast iron. Inside is a combined 20-ampere snap switch 
and fuse block. The switch is externally operated, 
and its handle interlocks with the latch of the door 
in such a way that the latter cannot be opened when 
the switch is in the “on” position. As a result of this 
arrangement, the circuit is dead when the door is 
open, and fuses can be replaced without danger of 
shock or short-circuit. 

As the machine operator or any other person not 
skilled in electricity can change fuses with perfect 
safety in ZY Condulets, their use prevents all the loss 
in productive time which is unavoidable where an 
electrician must be sent for to replace fuses. 

The manufacturers list ZY Condulets in one and 
two-gange forms and in sizes and arrangements of 
threaded conduit hubs to meet various conduit wiring 
arrangements. 


One and Two-Gang ZY Condulet Motor Switches. 
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Westinghouse Electric Sales Agency for Frankel Connectors 
— Trio Manufacturing Changes Name — Catalogs Distributed 


The Babock & Wilcox Company, manufacturer of 
water tube steam boilers, with main ofħces at New York, 
has removed its Boston office, which was tormerly 
located at 35 Federal street, to 49 Federal street. 


Trio Manufacturing Company, Rock Island, Iil., has 
changed its name to the Marron Manufacturing Company, 
of which J. T. Marron, a well known electrical contractor, 
is president. The company will continue to manufacture 
the Trio line of knife switches, but is preparing to enlarge 
its activities by manufacturing a new type of farm lighting 
electric plant. This has been developed for some time and 
is believed to be of such construction as will meet a very 
wide demand. 


Krantz Manufacturing Company, Inc., Brooklyn, N. 
Y.. has just issued a special publication No. 1585-A, which 


describes and illustrates in some detail its safety auto-lock. 


switches. These switches are designed for use on circuits 
wherever the ordinary knife switch may be applied. They 
are especially designed for safety and render it absolutely 
impossible to touch the live parts regardless of the posi- 
tion of the switch or of the door. The switches are par- 
ticularly adapted for use in steel mills, factories, mines and 
other similar locations where men are employed who have 
no practical knowledge of electricity. 


Schweitzer & Conrad, Inc., Chicago, manufacturers of 
protective devices, have appointed R. L. Lunt as district 
representative for the northern peninsula of Michigan, the 
states of Minnesota, North Dakota, South Dakota, the 
eastern portion of Nebraska, the western portion of Iowa, 
and the northwestern part of Wisconsin, with offices lo- 
cated at Minneapolis and Omaha. The company also an- 
nounces the appointment of Charles Farnham as district 
representative for the southern portion of California, with 
offices in the I. W. Hellman building, Los Angeles. Both 
Mr. Lunt and Mr. Farnham will handle the entire line of 
S. & C. high voltage protective and switching devices. 


Cutler-Hammer Manufacturing Company, Milwaukee, 
Wis., has as a measure to insure service and every possible 
assistance to the various departments of the U. S. Govern- 
ment in Washington, D. C., arranged to permanently locate 
H. W. Knowles of its New York office in the Capitol for 
the duration of the war. Mr. Knowles entered the service 
of the Cutler-Hammer Manufacturing Company shortly 
after graduating from Cornell University in 1912. He has 
spent nearly hve years in the shop, engineering depart- 
ment and sales department of the Milwaukee office, and 
since May of last year has been’connected with the New 
York district office of the company located in the Hudson 
Terminal building. The company will establish the head- 
quarters of its Washington branch at The Bradford. 


Trumbull Electric Manufacturing Company, Plainville, 
Conn., has issued a 6-page booklet, describing its “Circle 
T” battery switches with porcelain, fiber or slate bases for 
front or back connections and comprise the most complete 
and varied line on the market. The switches are made 
with a return bend, double U clips, which are self-adjust- 
ing and so designed that the resilient force of the copper 
of which they are made, will hold the blades closely at all 
points. Hinge screws are spun over so no nuts can loosen 
or fall off and recesses tn the base on the porcelain line 
prevent turning. The switches contain holes in the base 
for back connections and will carry 30 amperes though 
rated 15 aniperes. The back connected switches are de- 
signed for small gas engine operated switch boards, also 
for burglar, fire alarm, police or signal boards. All parts 
are made of copper with heavy insulation on the handle 
and so constructed that the blade can not fall ont of the 
hinge even though the screws were removed. They may 
be fastened on a metal support without danger of short 
circuit. The booklet contains complete data as to the 
styles offered, prices, etc., and is profusely illustrated with 
cuts of the Circle T line of battery switches. 


National Electrical Utilities Company, Danbury, Conn., 
has been awarded a contract for 300 electric ovens that 
will be used on Government vessels of various types. 
Quick delivery is specitied. 


Pass & Seymour, Inc., Solvay, N. Y., are sending out 
three looseleaf perforated pages to fit their catalog No. 
24, on P&S medium base brass covered, porcelain and 
sign receptacles, and P&S pull chain brass splicing link. 
These products are described, priced and illustrated on 
these pages, which are numbered 24-A, 46-A and 58-A. 


W. C. Shinn Manufacturing Company, Chicago, Ill., is 
sending out a circular descriptive of Shinn-Flat concealed 
conductors. This system of interior protection is one of 
the latest developments in the lightning conductor indus- 
try and insures protection from lightning by interior 
cables. The circular describes, by means of a diagram, 
how the Shinn-Flat concealed system is applied to a new 
house and how all metal work is connected with the 
lightning conductors. i 


Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa., has recently secured the exclusive 
sales agency in the United States for Frankel solderless 
connectors, widely used for joining elcctrical wires and 
cables. Manufacturing facilities have been increased by 
the Frankel Connector Company, in order to care for the 
new business to be secured through the Westinghouse 
sales organization, which will also act as a distributor of 
Frankel testing clips. The Westinghouse company has 
removed it office at Phoenix, Ariz.. to Tucson, Ariz., and 
its representatives, Messrs. J. H. Knost and W. G. Will- 
son, will establish their headquarters in the Immigration 
building of that city. 


George Cutter Company, South Bend.. Ind., is dis- 
tributing Bulletin 3337, Schedule H, descriptive of Sol-lux 
industrial iighting reflectors and fixtures and supersedes 
all previous lists. The value of a well designed system of 
industrial illumination will demonstrate its success by in- 
creasing production, reducing operating expenses, and by 
maintaining or improving the quality of the manufactured 
products, which result in increased dividends. The cost of 
installing a good lighting system is low in comparison to 
the returns and the large number of advantages which 
may be secured by the installation of the Cutter Sol-lux 
industrial lighting equipment, which is designed for the 
prime object of enabling manufacturers to obtain the most 
productive service from adequate lighting facilities. The 
booklet describes in detail the Cutter holder-sockets, which 
are combination holders for standard-heel reflectors and 
sockets for Mazda lamps, an important factor in obtaining 
efficient illumination for industrial plants. The sockets 
are so constructed that they may be easily installed and 
make possible the greatest flexibility of light distribution. 
They are simple in construction and can be applied to any 
type of installation hecause there are four methods of at- 
tachment, without the usual limitation of attachment to 
-inch conduit stems. The holder-sockcts insulate the re- 
flector body from the conduit and their design and con- 
struction conform with the rules of the National Board of 
Underwriters. The booklet contains detailed information 
as to the types of light distribution, consisting of dome or 
distributing, bowl or extensive. focusing and angle type re- 
flectors with standard heels or snap ring holders for brass- 
shell sockets; their particular functions: finish, prices, etc. 
Various stvles of Sol-lux pendant and bracket fixtures for 
Mazda “C” lamps and the Sol-lux line of sign lights are 
illustrated and described. Looscleaf matter dealing with 
the Universal and Standard flood-lighting projectors and 
their distinctive features is also being distributed by the 
Cutter company. The leaflet contains valuable engineer- 
ing data and gives a partial list of flood-lighting applica- 
tions. 
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Latest Approved Fittings 


Attachment Plug, Fuseless.—Otto 
Kessler, 311 Main Avenue, Passaic, 
N. J. 

“O. K. Swivel,” 660 watts, 250 volts. 

Listed January 8, 1918. 


Cleaning Machine — Shoe-Cleaning 
Machine.— United States Utility Com- 
pany, 303 Equitable Building, Boston, 
Mass. 

Motor-driven buffer, actuated by 
coin-operated switch, supplied with 
direct-current or alternating-current 
motor. Direct-current rating, maxi- 
mum amperes, 2.2; normal amperes, 
1.3; volts, 110; alternating-current 
rating, maximum amperes, 4.0; nor- 
mal amperes, 1.32; volts, 110; cy- 
cles. 00. 

Listed October 8, 1917. 


Electric 


Current Taps.—Trumbull 
Plainville, 


Manufacturing Company, 
Conn. 

“Circle T” multiple type, keyless, 
660 watts, 250 volts, catalog Nos. 794, 
796. 


Listed January 8, 1918. 


Cutout Bases, Plug-Fuse.—C. & P. 
Electric Works, 92 Hayden Street, 
Springhcld, Mass. 

Barrier cutouts designed to be 
made up into panels and having up- 
turned edges to form a barrier around 
wiring gutter. Furnished with sec- 
tional or solid busbars. 

“C. & P.” 0-30 amperes. 125 volts, 
2 and 3-wire main, double 2-wire plug- 
fuse branch cutout bases, catalog Nos. 
20, 22, 30, 32. 

For use only up to 18 circuits with 
sectional busbars and 40 circuits with 
solid busbars. 

Listed January 8, 1918. 


Fuses, Plug.— Kirkman Engineering 
Corporation, 173 Lafayette Street, 
New York. N. Y. 

“K. E.” 0-30 amperes, 125 volts. 

Listed December 14, 1917. 


Ground Clamps.—Connecticut Elec- 
tric Manufacturing Company, Bridge- 
port, Conn. 

E. M. Co.,” for use with 3-inch 
rigid conduit or less. Catalog Nos. 
891-93 inclusive. 

Listed January 23, 1918. 


Heaters—Electric Hot-Pad.—Hot- 
point Electric Heating Company, On- 
tario. Cal. 

“Hotpoint Safety Comfo” heating 
pad, consisting of a flat round rigid 
aluminum inclosure containing heat- 
ing element in series with a thermos- 
tat adjustable between certain limits 
from outside, and automatic inclosed 
fusible cutout which operates in event 
of possible overheating. 100-125 volts, 
40 watts, catalog No. 50142. 

Listed December 14, 1917. 


Minia- 
117 


Motion-Picture Machines, 
se-er —The DeVry Corporation, 
North Wells Street, Chicago, Ill. 

Portable motion-picture machines 
of miniature type consisting of asbes- 


The electrical fittings listed and 
described in this department have 
becn approved by the Under- 
writers’ Laboratories, Incorporat- 


ed, ajter examination and tests 
conducted under standards of the 
National Electrical Code as rec- 
ommended by the National Fire 
Protection Association. 


tos-lined wood case inclosing projec- 
tor mechanism, film, incandescent 
lamp and driving apparatus: Made in 
three types. 

Motor-operated, 200-w att, gas-filled 
lamp; automatic cutout for tlm break- 
age, alarm-clock cutout, 3 amperes, 
110 volts, Type A-1. 

Motor-opcerated, 200-watt. gas-filled 
lamp: automatic cutout for film break- 
age, 3 amperes, 110 volts. Type E-1. 

Motor-opcerated, 250-watt. gas-filled 
lamp: 3 amperes, 110 volts, Type 
C-3 U. 

Listed January 25, 1918. 


Panelboards. — The Turner Com. 
pany, 272 Natoma Street, San Fran- 
cisco, Cal. 

Consists of an assembly of busbars, 
with or without standard cutout parts, 
or with or without standard switches 
mounted on insulating bases. De- 
signed tor use on low-potential cir- 
cuits. 

Listed January 30, 1918. 


Receptacles, Medium-Base.—Union 
Electric Company, Trenton, N. J. 

“U. E. Co.” porcelain shell. 

Kevless, catalog No. 966. 

Listed January 25, 1918. 


Signs —Brumfield Electric Sign 
Company, 18 Seventh Street, San 
Francisco, Cal. 

Electrically illuminated display 
signs for general use. 

Listed December 29, 1917. 


Sockets, Medium-Base. — Benjamin 
Electric Manufacturing Company, 120- 
128 South Sangamon Street, Chicago, 
Illinois. 


“Benjamin” weatherproof, metal 
shell. 
Pull, 660 watts, 250 volts, catalog 


Nos. 4207-08, 4225-26, 4236-37; also 
types with lamp grip. 


Listed January 23, 1918. 


Sockets, Medium-Base. — Pass & 
Seymour, Inc., Solvay, N. Y. 

“P. & S.” metal shell. 

Keyless, candle socket, when in- 
a with fiber casing, catalog No. 


Listed January 14, 1918, 


Switches, Inclosed. — Cutler-Ham. 
mer Manufacturing Company, Mil- 
waukee, Wis. 

“C-H” panel-type fused starting 


switches with low-voltage release, in- 
closed in metal cases and designed for 
manual operation without opening 


cases. When cascs are open, fuse 
terminals are “dead,” eliminating pos- 
sibility of shock to operator in re- 
placing or inspecting fuses. 5 horse- 
power or less, 550 volts or less, alter- 
nating current, Bulletin 9116. 

Listed December 26, 1917. 


Switches, Inclosed.—Trumbull Elec- 
tric Manufacturing Company, Plain- 
ville, Conn. 

“Circle T” two, three and four-pole 
knife switches and cutout bases fo: 
standard plug or cartridge inclosed 
fuses. Inclosed in metal cases ana 
designed for manual operation with- 
out opening cases. 30, 60, 100 and 200 
amperes, 250 and 500 volts, alternat- 
ing current, catalog Nos. 13650-09 in- 
clusive. 


Listed November 26, 1917. 


Switches, Push Flush. — Duncan 
Electrical Company, Ltd., Montreal, 
Canada. 

“Duncan” 
200. 

Three-way, catalog No. 203. 

Listed January 3, 1918, 


single-pole, catalog No. 


Switches, Surface—The Arrow 
Electric Company, Hartford, Conn. 

Ceiling switches. Adaptations of 
“Arrow E,” pull-socket mechanisms. 

“Arrow E” single-pole, 1 ampere, 
250 volts, 3 amperes, 125 volts, catalog 
Nos. FK-220, FK-223, FK-259, FL-220, 
F L-223, FL-259, FO-219 to FO-236 in- 
clusive, FO-259, FP-219 to FP-236 in- 
clusive, FP-259, K-20, K-23. K-59, 
L-20, L-23, L-59, O-19 to O-36 inclu- 
sive, O-59, P-19 to P-36 inclusive, 
P-59. 

Link-fuse bases, for use only in 
large mills in accordance with Rule 
23d, National Electrical Code, 2 am- 
peres, 125 volts, catalog Nos. FO-238, 
F P-238, O-38, P-38. 

Also above types with extension at- 
tachment. 

Listed November 30, 1917. 


Temperature - Regulating Appli- 
ances.— Western Electric Company, 
195 Broadway, New York, N. Y. 

“Western Electric Heat Regulator 
No. 200.” A motor thermostatically 
controlled and designed, through a 
gear train and crank shaft, to regu- 
late dampers of furnaces on air, steam 
and hot-water and natural-gas sys- 
tems so as to maintain a predeter- 
mined temperature at thermostat. 50 
watts, 110-125 volts. 

Listed January 16, 1918. 


Wires, Slow-Burning.— General 
Electric Company, Schenectady, N. Y 

“Fenix” fixture wire, consisting of 
stranded conductors with felted asbes- 
tos insulation. The wire is furnished 
in twisted pair or twine, with over-all 
braid of silk or glazed cotton. For 
use in fixtures within buildings, in- 
cluding fixtures for gas-filled incan- 
descent lamps. Nos. 14, 16 and 18 
B. & S. gauge. 

Listed November 2, 1917. 


396 


~ 


Vol. 


--No. 9. 


Men in Service 


Major Peter Junkersfeld Promoted—R. G. Brown Y.M.C. 
A. Secretary in France—W.A.Weickelt Joins Radio Corps 


E. T. Row Lanp, of the Continental 
Gas & Electric Company, Omaha, Neb., 
is now with Company A, 37th Engineers, 
stationed at Fort Myer, Va. 

Georce L. Hences has resigned his 
position with the Kelman Electric & 
Manufacturing Company, Los Angeles, 
Cal., to report for active duty as first 
lieutenant in the Officers’ Reserve 
Corps, Ordnance Department. 


Civic ENGINEERS’ SOCIETY oF ST. PAUL 
at its recent annual banquet was 
presented with a service flag, which 
contained 26 stars, representing that 
number of men who have gone out into 
the service of their country. 


W. A. WEICKELT, of the Chicago 
office of the Cutler-Hammer Manu- 
facturing Company, Milwaukee, Wis., 
has been accepted by the United States 
Navy as an electrician in the Radio De- 
partment. 


Joe Mapen, of the electric distribu- 
tion department of the Pacific Gas & 
Electric Company, who has been chief 
electrician on the battleship “Oregon,” 
was recently transferred to the “New 
Mexico,” and will serve as chief elec- 
trician on this vessel. 


R. G. Brown, of Lawrence Park, 
Brownsville, N. Y., formerly a telephone 
engineer, has become one of the secre- 
taries of the American Young Men’s 
Christian Association, and has taken 
up his work among the soldiers in 
France. Mr, Brown installed the first 
telephone in France, and was decorated 
by the French government for his serv- 
ice. Before his retirement he was well 
known in electrical circles. 


COMMONWEALTH Epison COMPANY in 
its annual report just made public, 
states that during 1917, 633 employees 
of the company entered the service of 
the United States government. This 
number consists of about 13.5 per cent 
of the total number in the employ of 
the company, and the directors say that 
the company may be proud of having 
so large a proportion of its male em- 
ployees in war service. 


ROLL OF HONOR. 


The electrical industry, perhaps 
to a greater extent than any other 
industry, has answered the call 
of the Nation for Men. As this 
is a war of engineers, naturally 
the technically trained men in the 
electrical industry have been in 
great demand and they have re- 
sponded with splendid patriotism. 
Many of the large utility and 
industrial corporations have as- 
signed men for Government serv- 
ice aside from those who have 
voluntarily entered or been called 
for service. 

Tue ELectricAL Review will 
welcome news concerning men 
who have entered the service or 
who are engaged in any patriotic 
duties. 


NARRAGANSETT ELECTRIC LIGHTING 
CompPaANy, Providence, R. I. in its an- 
nual report states that at the close of 
the year 48 members of the organiza- 
tion were enlisted in various branches 
of Government’ service. 


Emmett N. BRITTON, youngest son of 
John A. Britton, vice-president and 
general manager of the Pacific Gas & 
Electric Company, was recently pro- 
moted from second lieutenant to first 
lieutenant in the 363rd Infantry at 
Camp Lewis. 


PaciFIC TELEPHONE & TELEGRAPH 
CoMPANY has adopted a standard uni- 
form service flag to be displayed at the 
business offices of the company in its 
various exchanges. This flag is the 
regulation service flag and contains a 
single star in the center of a white field, 
with the figures “550” indicating the 
total number of enlistments in the Pa- 
cific System to date. Exchanges of over 
1,000 stations have been furnished with 
wool bunting flags of different dimen- 
sions. 


J. A. Royster, electrical inspector for 
Martinez, Cal., for the last three years, 
is stationed at Camp Lewis, Wash., as 
master signal electrician of the 332nd 
Field Signal Battalion. 


Ropert NOWLAND, of the San Diego 
Consolidated Gas & Electric Company, 
San Diego, Cal., recently resigned to 
join the U. S. Aviation Corps and is 
now in training at Foggia, Italy. 


CUTLER - HAMMER MANUFACTURING 
Company, Milwaukee, Wis., devotes the 
February 21 issue of the C-H Messenger 
to its soldiers and sailors in service 
and on the front cover page of this 
number lists the names of 128 em- 
ployees of the Milwaukee office who 
have been called to the colors. The 
district office roll of honor of the 
Cutler-Hammer company includes the 
names of 21 men in various branches of 
Government service. 


L. O. Stoker, formerly appraisal en- 
gineer for the Lincoln Water & Light 
Company, Lincoln, I1, will represent 
the Austin Company in France and wil! 
have supervision over the erection of 
eight buildings, each 100x300 feet, which 
will be erected 20 miles back of the 
firing lines for the housing of narrow 
gage locomotives and rolling stock. The 
plans for the buildings, which have been 
designed by Mr. Stoker, will cost $500,- 
000 and will be ready October 1, 1918. 


May. PETER JUNKERSFELD, assistant to 
the vice-president of the Commonwealth 
Edison Company, Chicago, and under 
whose supervision electrical construc- 
tion work at the various army canton- 
ments was performed, has been pro- 
moted to the rank of lieutenant-colonel. 
Colonel Junkersfeld was graduated from 
the University of Illinois in 1895, short- 
ly after which he joined the operating 
staff of the old Chicago Edison Com- 
pany. In 1906 he was advanced to the 
position of electrical engineer for the 
company and in 1909 was appointed to 
the office of assistant to the vice-presi- 
dent, which he held up to the time of 
his enlistment in Government service. 
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Personal 


Loyall A. Osborne Member of Industrial Peace Committee 
—William H. Hall Joins Pass & Seymour—Other Changes 


TILLMAN JOHNSON, for many years 
an inspector for the Owensboro City 
Railway Company, Owensboro, Ky., has 
succeeded G. R. Millican as superin- 
tendent, who resigned to become gen- 
eral superintendent of the Evansville 
Railway Company. 


A. T. Tpwkssury, who was formerly 
appliance store manager of the Edison 
Electric Illuminating Company, Boston, 
and more recently new business man- 
ager of the Marlboro Gas & Electric 
Company, Marlboro, Mass., has become 
local manager of the Norwood plant. 


Harocp W. Epen, of the Brokaw- 
Eden Manufacturing Company, Alton, 
Ill, has been appointed president of 
the American Washing Machine Asso- 
ciation. Mr. Eden will have an opportu- 
nity to demonstrate his excellent ability 
as an efficient executive in this impor- 
tant work. 


W. H. TuHompson, for many years 
prominent in the heavy electric traction 
work of the Westinghouse Electric & 
Manufacturing Company, has resigned 
to accept the position of works man- 
ager of the Fairmont Mining Machinery 
Company of Fairmont, W. Va., makers 
of coal mining equipment. 


A. F. CHAMBERLAIN, manager of the 
New York branch of the Robbins & 
Myers Company, who has been secre- 
tary of the fan motor section of the 
Associated Manufacturers of Electrical 
Supplies, was honored by being elected 
chairman of the section at a recent 
meeting held at Niagara Falls, Canada, 
to All the unexpired term, caused bv 
the resignation of J. H. Barker. 


GreorcE W. Scumipr has been ap- 
pointed chief engineer at the Gorge 
power house of the Northern Ohio 
Traction & Light, Company, Akron, 
Ohio, to succeed j. E. Diarman, re- 
signed. For the last five years Mr. 
Schmidt has been connected with the 
Dubuque Electric Company, Dubuque, 
Towa, in the same capacity and prior to 
that time was with the Terre Haute, 


Indianapolis & Eastern Railway Com- 


pany. 

Rogert C. LAMPHIER, secretary and 
general manager of the Sangamo Elec- 
tric Company, Springfield, Ill.. has been 
elected president of the Springfield 
Commercial Association to succeed 
John M. McCreary, manager of the St. 
Nicholas Hotel. Mr. Lamphier has been 
active in the Red Cross work of Spring- 
held and has taken a prominent place 
in civic affairs. Commenting on his 
election to the presidency of the 
Springfield Commercial Association, the 
Minois State Journal of that city says: 
“The new president is a man thorough- 
ly fitted for the place. He was sug- 
gested by members of the board some 
time ago after it had become known 
that Mr. McCreary would refuse an- 
other term because of his duties as a 
member of the city exemption board.” 


P., J. FARRELL, Newport, Vt., solicitor 
of the bureau of valuation of the Inter- 
state Commerce Commission, was re- 
cently appointed chief counsel of the 
Commission, succeeding Joseph W. 
Falk, resigned. 


H. C. Tinker, who for a number of 
years has been connected with the Con- 
sumers’ Power Company, operating a 
number of large properties in Michigan, 
has been appointed line superintendent 
of the Northern Ohio Traction & Light 
Company, Akron, Ohio, succeeding W. 
E. Salber, resigned. 


Loyatr A. OSBORNE, of New York, 
N. Y., vice-president of the Westing- 
house Electric & Manufacturing Com- 
pany and chairman of the executive 
committee of the National Conference 
Board, has been appointed a member of 


L. A. Osborne. 


a committee on industrial peace during 
the war by the Secretary of Labor. 
This committee, which consists of five 
representatives of employers, five labor 
leaders and two public men, will pro- 
vide a definite labor program in order 
that there may be industrial peace dur- 
ing the war, thereby preventing inter- 
ruption of industrial production, which 
is vital to the prosecution of the war. 


W. G. AUSTIN, auditor of the East- 
ern Pennsylvania Railways Company, 
Pottsville, Pa. has been elected as- 
sistant secretary and assistant treasurer 
of that company. In 1917 Mr. Austin 
was transferred from the staff of 
traveling auditors of the J. G. White 
Management Corporation, New York, 
N. Y., to the accounting department of 
the Eastern Pennsylvania Railways 
Company, which is being operated by 
the J. G. White Management Corpora- 
tion. For a number of years Mr. Austin 
was treasurer and auditor of the 
Otsego & Herkimer Railroad Company 
(now Southern New York Power & 
Railway Corporation), Cooperstown, N. 


ANDREW TELFER, Syracuse, N. Y., has 
been elected a director of the Dyneto 
Electric Corporation, succeeding George 
Timmins, resigned. 


G. RAYMOND MILLER has been ap- 
pointed general superintendent of the 
Evansville Railway Company, Evans- 
ville, Ind., succeeding W. A. Carson, 


R. T. SuLtivan was recently elected 
a director of the Republic Railway & 
Light Company, New Castle, Pa. at 
its annual meeting and all retiring di- 
rectors were re-elected. 


A. P. Harris has become local man- 
ager for the Kentucky Utilities Com- 
pany, Elizabethtown, Ky., succeeding T. 
J. Spragle, who was in charge at Eliza- 
bethtown for several months. 


H. S. Newron has resigned as gen- 
eral manager of the Ohio Valley Elec- 
tric Railway, Huntington, W. Va., to 
become manager of railways for the 
Monongahela Valley Traction Company, 
Fairmont, W. Va., effective February 13. 


HERBERT E. Howes, formerly assistant 
engineer of the St. Anthony Falls 
Water Power Company, Minneapolis, 
Minn., has become assistant hydraulic 
engineer at the Massena, N. Y., plant 
of the St. Lawrence River Power Com- 
pany. 

WiLuiam H. HALL has been appointed 
district sales manager of Pass & Sey- 
mour, Inc., with headquarters in Chi- 
cago. He succeeds Victor H. Despard 
who resigned on February 1 to enter 
business for himself. Mr. Hall has had 
wide experience in electrical sales work, 
having been connected for the past 11 
years with the Westinghouse Electric & 
Manufacturing Company. He served 
one year in the apprenticeship course 
of that company at the East Pittsburgh 
works and the remainder of the time 
was spent in the Westinghouse sales 
office at Syracuse, N. Y. 


Joun C. Stone, who was formerly 
connected with the Northern Electric 
Railway as assistant traffic manager, 
has become traffic manager of the 
Central California Traction Company, 
succeeding Major L. Siern. Mr. 
Stone will assume his new duties March 
], and will establish his headquarters at 
Stockton, although he will spend con- 
siderable time in Sacramento. His en- 
tire life has been spent in railroading 
and in the past he has served the 
Southern Pacific Company in its gen- 
eral offices in various capacities, He 
was at one time traveling freight agent 
of the company at Stockton and was 
later promoted to the position of dis- 
trict freight and passenger agent at 
Sacramento. In 1912 Mr. Stone became 
general freight and passenger agent for 
the Hilo Railroad Company, Hilo. 
Hawaii, and two years later returned 
to California, entering the traffic de- 
partment of the Northern Electric 
Company. 
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W. W. Briccs has resigned as gen- 
eral agent ot the Great Western Power 
Company to become an executive of the 
Westinghouse Lamp Company. 


J. J. O'Leary, president of the Buf- 
falo Electric Contracting Company, 
Buffalo, N. Y., was recently elected a 
trustee in the Builders’ Association, 
Buffalo. 


S. C. D. Jouns, for the past 30 years 
secretary of the Cleveland Electric llu- 
minating Company, Cleveland, O., has 
resigned, etfective February 15. He has 
been succeeded by H. K. Williams. 


A. PATTERSON was recently appointed 
electrical engineer and engineer of over- 
head construction of the Southwestern 
Gas & Electric Company, Texarkana, 
Ark., succeeding George O. Bernhard. 


W. W. Fry, formerly connected with 
the Southern Public Utilities Company, 
Sanford, Fla., has joined the Daytona 
Public Service Company, Daytona, Fla., 
taking charge of its distribution depart- 
ment. 

H. G. Bonner, formerly new business 
manager of the Alliance Gas & Power 
Company, Alliance, Ohio, has been ap- 
pointed manager, succeeding F. C. Pratt, 
who has rejoined the engineering staff 
of H. L. Doherty & Company. 


W. H. MATLACK, formerly connected 
with the water heater department of the 
Baltimore Consolidated Gas & Electric 
Company, Baltimore, Md., has become 
manager of the Sutfolk Gas & Electric 
Company, Suffolk, Va. 

FREDERICK W. JOHNSON, of the Puget 
Sound Traction, Light & Power Com- 
pany, was recently appointed assistant 
to E. C. Macy, who is in charge of con- 
struction work for Stone & Webster in 
the Northwest, with headquarters in 
Seattle. . 

CHARLES E. FRIZELL, formerly district 
manager of the Cleveland branch of the 
Willard Storage Battery Company, has 
been appointed district manager of the 
Chicago branch, succeeding H. S. Gard- 
ner in that capacity. 


AUSTIN KIMBLE, who about a year 
and a half ago associated himself with 
the Northwestern Electric Company, 
Chicago, has severed his connection 
with that company to accept the man- 
agement of the Marathon Electric 
Manufacturing Company, of Wausau, 
Wis. He is said to be the pioneer of 
the variable speed, single-phase motor 
and is the developer of the Kimble 
motor, which was placed on the market 
by the Kimble Electric Company about 
15 vears ago. The Marathon company 
up to the present time has been manu- 
facturing alternating current and direct 
current motors up to one-third horse- 
power, and is specializing on washing 
machine motors and small motors for 
general utility purposes. It will also 
pay special attention to motors for farm 
lighting outfits. 

Mr. Kimble is well and favorably 
known throughout the country and his 
many friends will wish him unlimited 
success in the new venture. The Mara- 
thon Electric Manufacturing Company 
will carry a large stock in Chicago, 
which district will be in charge of A. 
S. L. Peaslee, 712 Postal Telegraph 
building. Mr. Peaslee is well known 
among motor users and was formerly 
with the Westinghouse Electric & Man- 
ufacturing Company, East Pittsburgh, 
Pa.; Canadian Westinghouse Company 
and the Chicago office of the Diehl 
Manufacturing Company. 


ELECTRICAL REVIEW 


W. R. Putnam, division manager of. 


the Utah Power & Light Company, Salt 
Lake City, Utah, has been appointed a 
director of the Utah Manufacturers’ 
Association. 


S. D. Levincs has resigned as Eastern 
representative of the Automobile Equip- 
ment Department of the Westinghouse 
Electric & Manufacturing Company, 
Kast Pittsburgh, Pa. 


H. S. GARDNER, formerly district man- 
ager of the Chicago branch of the Wil- 
lard Storage Battery Company, has 
resigned to manage the Mid-West Stor- 
age Battery Company, Kansas City, Mo. 

Epwaro A. Buris has severed his 
connection with the Federal Sign Sys- 
tem (kFlectric) and will become asso- 
ciated with the Wirth Electric Company 
of Philadelphia. 


FRANK BARTHOLOMEW, who for 20 
vears has been erecting engineer for the 
Shaw Electric Crane Company, has be- 
come associated with N. B. Payne, 
specialist in electric cranes, 25 Church 
street, New York City. 

A. C. BRADLEY, superintendent of the 
northern division of the Pacitic Electric 
Railway, Los Angeles, Cal, has been 
appointed superintendent of the eastern 
division of the company, the two 
divisions having been consolidated. 


Greorce T. FisHeER has been appointed 
assistant general manager of the Cum- 
berland County Power & Light Com- 
pany, Portland, Me. 
associated with the General Gas Light 
Company as its Southern representative. 


Junge THomas F. FEenne tt, Elmira, 
N. ¥., a member of the State Court of 
Claims, has been nominated as a mem- 
ber of the Public Service Commission 
for the Second District, succeeding Sey- 
mour Van Santvoord, whose term ex- 
pired February 1. 


H. W. CourviLLE, superintendent of 
power distribution of the Consumers’ 
Power Company, Jackson, Mich., was 
recently promoted to the position of 
general superintendent of distribution 
in the Flint district. Mr. Courville be- 
came local manager of the Common- 
wealth Power Company of Jackson in 
1912 and in subsequent years was con- 
nected with the Denver Gas & Electric 
Company and Butte Electric & Power 
Company. l 

Louis A. FERGUSON, vice-president of 
the Commonwealth Edison Company, 
has been appointed a member of the 
Auxiliary Committee of the Capital Is- 
sues Committee for the Chicago Federal 
Reserve District. In each Federal re- 
serve district there is a sub-committee 
of the Capital Issues Committee of the 
Federal Reserve Board, with the Fed- 
eral Reserve Agent as chairman of the 
sub-committee. Men having broad ex- 
perience in the financing of municipal, 
manufacturing or public-utility securi- 
ties have been invited to become affl- 
iated with the sub-committees. The Chi- 
cago Auxiliary Committee consists of 
Chauncey Keep, Louis A. Ferguson, B. 
A. Eckhart, George M. Reynolds, E. J. 
Buffington, B. E. Sunny, E. K. Boisot, 
John J. Mitchell, all of Chicago, and 
Messrs. Emory Clark of Detroit, Michi- 
gan, Oliver C. Fuller of Milwaukee, 


Wisconsin, Simon (Casady of Des 
Moines, Iowa, and S. A. Fletcher of In- 
dianapolis, Indiana. No committee 


member will give advice or report upon 
any application in which he has a direct 
or indirect personal interest. Members 
of these committees have undertaken 
this duty as a patriotic service. 


He was formerly 
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Lyman C. Reev, of New Orleans, La., 
was recently appointed district sales 
agent for the alternating-current motors 
and fans of the Century Electric Com- 
pany, St. Louis, Mo. 


GeorceE C. Hotpertson has resigned as 
manager of the San Francisco district 
of the Pacific Gas & Electric Company, 
effective February 1. Mr. Holbertson 
in the future will devote all his time to 
private affairs. 

James F. Potcarp, who was formerly 
connected with the engineering staff 
of the California Railroad Commission, 
has become manager of the commercial 
department of the Sierra & San Fran- 
cisco Power Company. , 


A. L. STRICKLAND has become district 
manager for the Pacific Power & Light 
Company at Seaside, succeeding Har- 
low Moore, who resigned to become 
associated with the Board of Fire Un- 
derwriters of Portland. 


Frep WILMARTH, for many years con- 
nected with E. F. Pendergast & Com- 
pany, Rockford, Ill., has been appointed 
representative of the Greusel-Quanfot 
Electric Company, Milwaukee, Wis., in 
northern Illinois and southern Wiscon- 
sin territory. 


FreEpERICK W. Prince has resigned as 
superintendent of the lighting depart- 
ment of the Hartford (Conn.) Electric 
Light Company to become connected 
with the Franklin Electric Manufactur- 
ing Company, Hartford, Conn. He re- 
ceived his education at Trinity College, 
Hartford, graduating in electrical engi- 


. neering under Prof. W. L. Robb. who 


for many years was consulting engineer 
of the Hartford company. Mr. Prince 
is well known in central-station circles 
and has in the past devoted much of his 
time and effort to the activities of the 
New England section of the N. E. L. A. 


OBITUARY. 
GEORGE BATTEN, president of the 
George Batten Company, Inc, New 


York, N. Y., died on Saturday, Feb- 
ruary 16. - 

THomas L. Jupp, chief electrician of 
the East Orange Fire Department, East 
Orange, N. J., died on February 21, at 
his home in Orange, N. J. 

James J. WYNNE, one of the branch 
managers for the Kmgs County Light- 
ing Company, Brooklyn, N. Y., died on 
February 17, at his home, 1467 Seventy- 
seventh street, Brooklyn. 

CHARLES L. Jackson, one of the or- 
ganizers and president and general man- 
ager of the North Syracuse Light & 
Power Company, Syracuse, N. Y., died 
on February 10, at his home, aged 45 
years. 

Mark H. BrircHett, connected with 
the Interborough Rapid Transit Com- 
pany in the capacity of electrical in- 
structor, died on February 15 at his 
home, 166 Washingten avenue, Brook- 
lyn, N. Y. 

GEORGE J. ALTHEN, treasurer of the 
Driver-Harris Company, Harrison, N. 
J., passed away on February 15. Mr. 
Althen was born in Newark, N. J. on 
August 6, 1857, and was for many years 
engaged in the grocery business. For 
the past four years he had been con- 
nected with the Driver-Harris Com- 
pany, and was well known because of 
his affiliation with the National Credit 
Men's Association, for whom he repre- 
sented New Jersey on the executive 
committee. 


March 2, 1918. 
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Recent Patents 


Selected and Summarized by Albert Scheible, Patent 
Attorney, 79 West Monroe Street, Chicago, Illinois 


Three-Phase Electric Furnace (1,- 
252,633).—Increased efficiency is 
claimed by Carl H. Vom Bane, of 
Douglaston, N. Y., for this furnace, 
in which the three electrodes! are 
suspended above the charge at points 
approximating the centers of the 
arcs which form the outline of the 
horizontal top of the molten metal. 


Spot Shade for Lamp Globes 
(1,253,458).—A lighting fixture pat- 
ented by Arthur A. Austin, of Pitts- 
burgh, includes arms clamping two 
light-screening portions against oppo- 
site sides of the globe. 

Electric Brake (1,252,902).—Instead 
of applying a friction brake with a 
uniform braking effect, Clark T. Hen- 
derson has devised an electric brake- 
controlling system, whereby the brake 
is applied with a varying effect ap- 
proximately proportioned to the ki- 
netic energy of the machine on which 
the brake is used. The patent stands 
assıgned to the Cutler-Hammer Mfg. 
Co., of Milwaukee, Wis. 

Grip for Insulated Wire (1,253,819). 
—To prevent the slipping of wire be- 
tween the jaws of a grip in which the 
Jaws have a parallel motion,. Frank 


No. 1,253,819.—Grip for Insulated Wire. 


M. Heinzen, of Madison, Minn., forms 
corresponding shoulders on the two 
as, so as to kink the wire between 
them. 


Stand Lamp (1,253,765).—To facili- 
tate the shipping and storing of lamps 
having tall pedestals, lfred C. 
Abrahamson, of Rockford, Ill, has 
devised a special arrangement, per- 
mitting the base to be attached or 
detached without interfering with the 
wires on the pedestal, the latter being 
completely wired at the factory. 


Automatic Telephone Fire Alarm 
(1,252,665).—As a substitute for sep- 
arate fire-alarm circuits, Lee A. 
Collins, of Louisville, Ky., proposes 
to use the regular telephone lines. 
He therefore arranges a weight so 
that it will be released by some 
thermostatic means, and provides 


A series of brief comments on 
some of the recently issued elec- 
trical patents which appear to be 
of particular interest to our read- 
ers, the number after each head- 


ing being that of the United 
States patent to which the sum- 
mary relates. Any correspondence 
regarding such patent matters 
should be sent direct to Mr. 
Scheible at the above address. 


connections so that the falling weight 
will raise the receiver hook and 
sound an audible signal. 


Electric Heating Elements (1,253,- 
253).—According to this patent to 
Sherman L. Kelly (of Toledo, Ohio) 
a pair of grates form top and bottom 
plates of an element divided into com- 
partments by insulating blocks held 
between these grates. Resistances 


are threaded back and forth through 


these blocks. 


Extracting Potash (1,253,560).—To 
extract potash from feldspar or the 
like, Edward L. Anderson of Pitts- 


No. 1,253,560.—Extracting Potash. 


burgh grinds the feldspar, mixes it 
with carbon, and then subjects the 
mixture to the action of an electric 
current in a solution containing a sub- 
stance which combines with the 
potash to convert the latter into an 
easily electrolyzable form. 


Molded Insulation (1,253,261).— 
Several patents issued January 15 on 
applications filed by James P. A. Mc- 
Coy four or five years ago, and all 
assigned to the Westinghouse Com- 
pany, relate to molded insulating com- 
pounds. For example, McCoy uses 
formaldehyde for reacting on a phen- 
olic substance in the presence of car- 
bon dioxide, arrests the reaction when 
the product has become infusible and 


insoluble, but while it is still capable 


of being softened by heat, then shapes 
the product and applies heat to it. 


Loading Unit for Telephone Sys- 
tems (1,253,365).—A novel form of 
core for a loading coil consists of four 
half-rings, with diagonal slots at their 
intersections to aftord gaps of high 
reluctance. The patent was assigned 
by William Fordiller, of New York, 
to the Western Electric Company. 


Separating Nickel from Copper (1,- 
251,511).—In electrolytically separat- 
ing nickel from copper by plating it 
on a nickel cathode, it is difficult to 
prevent the copper from being rede- 
posited on the nickel. To overcome 
this difficulty, George A. Guess of 
Oakville, Ontario, Canada, introduces 
powdered calcium carbonate into the 
electrolyte, keeping this in suspension 
by agitating the liquid, but screens the 
cathode from this by means of a po- 
rous cell. Consequently, any copper 
dissolved from the anode is precipi- 
tated in insoluble form as a carbonate 
or hydroxide, and nickel only is plated 
on the cathode. 

Holder for Bowls and Reflectors 
(1,252,067).—For semi-indirect light- 
ing. Edwin L. White, of Brooklyn, 
supports both the bowl and the re- 


and 


No. 1,252,067.—Holder for Bowl 
Reflector. 


flector by means of curved arms 
which are so bent at the top as to af- 
ford a seat for the dome-shaped por- 
tion of the reflector. 


Signaling to and from Moving 
Trains (1,552,427).To transmit mes- 
sages from the train crews to the 
train dispatcher, and vice versa, 
Charles L. Goodrum, of New York 
City (according to this patent as- 
signed to the Western Electric Co.), 
runs a pair of balanced wires along- 
side the track and connects these 
inductively to an aerial conductor 
which is grounded at both ends. Then 
he equips each car with apparatus for 
receiving and transmitting telephonic 
messages by wireless, so that the 
messages are transmitted by wireless 
only from_the car, to the fixed wires. 
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Weekly Record of Construction Activities—Conventions 


EASTERN STATES. 


CLAREMONT, N. H.—Claremont Pow- 
er Company is planning for the immmedi- 
ate installation of the necessary equip- 
ment in its new substation, and it is an- 
ticipated that this station will be in op- 
eration at an early date. 


NEW HAVEN, CONN.—Marlin Arms 
Corporation, Willow street, has com- 
menced the construction of a factory and 
power plant at its works, to provide for 
increased capacity. The Frederick T. 
Ley Company, 499 Main street, Spring- 
field, Mass., is the contractor. 


BINGHAMTON, N. Y.—Until March 6, 
the State Hospital Commission will re- 
ceive bids for rewiring the main build- 
ing of the State Hospital. The estimat- 
ed cost of the work is $5,000. Lewis F, 
Pilcher, Capitol, Albany, is State archi- 
tect. E. S. Elwood is secretary of the 
Commission. 


BROOKLYN, N. Y.—Brooklivn Rapid 
Transit Company has completed all ar- 
rangements with the Public Service Com- 
mission for the purchase of a large quan- 
tity of rolling stock for its surface and 
rapid transit lines, and extensive’ im- 
provements in its system to cost approx- 
imately $3,000,000. 


BUFFALO, N. Y.—New York Central 
& Hudson River Railroad Company, 
Grand Central Terminal, New York, is 
rushing to completion the construction 
of its two-story signal tower at 143 Cur- 
tis street, at an estimated cost of $5500. 
The Eastern Concrete Steel Company, 
401 D. & S. Morgan building, Buffalo, is 
the contractor. 


BUFFALO, N. Y.—At a recent meeting 
of the City Council, the proposed meas- 
ure for reducing the street-lights by 3 
per cent introduced by Councilman Hill 
was voted down. The reduction would 
have entailed a saving of approximately 
$16,000 annually. 


CITY ISLAND, N. Y.—Kyle & Purdy 
Shipbuilding Company. Fordham street, 
has awarued a contract for the construc- 
tion of the proposed one-story power 
house addition at its plant, about 30x50 
feet in size. The Post & McCord Com- 
pany, 101 Park avenue, New York, has 
the contract for construction. 


NEW YORK, N. Y.—<Arabol Manutuc- 
turing Company, 100 William street, has 
had plans prepared for the construeticn 
of an addition to its power house et 
Sandford street, near Flushing avenue, 
Brooklyn, H. Harlach, 451 East One 
Hundred and Forty-fourth street, New 
York, is architect. 


NEW. YORK. N Y.—Consolidated Gas 
Company. 130 East Fifteenth street, he 
taken out a building permit for the con- 
struction of a one-story pumping plant 
to be located at 353 Avenue B. 


GREENWICH. N. Y.—A petition has 
been fied with the UpState Publie Serv 
ice Commission by the Consolidated 
Klectric Company, seeking permission to 
construct an cleetric plant in a portion 
of the town of Northumberland, Sara- 
toga County, and for approval of a fran- 
chise for its operation. Address manager 
of the Consolidated Electrie Company, 
Greenwich, N. Y. l 


NEW YORK. N. Y.—Empire Electric 
Steel Corporation has filed notice of re- 
organization of the company with an act- 
ive capital of $275,000. 


NEW YORK, N. Y.—The Public Serv- 
ice Commission has awarded a contract 
to Walter Farrington. 261 West One 
Hundred and Twenty-sixth street, for th 
construction of station finish for four new 
stations on the rapid transit lines, at 
Whitehall street, New York, Clark street, 
Court street. and Borough hall, Brook- 
lyn, at a price of $217,655.15. 


NEW YORK, N. Y.—The Board of 
Standards and Appeals has adopted an 


amendment to the fire-alarm rules, per- 
mitting the installation of mechanical, 
non-coded, closed-circuit, or coded 
closed-circuit fire-alarm signals in five- 
story factory buildings. The rule re- 
cently issued permitted these installa- 
tions only in buildings up to four stories. 
The new rule becomes effective March 6. 


EAST AURORA., N. Y.—Dr. Geo. Stev- 
enson has purchased the electric light 
plant for $50,000. Dr. Stevenson an- 
nounces that he will make improvements 
in the service. 


NORTH ARLINGTON, N. J.—The 
Borough Council bas directed the Public 
Service Electric Company to adopt the 
“moonlight” sehedule for the street 
lighting system to aid in the conservation 
of coal. 


SUMMIT, N. J.—Commonwealth Water 
Company is planning for extensive im- 
provements at its Canoebrook pumping 
station, to provide for increased capacity, 
including the installation of a steam tur- 
bine centrifuzal engines and pumping 
equipment. Frank C. Kimball is gen- 
eral manager. 


TRENTON, N. J.—The City Commis- 
sion is considering extensions in its elec- 
tric street lighting system. In order to 
help conserve fuel, the Commission has 
issued orders to the Public Service Elec- 
tric Company to keep all the street lights 
illuminated during darkness only. 


JERSEY CITY, N. J.—Recommenda- 
tions have heen made by Fire Chief 
roger Boyle to the Department of Public 
Safety, providing for extensive improve- 
ments in the fire-alarm system, including 
the installation of a new fire-alarm svs- 
tem in all school buildings. installation 
ef gong circuits to remove all fire houses 
from street or box circuits, the laving 
of an underground conduit system to 
replace the present overhead wires. avd 
the installation of an auxiliarv switch- 
board for facilitating the handlins of the 
telegranh system in the event of a fire 
at headquarters. 


NEWARK, N. J.—Ajax Fixture & Sup- 
ply House has filed organization papers 
to onerate a plant at 415 Clinton avenue 
for the manufacture of electrical supolies, 
Carl Hollander, 393 Clinton avenue, New- 
ark, heads the company. 


NEWARK, N. J.—Tidewater Water- 
Þouse Company, Blanchard street, has 
commenced the construction of a one- 
story power house in connection with 
the erection of a warehouse building at 
its plant. Frederick Kilgus. Inc., 18 
South Sixth street, Newark, is the con- 
tractor. 


NEWTON, N. J.—Ranptd progress is þe- 
ing made by the Newton Electric Com- 
panv on the installation of street-lights 
for the horough. 


HOG ISLAND, PA.—RBids will soon he 
received by the U. S. Shipping Baard 
for the construction of 2000 brick houses 
for shipbuilding employees. 


ALLENTOWN, PA.—The City has re- 
cently awarded a contract for alterations 
and improvements in the power house at 
the local pumping station. The work is 
estimated to cost $15,000. L. M. Kratz 
& Son. Allentown, are the contractors. 


BALLY. P.A.—For the purpose of con- 
serving electric current. the PBorourh 
Council has ordered that all street lights 
be extinguished after 9 o'clock each 
night. 


HARRISBURG. PA.—Harrisburg Light 
& Power Company has filed with the 
Publie Service Commission. notice of a 
bond issue of $2,264,000, to be utilized for 
construction purposes. 


LEMOYNE, PA.—Valley Railway Com- 
pany, Harrisburg, has commenced the in- 
stallation of a skip hoist ash remover at 
its local electrice plant, and it is antici- 
pated that this work, in connection with 


other improvements, will be completed 
about April 1. 


PITTSBURGH, PA. — Pennsylvania 
Chocolate Company is taking bids for 
electrical, switchboard and heating equip- 
ment to be installed in its proposed five- 
story factory building. 


PITTSBURGH, PA.—West Penn Trac- 
tion & Water Power Company is plan- 
ning to increase its capital from $27,- 
000,000 to $31,000,000 to provide for exten- 
sions, improvements, etc. 


PHILADELPHIA, PA. — Coca Butter 
Manufacturing Company is having plans 
prepared for the construction of a one- 
story brick power house at its plant. 
about 30x60 feet in size, to be located 
at 2626 Martha street. Andrew J. Sauer 
& Company, Philadelphia, are the archi- 
tects. 


PHILADELPHIA, PA. — Philadelphia 
Electric Company has disposed of an 
issue of $7.500,000 of two-year 6 per cent 
secured notes, to provide for extensions 
and improvements in the system of one 
of its subsidiary companies, the Delaware 
County Electrice Company, which operates 
in the important manufacturing and ship- 
building sections along the Delaware 
river south of Philadelphia. 


READING. PA.—Metropolitan Edison 
Company has inaugurated operations in 
a new “booster” machine at its South 
Seventh street distributing station. and 
will install a rotary converter in its 
Lebanon plant. 


WASHINGTON, D. C.—The United 
States Government. Bureau of Yards & 
Docks, has had plans prepared for the 
construction of a local substation and 
frequency changer house to cost about 
$200,000. 


WASHINGTON, D. C.—Potomac Elec- 
tric Light & Power Company is on the 
market for a large loan in connection 
with the financing of necessary improve- 
ments and extensions for 1918. 


SPARTANBURG, S. C.—South Caro- 
lina Light. Power & Street Railways 
Company is considering the construction 
of a branch traction line to Camp Wads- 
worth at a cost of approximately $300,000. 


SCOTLAND, S. D.—The question of 
issuing $35,000 electric light bonds will be 
submitted to vote. Address city clerk. 


JEFFERSONVILLE, GA.—A_ bond is- 
sue of $9.000 for the construction of an 
electric lighting and water system will 
be submitted to the citizens for vote. 


MONTEZUMA, GA.—James Harrison 
and E. M. McKenzie will install a hydro- 
electric plant on Whitewater Creek, 4 
miles from Montezuma, which will trans- 
mit electricity to Montezuma and Ogle- 
thorpe for lighting and power. 


TY TY, GA.—An election will be held 
on March 9 upon the issuance of $12.000 
of municipal bonds for improvements, 
including a water works system exten- 
sion to cost $2500 and the establishment 
ef a $7500 electric light plant. Address 
the mayor. 


RIVERSIDE, FiA.— An electric plant 
will be established by the Kissimmee 
Island Cattle Company. Address W. F. 
Ward, manager. 


NORTH CENTRAL STATES. 


CLEVELAND, OHTO.—Cleveland Filec- 
tric Illuminating Company will erect a 4- 
story building to be equipped with all 
kinds of electrical machinery. Plans 
have been prepared by P. L. Cobh, engi- 
neer, for the company. 


FINDLAY, OHIO.—As a result of Gov- 
ernment priority crders and other water 
material, rendering it impossible for the 
Buckeye Traction Company to secure 
enough steel to operate the plant. the 
company will erect a building at once 


March 2, 1918. 


in which an electric converting furnace 
will be installed. The furnace will have 
a daily capacity of 10 tons and will cost 
upwards of $90,000. 


DANVILLE, IND.—Consolidated Tele- 
phone Company has asked permission of 
the Indiana Public Service Commission 
to increase its rates not more than 35 
per cent. In its petition for an increase, 
the company also asked for permission 
to charge 25 cents a month additional, 
but this amount will not be collected 
if bills are paid on or before the tenth 
of eack month. 


RICHMOND, IND.—James P. Dillon, 
superintendent of the municipal electric 
light and power piant, has made formal 
request for the appropriation of $200,000 
by the city to increase the plant’s equip- 
ment. The superintendent says that the 
money needed is to come from the sur- 
plus earnings and shows that the plant 
has been earning approximately $90,000 
a vear. Because of the coal shortage. 
several manufacturing plants are con- 
sidering abandoning steam power next 
winter, providing the city can provide 
the necessary electric equipment. 


HAMMOND, IND.—Northern Indiana 
Gas & Electric Company has asked for 
a 20 per cent surcharge on power bills 
over $100 a month. The company oper- 
ates in Hammond, East Chicago, Michi- 
gan City, Indiana Harbor and Whiting. 


MONTICELLO, IND.—Northern Indi- 
ana Utilities Company has filed a final 
certificate of dissolution. 


SHERIDAN, IND.—Sheridan Telephone 
Company has petitioned the Indiana 
Public Service Commission for permission 
to suspend free exchange service with 
Sheridan, Carmel, Ekin, Terhune, West- 
field, Joliet, Zionsville, Big Springs, Eliza- 
ville, Demings and Circleville. <A toll of 
10 cents is proposed. 


SOUTH BEND, IND.—Herbert Buck- 
len. receiver for the St. Joseph Valley 
Railway Company, has received an order 
from its circuit court of St. Joseph coun- 
ty to advertise the road for sale March 
20 at Elkhart, Ind., to the highest bid- 
der. The road will first be offered as a 
going concern and if not sold that way 
will be offered in parcels and finally the 
ties, rails and rolling stock will be 
junked, if necessary. 


FREEPORT, ILL.—Freeport Telephone 
Exchange Company has been dissolved. 
The stock was owned by private individ- 
uals and not by the Bell interests. This 
company several years ago sold out to the 
Stephenson County Telephone Company. 
which took over all possessions of the 
Freeport Company, but the latter has 
never been dissolved until the present. 


GOOD HOPE, ILL.—A subscription of 
£4000 to finance a proposed electric light- 
ing svstem for the town either by indi- 
vidual plant or from some power station 
ie been made by the citizens of Good 

ope. 


MATTOON. ILI.—The Illinois Public 
Vtilities Commission has authorized the 
Central Illinois Public Service Company 
to purchase the entire outstanding cani- 
tal stock of the Southern Illinois Rail- 
way & Power Company. 


STEWARDSON. IJ.L.—This town will 
have a joint electric light p'ant with 
Strassburg Stewardson already has a 
plant but Strasgburg is without liehtine 
facilities. A company is being former 
which wall have capital of $35.000. Power 
will be secured from the high tension 
wires of the Central Illinois Public Serv- 
ice Company at Windsor. Frank Wil- 
liams will be the manager. 


BRODHEAD. WI8.—The remodeling of 
its power house and lighting system is 
contemplated by the Brodhead Electric 
Light & Power Company, Knuth Guel- 
son, superintendent. 


LOWELL. WIS.—Lowell Light & Pow- 
er Company is planning the erection of 
R miles of electric transmission lines. 
Webster F. Pease, manager. 


MILWAUKEE, WIS.—Milwaukee Elec- 
tric Railway & Light Company has ap- 
plied to the Wisconsin Railroad Com- 
mission for authority to purchase the 
property, etc., of the Milwaukee Licht. 
Heat & Traction Company for a consiae~- 
ation of $12,271.321, the figures set by the 
State valuation in 1914 plus §$2,100.4% 
since spent on improvements. An appli- 
cation was also made by seeking author- 
ity to issue $4,000,000 in bonds. 


SUPERIOR, WIS.—Edward Kaner has 
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Wisconsin Electrical Association. 
Annual meeting, Pfister Hotel, Mil- 
waukee, March 27-28, 1918. Sec- 


retary, George Allison, 1419 First Na- 
tional Bank Building, Milwaukee, Wis. 


Tri-State Water & Light Associa- 
tion. Annual meeting. Charlotte, N. 
C., April, 1918. Secretary-Treasurer, 
W. F. Steiglitz, Columbia, S. C. 


Southwestern Electrical & Gas As- 
sociation. Annual convention., Gal- 
vez Hotel, Galveston, Tex., April 15- 
16. Secretary H. S. Cooper, 405 
Slaughter Building, Dallas, Tex. 


American Association of Engineers. 
Annual meeting, May 14, 1918. Sec- 
retary-Treasurer, A. Krom, 29 
South La Sahe Street, Chicago. 


Association of Public 
Utility Operators. Annual conven- 
tion, Arlington Hotel, Hot Sprin-s, 
Ark., May 21-22-23. Secretary-Treas- 


urer, R. B. Fowles, Pine Bluff, Ark. 


National Electrical Credit Associa- 
tion. Annual meeting, June 1, 1918. 
Secretary. Frederic P. Vose, 1350 Mar- 
quette Building, Chicago, Ill. 


Texas State Association of Electri- 
cal Contractors. Annual meeting. Gal- 
veston, Tex., June 15, 1918. Secretary, 
H. S. Ashley, Fort Worth, Tex. 


Southeastern Section, National Elec- 
tric Light Association. Annual meet- 
ing, June 19-20, 1918. Atlanta, Ga. 
Secretary-Treasurer, T. W. Peters, 
Columbus, Ga. 


Northwest Electric Light & Power 
Association; affiliated with N. E. L. A. 
Annual meeting, September 11, 1918. 
Secretary, George lL. Myers, Pacific 
oe & Light Company, Portland, 

re. 


Arkansas 


Minnesota Electrical Association. 
Annual meeting, Hotel Radisson, Min- 
neapolis, March 11-13. Secretary, H. 
E. Young, Minneapolis General Elec- 


tric Company. 


purchased a site end will erect buildings 
to be equipped with electric cranes and 
machinery. 


BRAINERD, MINN.—The city council 
has authorized water and light bonds to 
purchase a $5000 electric pump and 
pumping station. Address city clerk. 


MINNEAPOLIS, MINN. — Northern 
States Power Company has completed 
the transmission line connecting Frank- 
lin and Rird Island. which now connects 
practically all the units of the South- 
western Minnesota division of the com- 
pany. With the completion of the line, 
which serves 19 communities the steam 
plant at Montevideo has been shut down 
and will be held in reserve. Voltage reg- 
ulators are being installed. 


EDDYVILLE. IOW A.—An election will 
be held March 12 to vote on a bond issue 
of $8000 for municipal electric light sys- 
tem. Address S. H. Lamis, mayor. 


WASHINGTON, IOWA.—Eldridge Rat- 
tery Company has incorporated with a 
capital stock of $14,000. J. E. Eldridee 
is president of the new concern and H. 
B. Eldridge, secretary. 


ASH GROVE, MO.—Ash Grove Tele- 
phone Company has been soll by Mrs. 
Julia Kirkland of Ash Grove to J. A. 
Davenport of St. Joseph, Mo. 


BUTLER, MO.—F. M. Campbell, owner 
of the Butler-Rich Hill Telephone Ex- 
change, has filed with the State Public 
Utilities Commission a new schedule of 
rates for this city, to take effect on 
March 1. 1918. The matter of protection, 
against the proposed rates was taken up 
at the meeting February 5, and City At- 
torney J. F. Smith was instructed to pre- 
pare a protest against putting into effect 
the new schedule as excessive and un- 
reasonable in view of the present inade- 
quate service, both locally and in rural 
connections. The protest will have the 
effect of suspending the new rates until 
a hearing can he had and the matter 
of service and equipment thereby 
threshed out. 


CONCORDIA, MO.—St. Paul's College 
is considering the early construction of 
a power plant at the institution. Charles 
F. May. Merchants Laclede building, St. 
Louis, is architect. 
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KANSAS CITY, MO.—Plans fer a new 
power station of the Kansas City Light 
& Power Company have been drawn, and 
have heen filed with the superintendent 
of building of the city. The foundation 
for the new structure is already laid. 
The new power station will be four 
stories high, with frontage of 244 feet 
and depth of 185 feet and will cost $1,- 
700,000, It will be built of reinforced 
concrete, steel and brick. The present 
structure is the first unit of a much 
larger plant to be built in the future. 


ROCKPORT, MO.—Four special elec- 
tions were held on February 19 for the 
purpose of submitting to qualified voters 
several propositions for the betterment 
of the city. The first of these proposi- 
tions was for the sale of the Rockport 
Light & Power Company to O. W. Clif- 
ton and W. F. Marshall to erect and op- 
erate an electric light and power plant 
in the city for a period of 20 years. 


ST. LOUIS, MO.—Southwestern Tele- 
phone Company, Boatsman’s Bank build- 
ing, has had plans prepared for the con- 
struction of a two-story brick addition 
to its telephone exchange plant at Del- 


mar & Lake avenues, to cost about 
$85,000. 
DIGHTON, KANS. — Another election 


will be called to vcte bonds for enlargin” 
city water and light plant. The sum of 
$10,000 which was at first decided upon 
will not be sufficient to meet all the re- 
quirements. 


DODGE CITY, KANS.—The electric 
light franchise ordinance which was sub- 
mitted to a vote at a special election 
February 6 was defeated. 


JUNCTION CITY, KANS.—Electrical 
equipment valued at $10,000 was destroved 
February 14 when a substation of the 
Union Light & Power Company was 
destroved at Fort Riley. Fire destroyed 


the building used for furnishing light 
and power. 
CLARKSON, NEBR.—Extension and 


improvements for the electric plant are 
contemplated by the city. Address L J. 
Roubineck, superintendent. 


JUANITA, NEBR.—A bond issue of 
$6000 for electric lights has been author- 
ized at an election. 


LINCOLN, NEBR.—Lincoln Telephone 
& Telegraph Company has applied to rail- 
road commission for permission to in- 
crease its capital stock $50,000 for ex- 
tending lines. Address general manager. 


SOUTH CENTRAL STATES. 


GREENVILLE, KY.—W. G. Duncan 
Coal Company is having plans prepared 
for the construction of a one-story cen- 
tral power plant at its works, about 65x 
80 feet In size. The new addition will be 
of brick and steel construction. Charles 
M. Means, Oliver Building, Pittsburgh. 


-Pa., is consulting engineer. 


MAYFIELD. KY.—A bond issue. of 
$272,000 for palatine | the waterworks 
and light system has been authorized by 


the city. 
ROXANA. KY.—C. H. Trimble. of 
Memphis, Tenn., head of the new Estill 


Coal Company, has announced that an 
electrically equipped plant will be in- 
stalled this spring. 


NASHVILLE, TENN.—Nashville Rail- 
way & Light Company will extend its 
line to the Powder Plant site. 


MOBILE, ALA.— Mobile Electric Com- 
pany has recently secured a renewal of 
its street-lighting contract with the city 
Council. The company has filed notice 
of an increase in its electric rates, effec- 
tive February 1, due to increased oper- 
ating costs, etc. 


HOUSTON, MISS.—The establishment 
of a municipal electric light plant is con- 
templated. The equipment will include 
an &0-horsepower crude oil engine direct- 
iy connected to a 60 kilowatt, 3-phase, 
2?200-volt revolving field motor and switch 
board. Address A. G. Atkinson, super- 
intendent. 


CONWAY. ARK.—The council commit- 
tee on liebt. water and sewer svstems 
has directed Superintendent E. W. Lev- 
erett to secure bids for the installation 
of a new 150-horsepower engine and gen- 
erator for the light plant. The new unit 
will supplant an old engine which was 
part of the original equipment when the 
plant was installed 22 vears ago and 
which is still in service. 
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LITTLE ROCK, ARK.—Little Rock 
Railway & Electric Company will make 
an extension of the East Ninth street 
line. Address D. H. Cantrell, president. 


ADA, OKLA.—Oklahoma Power and 
Transmission Company is preparing to 
build transmission lines to furnish power 
to all the towns in the surrounding ter- 
ritory. 


AFTON, OKLA.—The city proposes to 
sell its municipal electric plant for the 
reason that the board of trustees finds 
it impossible for the town to make the 
plant pay at the present charge for serv- 
ice and the high price of coal. 


CABANISS, OKLA.—Robinson Tele- 
phone Company has been chartered with 
$6000 capital stock by J. M. Robinson, 
J. C. Robinson and H. C. Robinson. 


KINGSTON, OKLA.—Kingston Ice and 
Light Company’s plant was recently total- 
ly destroyed by fire. Loss is estimated 
at $25,000. Asa result, Kingston is with- 
out water, light and power. 


MIAMI, OKLA.—W. W. Merriss, com- 
missioner of finance, has inspected a 
number of sites, which have been pro- 
posed as available for use by the city in 
connection with the erection of a munici- 
pal light and water plant. 


OKEMAN, OKLA.—In view of the 


emergency confronting the city, owing . 


to inadequate equipment of the power 
plant, and the statement of the superin- 
tendent of the water and light depart- 
ment that without improved facilities it 
would be impossible to supply the de- 
mands of the city during the coming sea- 
son, it is probable that a bond issue will 
be authorized. 


STILLWATER, OKLA.—At a meeting 
of the city council recently it was decided 
to call an election before which they will 
submit the proposition for issuance of a 
bond issue in the sum of $175,000 for 
een and improvement of the light 
plant. 


TULSA, OKLA.—Southwestern Electric 
Company has been chartered with $3000 
capital stock by H. D. Maxwell, G. ? 
Shamel, and R. W. Shamel. 


AUSTIN, TEX.—The merger of the 
two local telephone companies, author- 
ized by the voters a year or more ago, is 
now to become an accomplished fact. 
Plans for the new building to be con- 
structed at Congress avenue and Tenth 
street are about completed, and the con- 
struction of the building will begin in a 
month or so. 


BOWIE, TEX.—The local power plant 
of the Texas Light & Power Company, 
which furnishes power and light for this 
city, was destroyed by fire February 5. 
The loss is given at $8000 with $3000 
insurance. The firm had been construct- 
ing a power house on the opposite side 
of the city from the old plant and had 


already received several pieces of ma- 


chinery. 


DALLAS, TEX.—It was reported at the 
city hall recently that most of the right- 
of-way had been secured between Dallas 
and Norwood, seven miles west, over 
which will be constructed a transmission 
line for connection between the Texas 
Power and Light Company and the Dal- 
las Power & Light Company. The purpose 
of this line is for interchange of current 
between the two companies under a con- 
tract recently approved by the board of 
city commissioners. Construction work 
is to begin as soon as the right-of-way 
work is out of the way. 


McKINLEY. TEX. — Fire recently 
destroyed a portion of the power plant 
of the Texas Light & Power Company, 
with loss estimated at $8000. 


PANHANDLE, TEX.—At the regular 
meeting of the city council in January 
an order was unanimously passed which 
changes the city incorporation from a 
‘village and town” incorporation to that 
of “town and cities.” Now that bonds 
can be legally issued the majority favor 
an issue of sufficient amount as will 
enable the town to put in a water and 
light plant ample for the needs of Pan- 
handle, 


SAN BENITO, TEX.—Commonwealth 
Water & Electric Company has been 
chartered with $30,000 capital stock by 
John T. Loma, W. Carpenter and 
Samuel Spears. 


TULIA, TEX.—J. L. Mills has been 
employed by the city council to take 
charge of tne electric light and water 
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plant as general manager. Better service 
is needed by the city, and by co-operation 
with the city council in their efforts to 
bring, about the results, this may be se- 


cured. 
WESTERN STATES. 


BILLINGS, MONT.—Council has au- 
thorized the clerk to call for bids for in- 
stalling street lights in Special Lighting 
District Number 3 


BELLINGHAM, WASH.—The power 
Plant of the Pounda Red Mountain 
Mining Company in the Mount Baker 
Mining district was destroyed causing 
a loss of several thousand dollars. 


CHEHALIS, WASH.—The city has re- 
fused to grant a light and power fran- 


= chise to O. E. Anderson and others. The 


North Coast Power Company now serves 
the city. 


SEATTLE, WASH.—Another effort 
will be made to seal the Cedar River 
impounding basin. Bill calling for $5000 
from the light fund for this purpose has 
been introduced. About $20,000 will be 
required for the work. 


TACOMA, WASH.—Ordinance has 
been introduced in city council author- 
izing the transfer of $25,000 to the light 
and water reserve fund to pay for dou- 
ble tracking on certain places of the 
municipal street car lines, 


TACOMA, WASH.—The uestion of 
$6,500.000 utility bonds for the acquisi- 
tion by condemnation or stipulation of 
the entire street railway system of the 
Tacoma Railway & Power Company will 
be submitted for vote at the next munici- 
pal election to be held April 2. Address 
Charles D. Adkins, commissioner of pub- 
lic works. 


WENATCHEE, WASH. — Wenatchee 
Valley Gas & Electric Company will in- 
stall an additional power plant at Chelan 
Falls of 1000 horsepower capacity. D. C 
Brown is president of the company. 


SACRAMENTO, CATI.—Pacific Gas & 


Electric Company plans to extend its 


transmission lines to Guinda, Rumsey 
and Brooks. 
SAN DIEGO, CAL.—San Diego Con- 


solidated Gas & Electric Company has 
secured authority from the Railroad Com- 
mission of California to purchase the Del 
Mar Water, Light & Power Company, 
which will be immediately connected 


with the system of the San Diego com- 
pany. 


= 
PROPOSALS 


TELEPHONE LINES.—Sealed pro- 
posals will be received by the Bureau of 
Yards and Docks, Navy Department, 
Washington, D. C., until March 4, for 
construction of telephone and power- 
transmission lines at the navy yard, Pu- 
R Spad; Wash. Refer to Specifications 

o. P 


PUMPS.—Bids will be received at Lon- 
don, Ont., in April for the purchase of 
two electrically-driven pumps for pump- 
ing stations. Address E. V. Buchanan, 
general manager of the Utilities Com- 
mission. 


LIGHT AND POWER PLANT.—Date 
of receiving bids by the Board of Public 
Works of’ Seattle. Wash., for the con- 
struction of the Ruby canyon light and 
power project on the federal reserve has 
been extended from March 1 to March 15 
at 10 a. m. This project is one at which 
the city proposes to develop 33.000 horse- 
power for the initial unit. Bids will be 
received at the same time for a completed 
hydroelectric plant, which may be de- 
veloped outside the federal reserve. 


ELECTRIC LIGHT PLANT.—Bids will 
be received until March 4 by the city 
clerk of Falls City, Neb.. for the con- 
struction of an electric light plant and 
water works system, including a 250.000- 
gallon reservoir, at an estimated cost of 
280.000. Address E. M. Stevens, 78 
Ridge Arcade, Kansas City, Mo., engi- 
neer. 


RENEWAL OF ELECTRIC WIRING. 
—Rids will be received until 3 p. m., 
March 6 by E. S. Elwood. secretary of the 
State Hospital Commission, Capitol 
building, Albany. N. Y., for renewing 
electric wiring at the main building of 
the Binghamton State Hospital. 
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INCORPORATIONS 


DALLAS, GA.—The Dallas Utility 
Company. Capital, $100,000. To operate 
a plant for the generation of electricity 
for industrial and lighting purposes, etc. 
Incorporators: R. D. Leonard, J. W. 
Hay and J. F. Welch. 


DUNN, N. C.—The General Utility 
Company. Capital, $100,000. To operate 
a plant for the generation and distribu- 
tion of electricity. Incorporators: M. 
L. Wade, B. O. Townsend, and G. M. 
Tilghman. 


CABANISS, OKLA.—The Robinson Tele- 
phone Company. Nominal capital, $5000. 
To operate a telephone exchange plant. 
Incorporators: J. M., J. C. and H. C. 
Robinson. 


CHOTEAU, MONT.—McCullough Elec- 
trical Company has been incorporated 
by H. and Alice E. McCullough, et al., 
with a capital stock of $20,000. 


EAU CLAIRE, WIS.—Thorpe Electric 
Light & Power Company has filed articles 
of incorporation and will acquire and 
operate an electric light and power plant 
at Thorpe. The new concern is capital- 
ized at $10,000 and has as its incorpora- 
tors P. D. Kline, Donald Boyd and E. C. 
Dearth. 


LEWISBURG, W. VA.—Lewisburg & 
Ronceverte Electric Railway Company 
has incorporated to operate an electric 
railway line between Lewisburg and 
Ronceverte; capital stock, $50,000. In- 
corporators: J. J. Echols, J. W. Dwyer, 
J. B. Laing, H. B. Moore, S. P. Preston, 
H. F. Hunter, B. L. Bell and R. M. Bell, 
of Lewisburg. 


ELIZABETH, N. J.—Hickey & Schnell- 
der, Inc., was recently incorporated with 
a capital of $100,000 to engage in the 
manufacture and sale of transmission 
line and station equipment. John 
Schneider is president of the company; 
Albert F. Bender, vice-president, and 
Fred Sommers, secretary apd treasurer. 


RACINE, WIS.—Webster Electric Com- 
pany has filed articles of incorporation 
with John P. Barry, register of deeds. 
The incorporators are Walter Brown, P. 
G. Crewe and John B. Simmons. Capi- 
tal stock, $600,000. 


MARKESAN, WIS.—Manchester Light 
& Power Company was recently incorpo- 
rated. Three stockholders are named in 
the incorporation papers. 


PEORIA, ILL. — Domestic Electric 
Company has filed articles of incorpora- 
tion. The concern will be capitalized 
at $25,000 and will engage in a general 
electrical business. 


ST, MARY'S, PA.—Franco_ Battery 
Company has been incorporated to man- 
ufacture electric batteries. The new 
concern is capitalized at $250,000 and was 
organized oy Lyle G. Hall and others. 


SIOUX CITY, IOWA.—Sioux City Stor- 
age Battery Company has incorporated to 
deal in storage batteries and electrical 
appliances. The concern is capitalized 
at $25,000 and has as its officers H. F. 
Orr, president, and K. H. Meyers, secre- 
tary-treasurer. . 


SIDNEY, OHIO.—Intercounty . Electric 
Company has incorporated with a capi- 
talization of $100,000 and its stockholders 
are those of the Sidney Electric Com- 
pany. The new concern has purchased 
the municipally owned light plants at 
Quincy and Degraff, and will sell and 
distribute to users in Quincy, Degraff 
and Pemberton and to farmers along the 
route. Power will be furnished the com- 
pany by the Sidney Electric Company. 

SIDNEY, OHIO.—Lammers_ Electric 
Company was recently incorporated hy 
Donald Vaughan with a capital stock of 
$10,000. 


ABERDEEN, S. DAK.—Articles of in- 
corporation have been filed by the Da- 
kota Battery & Supply Company with a 
capital of $25,000. The  incorporators 
are W. C. Nisen, D. M. Hushaw and E. 
L. Sebenthal. 

LIDGERWOOD, N. DAK.—Ełectric 
Service Company has incorporated with 
a capitalization of $25.000. A. W. Rosen- 
kranz, B. O. Norton and J. W. Movious 
are the incorporators. 
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Financial News 


Copper Production for 1917 Shows 
Decrease. 


According to preliminary figures and 
estimates collected by B. S. Butler. of 
the U. S. Geological Survey, the copper 
production in 1917 was slightly less than 
in 1916 from all plants that make blister 
copper from domestic ores or that pro- 
duce refined copper. At an average price 
of about 27 cents a pound the output for 
1917 has a value of $510,000,000 as against 
values of $475,000,000 for 1916. The pro- 
duction of blister and Lake copper from 
domestic ores was 1,890.000,000 pounds in 
1917, against 1,928,000,000 pounds in 1916. 
The average monthly quoted prices of 
copper in 1916 and 1917 were about the 
same, 27.2 cents a pound. The average 
quoted price in 1916 was about 2.5 cents 
more than the actual average price re- 
ceived. 

The following is a comparative state- 
ment of copper production by states in 
pounds: 


1917. 1916. 
Arizona. ......... 687,800,000 694,800,000 
Montana .........278,000,000 352,000,000 
Michigan ........ 275,000,000 269,794,000 
Utah 226 eek these 245,000,000 232,000,000 
Nevada ........- 110,000,000 100,800,000 
Alaska ...scceaes 87,500,000 AEN 
New Mexico...... 104,500,000 79,800,000 
California ....... 57,000,000 43,400,000 
Tennessee ....... 14,500,000 Bote ee 


Copper Exports for 1917. 


Copper exports for 1917 totaled 1,125,- 
397.404 pounds, against 784,103,644 pounds 
in 1916, an increase of 341, 292, 760 pounds, 
or about 43 per cent. Shipments of refined 
copper in 1917 amounted to 1,029,633.943 
pounds, as compared with 716,616,763 
pounds in 1916, and 300,412,186 in 1915. 
Exports of 1917 were valued at $355,222,- 
610, against $230,676.765 for 1916. 

Copper imports in 1917 were 556,416,397 
pounds, compared with 462,335,980 in 
1916, an increase of 94,080,417 pounds, or 
about 23%. Imports for 1917 were valued 
at $137,786,561, against $95,334,533 in 1916. 

December exports of copper in all forms 
totaled 93,480,621 pounds, according to 
the United States Department of Com- 
merce. This compares with 88,030,371 
pounds in November, and _ 98,189,954 
pounds in October, which was the high 
record. Shipments in December, 1916, 
were 68,944,253 pounds. December im- 
ports of copper in all forms amounted to 
58,632.670 pounds, against 37.002.908 
pounds in the preceding month. and 37,- 
263.125 pounds in December, 1916 

December exports were valued at $27,- 
942,249, and imports at $13,554,823, as 
compared with November exports of 
$26,756,568, and imports of $8,356,222. 


To Refund Eastern Power Bonds. 


The Eastern Power & Light Corpora- 
tion announces that for the 5 per cent 
five-year convertible gold bonds of the 
company aggregating $2,327.500, which 
fall due on March I, it offers in ex- 
change par for par 7 per cent collateral 
trust notes dated March 1, 1918, due 
September 1, 1918, $2,327, 500 of these 
notes having been E A by the di- 
rectors. The notes are to be issued 
under a collateral trust indenture to the 
Equitable Trust Company of New York, 
trustee, and secured by an equal amount 
of the maturing bonds when deposited 
by the present bondholders in exchange 
for the proposed new notes. 

The notes will be redeemable at par and 
interest on thirty days’ published notice. 
Principal and interest will be payable at 
the Equitable Trust Company, New 
York. The interest will be paid without 
deduction for the normal federal income 
tax of 2 per cent, Pennsylvania state tax 
to be refundable. 


Twin State Gas & Electric Notes 
Offered. 


An issue of one year 6 per cent notes 
of the n State Gas & Electric Com- 

pany, a subsidiary of the Middle West 
Utilities Company, is being offered by A. 
H. Bickmore & Co.. New York. The au- 
thorized issue is $300. 000. 


‘entirely accurate for two reasons: 


LRT ANITTA AP HRT 


Aid for Public Utilities Favored by 
President. 


In a recent proclamation by President 
Wilson concerning State and city relief 
for public utilities, it was stated that be- 
cause of the essentiality of public service 
for war purposes, State and local authori- 
ties should grant the needed relief in the 
way of financial assistance. The Presi- 
dent said that not only was it necessary 
to maintain public utilities at their 
maximum efficiency but that everything 


-reasonably possible should be done toward 


furthering the end in view. Instances, of 
importance requiring attention, includ- 
ing street railway and other utilities fur- 
nishing light, heat and power to the 
public, were believed to exist and the 
appeal was made that city and local au- 
thorities respond to the necessities of 
the situation when.the facts are properly 
laid before them. 


Invest Now. 


Under the caption “If you are going to 
make an Investment Make it Now,” one 
of the daily papers points out the failure 
of many to grasp the stupendous proc- 
esses of quickened evolution which are 
building foundations for greater indus- 
trial life and has the following comment 
to make regarding this: 

“First of all, America is enjoying pros- 
perity, in spite of locational conditions 
which have but slight bearing on na- 
tional affairs. And these localized de- 
pressions, where they exist, are certain 
to be ‘ironed out’ in the general process 
of betterment. 

“Its soil is producing, under the pres- 
sure of necessity which will set new 
standards, the greatest harvest in its 


‘history. 


“Its steel mills are alive with indus- 


ry. 

“The coffers of its banks are brim- 
ming with gold. 

“Men who were walking the streets in 
idleness before the war are now earning 
top wages. 

“The people and the corporations are 
seeing the good in one another and are 


‘reaching the basis of a new and better 


understanding. 

“For the future the signs show prom- 
ise of good things for America. 

“And America, by rising above each 
crisis in succession, has proved to itself 
and to the world that it has the brain 
and the brawn and the business ability 
to weather whatever storms may assail 
it.” 

Commonwealth Edison Reports Show 
Increase. 


The Commonwealth Edison Company 

reports a slight increase in gross and net 
earnings for the year ended December 31, 

1917. The increase in operating revenue 
was about equal to that in expense, 80 
that operating income amounted to $8,- 
723,702, as compared to $8,133,073 in 1916. 

Net for the stock was $4.677, 077, or 10.21 
per cent on $45,838.936 stock, as com- 
pared to $4,399,413, or 9.60 per cent, in 
the previous year. These figures are se 
the 
company has charged off all taxes ex- 
cent excess profits taxes, which, however, 
will not be large, since there is not a 
material gain in earnings over the pre- 
war period. A second consideration is 
the fact that the company increased its 
stock to $50,422.826 during the year, but 
this was not fully paid in until November 
1 and the company had little use of it 
Auring the year, although it probably an- 
ticipated the receipt of it. 

President Samuel Insull explained that 
pee profits taxes were not charged off 

ecause further treasury department rul- 
ings are expected and blanks for making 
the return have not been provided. He 
Savs: 

“In view of the great increases which 
have taken place during the last year in 
the cost of labor and materials as a re- 
sult of the war, without any increase in 
rates charged, the board feels that the 
company may justifiably congratulate it- 


sel upon the showing it is able to 
make. 

“During the last year the company has 
derived mucn benefit from its virtual 
ownership of its own coal mines, both as 
to cost and as to its ability to secure coal 
when needed. During the coming year 
the company expects rurther to increase 
its use of coal obtained from its own 
mines.” 

‘the income account compares as fol- 


lows: 
1917. 1916. 
Operating revenue.$ 25,351,585 $ 22,863,118 


Operating expenses 13,791,636 11,907,871 
Appropriated for 

amortization and 

deprecistion re- ` 

SErVe 2... c ce eeees 2,836,246 2,822,175 

Net operating rev- 

enue 6 i scu sw es 8,723,702 $ 8,133,073 
Taxes and municipal 

compensation 2,229,906 1,839,913 

Operating income.$ 6,493,795 $ 6,297,166 
Otner income ..... $14,831 201,647 

Total income ...$ 6,808, 627 $ 6,498,807 
Less interest on bonds 2,131,550 2,099,393 

Available for div- 

idends ........ $ 4,877,077 $ 4,399,413 
Dividends paid ... 3,667,352 3,667,112 
Balance carried to 
surplus ....... 1,009,725 $ 732,301 
BALANCE. 
Assets. 
Plants, real estate, 

GUCI vel peda Rows $ 95,791,731 $ 88,864,595 
Securities ......... 8,005,958 7,853,608 
Material in store- 

room3 œsesessesso 1,730,644 - 1,240,526 
Contract wiring 

work unbilled and : 

advances to con- 

tractors bs Se 768,449 984,976 
Coal in storage ... 770,890 442,479 
Liberty Loan ac- 

count 6524244345 549,111 assas 
Accounts and bills 

receivable ....... 7,342,451 5,998,830 
Cash soes scetaok ed 2,210,969 2,127,551 

Totals .........2. $117,169,846 $107,512,366 

Liabilities. 

Capital stock ..... $ 50,422,826 $ 45,838,936 
Bonds: foy203 4 eases 42,631,000 42,631,000 
Open accounts .... 243,587 45,166 
Notes payable .... 1,500,000 A Stace 
Accounts payable. 779,155 725,066 
Customers’ deposits 193,911 181,875 
Municipal compen- 

sation accrued 544,176 473,620 
Bond interest ac- 

crued .......e06. 710,516 710,617 
Taxes accrued .... 1,438.000 1,167,848 
Amortization and 

depreciation re- 

SETVE 2. 344566000 12,521,683 10,563,080 
Surplus ........... 6,184,990 5,175,265 

Totals .......... $117,169,846 $107,512,361 


Kansas City Light & Power to In- 
crease Capital. 


An application has been filed with the 
Missouri State Public Service Commis- 
sion by the Kansas City Light & Power 
Company for an increase in its capital- 
ization from $4,977,300 to $10.000,000. The 
application provides that half the capital 
will be paid up, $2,500.000 will be issued 
as preferred stock and a like amount as 
common stock. The preferred stock is 
to have a priority of 5 per cent out of the 
net earnings of the company in any one 
year before the payment of a dividend 
on the common stock. 


Bell Telephone Buys Remaining Cen- 


tral Stock. 


The Bell Telephone Company of Penn- 
Svivania, owning about 90 per cent of 
the stock of the Central District Tele- 
phone Company of Pennsylvania, will ac- 
quire the balance at $198.78 a share. A 
special meeting of stockholders is called 
for April 26. 
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Dividends. 


The board of directors of the Arkan- 
sas Valley Railway, Light & Power Com- 
pany has declared the regular quarterly 
dividend of 13, per cent on the preferred 
stock of the company, payable March 15 
to stockholders of record February 28. 


Public Service Company of New Jersey 
has declared a quarterly dividend of 2 
per cent per share payable March 30 to 
stock of record March 15. 


Calumet & Arizona Mining Company 
will pay a dividend from earnings of 1917 
of $2 a share March 18, 1918, to stock of 
record March 1, 1918. 


Houghton County Traction Company 
declared the regular semi-annual divi- 
dend of $3 on the preferred stock, pay- 
able April 1, 1918, to stock of record 
March 15. 


Rochester Railway & Light Company 
has declared a quarterly dividend of 14 
per cent on preferred stock payable 
March 1 to stock of record February 25. 


Manhattan Electrical Supply Company 
has declared its regular dividends of 1 
per cent on the common and 1% per cent 
on the first preferred stocks, both pav- 
able April 1 to stock of record March 19. 


Michigan Copper & Brass Company 
has declared the regular semi-annual 
dividend of $3.00 payable April 1 to 
stock of record March 15. 

Earnings. 
PACIFIC TELEPHONE & TELEGRAPH 
COMPANY. 


Annual report of the Pacific Telephone 
& Telegraph Company for vear ended 
Dec. 31, 1917, shows net income of 32,- 
241,828, compared with $2.145,7%8 for 1916. 
After dividends of $1,920,000 on the pre- 
ferred stock there remained a halance of 
$321,828 available for the $18,000,000 com- 
mon stock. equal to $1.78 a share. com- 
pared with a balance equal to $1.25 a 
share the year before. 


NATIONAL CONDUIT & CABLE 
COMPANY. 
Consolidated balance sheet of the Na- 
tional Conduit & Cable Company. as of 
December 31, 1917, compares as follows: 


Assets. 
Dec. 31, July 31, 
1917. 1917. 

Cash sredaana surie $ 1,430,648 $ 1,939,523 
Accounts and notes 

receivable ........ 3,094,084 3.984,404 
Inventories ......... 3,068,705 1,124,538 
Investments ....... 33,704 82,016 
Sinking fund cash.. BUG pesene ka 
Deferred charges... 208 800 149,681 
Plant esata ees an P< 6,635,628 6,989,372 
Goodwill, pat., etc.. 1 1 

Total «sexe epsee en $14,473,079 $16,469,615 

Liabilities. 

Capital stock....... *$8,750.000 $ 8,750,000 
Bonds .aasssssesase 4,939,000 5,000,000 
Accounts payable... 192.884 101.507 
Sinking fund........  ........ 41,667 
Notes payable....... 0 ........ 1,805,000 
Accrd. interest, etc. 129,233 318,043 
Compensation insur- 

ance reserve...... £0,915 80,495 
War taxes reserve.. 350,000 ........ 
Surplusp............ 21,045 372,903 

Total - 3 ocekd ds felts $14,473,079 $16,469,615 


*Consists of 250,000 shares without par 
value. 


PACIFIC GAS & ELECTRIC COMPANY. 
The comparative report of the Pacific 

Gas & Electric Company for December 

and the year ended Dec. 31, last, is: 


December— 1917. 1916. 
woss operating rev- 

enue ale se eeewa $ 1,770,292 $ 1,669,196 
Net earnings........ 595,190 RR3,T3R 
Total income........ 611.246 B94 484 
Surplus ......-6-00- 127,969 276,169 

Year— 
Gross operating rev- 

enue 2644-622 46886 18.813 ARN 1S BIR NAT 
Net earnings........ BW58.600 F.S06.815 
Total income....... 7.467.027 8.216.501 
Surplus 225 44 seescess 1,696,738 2,908,124 

DETROIT EDISON COMPANY. 
191R 1917. 

January gross ....... $1.°77.7668 $1,109,729 
Net sistas a AEC QIP 420 O57 
Surplus after charges = 292,096 311,723 


ELECTRICAL REVIEW 


CHICAGO TELEPHONE 
1915. 


COMPANY. 
For January— 1917. 


Number of com- 
pany stations in 


service at end 
of montn 594,922 565,828 
Telephene oper- 


ating revenues.$1,954,371.75 $1,842,820.45 
Net telephone op- 
erating revenues 
Uneollectible rev- 


909,372.14 96,450.64 


enues and taxes 134,744.56 103,188.67 
Net operating in- 

CONTE = 644444055 374,627.58 492,291.97 
Increase in fixed 

capital ........ 96,137.11 582,247.40 


Vol. 72—No. 9. 


SOUTHWESTERN POWER & LIGHT 


COMPANY. 
(Subsidiary companies.) 
917. 1916. 
December gross....... $ 457,417 $ 407,857 
Net earnings.......... 179,918 185,273 
12 months’ gross..... 4,677,378 4,193,265 
Net earnings.......... 2,064.070 2,021,446 
AMERICAN POWER & LIGHT 
COMPANY. 
(Subsidiary companies.) 
1917. 1916. 
Decreased gross.....$ 1,110,673 $ 1,010,401 
Net earnings........ 432.572 422,642 
12 months’ gross.... 11,389,659 10,344,895 
Net eurnings........ 4,762,414 4,717,754 


r o E E ae eae ae 
e D 


PHILADELPHIA RAPID TRANSIT CO MPANY. 
The report of the Philadelphia Rapid Transit Company for the month of Jan- 


wary and for the seven months of the fiscal 
with same periods for the two previous years, 


aMs 


Cr ey 


SOUPCES care cnn er enue severe 


January. 


Gross passenger earnings 
Received other 


Gross earnings 

Icxpenses: 
Operating expenses 
Net earnings from operations 
Fixed charges 


Surplus 
Seven months ending January 31: 
TOSS passenger earnings 
Received other sources 
Gross earnings 
Expenses: 
Operating expenses 
Net earnings from operations 
Fixed charges 


Surplus 


Ce ee s ce’sosdla’l ‘la’ 
e.e sseeg eoesassra sonr ‘oor ‘odlo oll 
esso ssssvt yo‘ 
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ee 
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year to January 31, giving comparison 
is as follows: 
1918. 1917. 1916. 
..$ 2,362,430 $ 2,335,890 $ 2,077,208 
wit 106,168 91,597 76,:11 
"$ 2,468,899 $ 2,427,787 $ 2,153,920 


$ 1,574,726 $ 1,385,415 $ 1,200,537 


S941172 1.042.371 953,382 
gaa 677 $13 804 816.777 
"$ O 80,495 $ 228,567 $ 136,605 
| $16,836, 103 $15,692,721 $14,013.639 

Ke2 9d 392212 357.253 
TT 17.499.357 16,284,933 14,570,892 
_ $10,391,913 $ 9,089,235 $ 8.160.473 

7.107.443 "195.697 6.410.419 
3 681.042? 5.701.037 5.712.570 
` $ 1,426,101 $ 1,194,660 $ 697,849 


SHAWINIGAN WATER & POWER COMPANY. 
Income account of the Shawinigan Water & Power Company for year ended 


December 31, 1917, compares as follows: 
iross earnings 
Net earnings 
Ealanee after charges and depreciatio 
Dividends 
Surplus 


ee 


oor etree wa meee ean er ee een oveeeersee vee 


owes 


eaeeteeeotees eevee nee nee eevee teem soa eve 


1917. 1916. 


2. $2,902,210 $2,325,872 $1,920,148 
wee. 2,149,367 1,807,944 1,695.105 
wee. 1,350,864 1,253,736 1.169.032 
wee. 2050 000 989,006 TR7VR1 
st oe 300,864 264,730 381.901 


WEEKLY COMPARISONS OF CLOSING- RID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Div. rate. Bid. Bid. 
Public Utilitles— Per cent. Feb. 19. Feb. 26.. 
Adirondack Electric Power of Glens Falls, conmimon......... Sse 6 14 1514 
Adirondack Electrice Power of Glens Falls, preferred. ......... ; 6 72 7212 
American Gas & HJectric of New York, common........... 10 +extra 88 8S 
American Gas & Electric of New York, preferred. ........... was 6 40 40 
American Light & Traction of New York. common......... Jae a 215 2292 
American Light & Traction of New York, preferred........... 6 95 95 
American Power & Light of New York, comimon............. sedis 4 43 43 
American Power & Light of New York, preferred............... 6 73 re 
American Public Utilities of Grand Rapids, common........... š aa 20 20 
American Public Utilities of Grand Rapids, preferred.......... 3 6 54 5d 
American Telephone & Telegraph of New York ............-... a 107% 106214 
American Water Works & Elec. of New York, common......... ag 41, 434 
American Water Works & Elec. of New York, particip...... se 7 9 10 
American Water Works & Elec. of New York, first preferred... TA 60 59 
Appalachian Power of Bluefield, common, ...........000 5 ee eee oe 214 214 
Appalachian Power of Bluețtield. preferred... ...... 0.000.005 eee eae 7 20 20 
Cities Service of New York, COMMON. ........ 000 eee ene eee +extra 205 203 
Cities Service of New York, preferred... .. 0.0... . ce ee ee eee oie 6 7 74% 
Commonwealth Edison of Chicago ..... 00.0.0 cee ee ee eee er 8 107 10614 
Comm. Power, Railway & Light of Jackson, common.......... Se ee 21% 211% 
Comm, Power, Railway & Light of Jackson, preferred......... ; 6 50 50 
Federal Light & Tiaction of New York, common..........0.- Pe ace 5 5 
Federal Light & Traction of New York. preferred.............. po dar 28 28 
Hlinois Northern Utilities of Dixon .. 2... 0... cece ee ee eee ee sos 6 AS T 
Middle West Utihties of Chicago, common,..........000.ee 00. 2+extra 25 25 
Middle West Utilities of Chicago, preferred... .. 0... cee ee eso 6 59 59 
Northern States Power of Chicago, common...........00e008 ex. div.7 61 By 
Northern States Power of Chicago, preferred.........-...00- ex.div.7 ST 86 Lo 
Pacific Gas & Electric of San Francisco, COmmMmon.........s.soe aa: 33 32 
Pacific Gas & Electric of San Francisco, preferred.......... oie 6 81 S] 
Publie Service of Northern Minois, Chicago, common....... Sis 7 73 Thlg 
Public Service of Northern Ulinois, Chicago, preferred........ ; 6 Si 85 
Republic Railway & Light of Youngstown, common......... sare 4 23% 23% 
Republic Railway & Light of Youngstown. preferred.......... ‘ 6 56 56 
Standard Gas & Electric of Chicago, common...........6058. TO 6 6 
Standard Gas & Electrice of Chicago. preferred. ............. Liste 6 22 24 
Tennessee Railway, Light & Power of Chattanooga, commor.... .. 214 214 
Tennessee Railway. Light & Power of Chattanooga, preferred... 6 8 S 
United Lizht & Railways of Grand Rapids, common......... wars 4 27 27 
United Light & Railways of Grand Rapids, preferred........ fers 6 611% 601g 
Western Power of San Francisco, commomn...........+.0+0e888 ive a 11 11 
Western Power of San Francisco, preferred. .........002 000 Scar 6 46 46 
Western Union Telegraph of New York ........0...0.. 000000: .. extra 8914 R91, 
Industrials— wer = \ 
Electric Storage of Fhiladelphia, common...............02000 08 : 4 49%, 4974 
General Electric of Schenectady oo... cee ccc eee een es ask 8 13714 1371% 
National Carbon of Cleveland, common.............200000ceee Dee 8 5614 DR Lg 
National Carbon of Cleveland, preferred.......snaaneneesneo Sea b 1303% 1203, 
Westinghouse Electrice & Mfg. of Pittsburgh. common....... +extra 413 41%, 
Westinghouse Flectric & Mfg. of Pittsburgh, preferred...... Sere 60 60 
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Example of Maintenance That Anticipates Trouble and Removes Its Source Before the Trouble Can Develop. 


The first view shows one of the guy wires of a steel stack crossing over and dangerously near the distribution lines on 
i; 


the other side of the alley; the stack was also insufficiently 9" 
especially set for the purpose, the tall one removing the hazard from the guy over the live line. 


‘hows the stack guyed to three poles 
By making these changes the 


central-station company has practically removed the possibility of trouble to its lines from failure of the stack or any of its guys. 


Why Electric Service Must Be 
Maintained 


Electric Power Supply an Essential Element in Winning 
the War— Maintenance of Generating and Distributing 
Equipment Necessary for Reliable and Economical Service 


By F. H. BERNHARD 


CONOMY is one of the most important needs 

of these strenuous war times. Loyalty to the 

splendid cause that we uphold requires that all 
Wastes be eliminated and that ordinary expenditures 
and Consumption be limited to those necessities upon 
Which the welfare of the nation depends. In this way 
only can we release for prosecuting the titanic strug- 
gle into which we have been drawn the tremendous 
resources that are needed to insure its early and suc- 
cessful termination. 
A e practice of economy is taking hold of the 
‘imerican people in general and especially so of busi- 
ness men. Increasing costs of materials and labor, 
together with uncertainties in the business outlook 
compel special consideration of all possible economies 
before the prices of products be radically increased 


and output thereby restricted. In the public utility 
held this is particularly true, since rates cannot be 
raised indiscriminately without the consent of the 
regulatory commissions, and these bodies are reluctant 
to grant such increases until it is clearly shown that 
the utmost economy is being éxercised in the operation 
of the utility. 

Managers of electric utilities are fully alive to the 
need for unusual operating economy and also for 
economy in improvements, such as extensions and 
desirable replacements. These betterments are now 
being restricted to the most definitely essential, both 
because of high costs and difficulties in raising the 
necessary capital. Correspondence and personal 
inquiry among managers of typical central stations 
conducted by editors of the ELECTRICAL REVIEW as to 
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the extent of the usual spring construction work have 
shown that this will be restricted this year almost 
entirely to only such work as 1s already under way or 
for which the fnancing has already been done and 
orders placed. Projects that would doubtless have been 
undertaken under more favorable financial and cost 
conditions are being indefinitely postponed. Line exten- 
sions are being generally limited to those which the 
prospective consumers are financing in whole or in 
part. In some places even the replacement of prac- 
tically wornout equipment is not contemplated this 
vear, the managements being seized with what amounts 
virtually to panic. 

That such an extreme policy is not only short- 
sighted, but actually dangerous, will be shown in the 
following. The nation demands economy but it does 


Result of Fallure to Maintain a Boller Properly in an Electric 
Light Plant. 


A boiler in a small central station, resenting lack of suit- 
able attention, “let go” and scattered itself and most of the 
plant over the surrounding premises. That the destructlon was 
not still more serious was almost a “miracle. 


not want that false economy that comes from parsi- 
mony. When economy is carried to the point where 
the saving effected is less than the cost of overcoming 
the harm produced, it ceases to be economy. The 
primary object of public utilities is to serve the public. 
If through some misdirected savings the service is 
rendered grossly unreliable and inadequate, the sup- 
posed economy becomes a myth. In recent months 
the railroads have been accused of intentionally fail- 
ing to maintain their properties in efficient condition. 
This charge may be not at all true, but the public has 
been quick to accept it as one of the causes for the 
serious trafic tieup of the last few months and in 
some quarters it 1s being urged as a reason for per- 
manent government ownership of the railroads. At 
any rate, the tieup has lowered the prestige of the rail- 
roads by exposing their inability to render adequate 
service when their aid was depended on in a grave 
national crisis. 

In times now fortunately almost past. it was cus- 
tomary for a utility whose franchise was approach- 
ing expiration to let the property and the service it 
was rendering run down to a very low state of eff- 
ciency. There may have been some reasons for this 
in view of the uncertainties of dealing with city coun- 
cils, but in general it was unquestionably a sadly mis- 
taken policy. It stirred up ill will against the utility 
corporation on the part of the general public. it gave 
an opportunity for professional agitators to bring 
utility questions into politics, and it undoubtedly was 
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largely responsible for the imposition of onerous re- 
quirements in the franchises when renewed. In these 
times of commission regulation there is little or no 
excuse for following such a suicidal policy. In fact, 
those commissions that have established service stand- 
ards and service inspection will not tolerate a de- 
terioration of the service. 


PusBiic INTEREST DEMANDS THAT UTILITIES BE 
MAINTAINED AT MAXIMUM EFFICIENCY. 


President Wilson only the other day voiced the 
growing sentiment of the American public when he 
said: “It 1s essential that these utilities should be main- 
tained at their maximum efficiency and that everything 
reasonably possible should be done with that end in 
view.” Secretary of the Treasury McAdoo, recogniz- 
ing the importance of utility service to the nation, 
said, “Our public service utilities are closely connected 
with and are an essential part of our preparations for 
and successful prosecution of the war.” The fact is 
that public utility service was never so necessary to 
the nation’s welfare as at present. Increased power 
demands by the many industries making the nation’s 
munitions of war are being met more economically, 
expeditiously and reliably by central-station systems 
than by enlargement of old, or erection of new. isolated 
power houses. Electric light, power and signaling - 
services of dependable character are being provided for 
scores of army camps, training grounds and embarka- 
tion ports. Necessary protective lighting is being fur- 
nished for military and war-supply establishments. 
Proper housing of thousands of emploves of munition 
and shipbuilding plants calls for electric light service 
and electric railways for carrying these employes 
quickly between their abodes and places of employ- 
ment. In view of these facts, it 1s no wonder that the 
government authorities have recognized the necessity 
of maintaining unimpaired, efficient utility service. 

The urgent need for general economy also empha- 
sizes the economic character of such service. The 
necessity for conserving coal enhances the value of 
the large, efficient central-station generating plant and 
makes it uneconomical to operate small, inefficient 
power plants. The brief career of the “jitnev” bus, 
which aroused so much interest a few vears ago, has 
convinced the public that urban transportation is pro- 
vided most economically by electric traction systems. 
Tt is evident that the electric utilities in general are 
hetter understood by the public and the importance 
of their service is more widely appreciated than ever 
hefore. Indeed, the public as a whole agrees with the 
President and the Secretary of the Treasurv that it is 
better to raise the rates where necessary than to per- 
mit the utilities to suffer through insufficient resources. 
which means inadequate maintenance accompanied by 
impaired efficiency and dependability of service. 

Enough has been said in the foregoing to show 
that the public is relying more than ever on contin- 
uous. high-grade electric service, which has hecome 
indispensable to the nation as a whole. Moreover, it 
is willing to bear the present additional cost of pro- 
viding this service rather than put up with possible 
interruptions and lowered efficiency. Clearly there is 
no excuse left for a central-station manager failing to 
maintain his property in top-notch condition so that 
the community he serves and the country at large may 
not find his service lacking, as was that of the railroads 
in January, just when it was needed most. 

In the large central-station system proper consid- 
eration is usually given to maintenance and deprecia- 
tion, but in the small plant these matters_are more 
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likely to be overlooked, especially at a time like this 
when conditions are somewhat unsettled. However, 
even in some fairly large companies there is a tendency 
to skimp maintenance this year as much as possible, 
to an extent, in fact, that is likely to have serious 
effects on efficiency. 

For many years public utility engineers and ac- 
countants have discussed the subjects of maintenance, 
depreciation and the related topics of obsolescence, 
reserve funds, etc. Considerable differences of opin- 
ion have arisen concerning the details of these mat- 
ters, but in genera! there is agreement along the fol- 
lowing lines. The property of a utility company, aside 
from its land, depreciates or deteriorates in value and 
efficiency with wear and tear and also with age. Part 
of this deterioration can be overcome by proper main- 
tenance: as a rule, this consists in making such minor 
Tepairs or replacements of parts as will maintain the 
machine, apparatus, or other equipment considered in 
the highest possible state of efficiency. For instance, 
an exciter has its brushes replaced, commutator trued 
up, armature blown out, etc., at various intervals: the 
more thorough the attention given to the machine, the 
more perfect its maintenance, the more efficiently and 
reliably it will operate and the longer will be its useful 
life. Maintenance is evidently closely associated with 
operation and the cost of maintenance should form a 
part of regular operating charges. 

In spite of careful upkeep the deterioration of part 
of the plant equipment is likely to continue so that at 
a certain point it will become cheaper to replace the 
machine or apparatus bodily than to repair it to any- 
thing like original efficiency. For instance, in case of 
a boiler, a gradual deterioration of the strength of the 
tubes, stavs, drums, etc., will take place despite regu- 
lar cleaning, inside and out, so its safety and operating 
capacity becomes decidedly impaired, making complete 
replacement desirable. Such deterioration, eventually 
terminating the useful life of an apparatus, is tech- 
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nically called depreciation. The cost of making a com- 
plete replacement of the apparatus is usually met from 
a special fund known as a depreciation fund; certain 
sums are set apart each year out of earnings so that 
the total sum, with interest, at the end of the esti- 
mated useful life of the apparatus permits replacing 
it without drawing on operating expenses or new 
capital, , 

It should be noted that in the case of some equip- 
ment, like pole lines, it is possible by proper mainte- 
nance to extend the useful life indefinitely, for by 
replacing a decayed pole or crossarm here and there 
as it becomes worn out, likewise by replacing fractured 
insulators and broken or weakened wires when needed, 
the line may be kept in splendid condition for an ex- 
tremely long time. As an almost: invariable rule, per- 
fect maintenance improves the operating efficiency, 
extends the useful life and increases the safety of 
equipment and its immunity from damage by abnor- 
inal strains. 


Proper MAINTENANCE INSURES SAFETY. 


It is necessary to again remind the central-station 
and other electric utility managers that their service 
was never before so fully appreciated and depended 
on as at present. Not only the public at large, but the 
Government recognizes electric service as peculiarly 
essential at this critical time. Furthermore, even the 
former most bitter opponents of central-station serv- 
ice, the owners of isolated plants, are in many cases 
showing an eagerness to be served from a central 
supply, and those endeavoring to solve the coal short- 
age are pointing.out how fuel conservation will be 
materially aided by changing over the inefficient 
isolated plants to central-station service. 

Clearly the requirement of the hour is not decreas- 
ing maintenance to a minimum, but increasing it to 
the greatest reasonable extent. Let us consider for a 
moment what an absurdly ridiculous policy minimum 
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Typical Cases of Poles Weakened at the Ground Level and in Urgent Need of Being Replaced to Prevent Failure of the Line, 


Decay of poles almost invariably occurs chiefly at the ground line. 
line conditions was otstructed by large stones, a heap of rubbish and tall grass in the order named, 


tions to permit taking the photographs disclosed decay so far 


strains of a bad storm. 


In the three cases shown observation of ground- 
Removal of the obstruc- 


advanced that the poies were likely to—fail from excessive 
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Poorly Maintained Circults Leaving a Power Plant. 


Accidents to linemen and tc pedestrians, as well as crosses 
and other interruptions of service, are likely to occur from 
such promiscuously arranged and poorly kept circuits. Clamor 
for ridding the streets of overhead circuits often also results 
from such conditions. 


maintenance is. Suppose the plant is allowed to run 
down without attention to boiler-scale removal and 
soot cleaning, repair of furnace and setting cracks, re- 
placing of broken gauge glasses, etc. Efficiency and 
operating economy will, of course, suffer first, but 
more important yet, conditions will be made ripe for 
positively disastrous results. If allowed to continue 
indefinitely, the end of the plant’s career may sud- 
denly come in a violent boiler explosion such as that 
which wrecked an electric plant and created the havoc 
shown in one of the accompanying illustrations. Here 
was the tragic end of false economy. An ounce of 
prevention is indeed worth a pound, sometimes even 
a ton, of cure. 

It is scarcely necessary to call attention to count- 
less other, sometimes less violent, results of a policy 
of minimum maintenance. Failure to replace a pole 
that 1s seriouslv decayed at the ground line may result 
during a terrific storm in causing failure of a consid- 
erable section of an overhead line. Even a steel tower 
line that is not inspected, painted and otherwise main- 
tained. properly may fai] because the storm strain.was 
too great for a corroded member in one of the towers, 
as is shown in another illustration. 

It was formerly the custom to pass the responsibil- 
ity for damage by lightning, floods, wind and sleet 
storms, explosions, and the like, to an inscrutable 
Providence. Knowledge of construction and main- 
tenance has advanced so far, however, that such de- 
structive agencies, protection against which was not 
understood in the early stages of the art, can now be 
rendered quite harmless. In many cases damage by 
such causes is only a reflection on the ignorance, neg- 
ligence or parsimony of the management. 

A large number of men have been called into the 
nation’s active service and their places have been taken 
by less experienced employes. These new men are in 
manv cases unfamiliar with the special needs of the 
equipment placed in their charge and often. indeed, do 
not understand its construction. This condition places 
an added responsibility on the management to see that 
the equipment is kept in first-class working condition 
and that interruptions to service from inadequate 
insnection and maintenance be guarded against. 

Casual glance along a distribution circuit in an 
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alley may fail to disclose any weakness to an inexpe- 
rienced lineman or inspector. Only too often, in un- 
paved alleys after a long winter especially, the bases 
of the poles will be covered by piles of ashes or other 
rubbish and the decay at the ground line hidden unless 
the rubbish, stones or grass are removed to expose 
the weak parts. 

Countless other instances might be cited of the 
exceptional present need for high-class maintenance. 
In the case of progressive central-station companies 
thorough inspection and maintenance anticipate 
troubles and remove their probable source before they 
develop. Two of the accompanying views show a 
case of this kind. The cost of making the changes 
illustrated was small compared with the troubles that 
would have resulted from collapse of the stack onto 
the lines. i 

Not only ordinary maintenance but even complete 
rehabilitation of equipment is justified by prevailing 
conditions in many cases. Extraordinary loads and 
abnormal operating conditions are now frequently im- 
posed on apparatus. The cost of such complete over- 
haul or change is well warranted by the increased 
capacity and reliability obtained. In many cases neces- 
sity has stimulated the development of less expensive 
methods, as is described in the following article. 

Electric service is now on trial. The demand for 
it is greater than ever. If it is met by safety and 
reliability, the demand will not only continue but 
greatly increase after the return of normal times. If 
safety is not given proper consideration, the prestige 
of the central station will suffer. Safety and contin- 
uity of service can readily be promoted by greater 
attention to maintenance and reasonable expenditures 
to this end are not only warranted but expected by no 
less an authority than the President of our country. 
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Havoc Created on Overloaded Lines by a Severe Storm. 


A tall steel tower on a high-tension transmission line col- 
lapsed during a storm because a weak structural section had 
not been strengthened. Wires in nearby telephone line were 
displaced and are in need of readjustment. 
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A Standardized Method of Unit Con- 


struction for Central Stations 


Method of Sectionalized Construction Employed by the Commonwealth 
Edison Company that Expedites Construction and Reduces Costs, 
Simplifies Operating, Increases Safety and Improves Station Layout 


HE past year has been rather a difficult one for 
most central-station companies. It has been dif- 
ficult to obtain fuel for normal needs, and the 

demand has increased. Loads have increased faster 
than capacity has been obtainable, while there is a 
continued demand for central-station energy above 
the past normal rate of growth. Costs of fuel and ma- 
terials have gone up, while the quantity and quality 
of labor has gone down until today both men and ma- 
terials are at high premium. These conditions have 
combined to make it difficult to meet the demands of 
customers, while the inflated prices of material and 
growth of the short-time transitory loads that are but 
for the duration of the war have still further created 
the necessity of economy in construction and other ex- 
penditures. 

The higher expenses and larger margin between 
gross revenue and net income have demanded atten- 
tion to the smallest detail of expense in the endeavor 
to save, eliminate extravagances, simplify, and con- 


serve men, materials and apparatus. The use of 
voltage regulators instead of installing increased cross- 
section of copper, apart from improving the standard 
of service and being the correct solution to a com- 
paratively simple problem, is a very economical meas- 
ure in a good many cases at this time, and thus may 
be considered as one of those measures that by spend- 
ing a little saves considerable in investment and in- 
creases income, since energy consumed is directly af- 
fected by voltage regulation. The installation of 
feeder regulators is an item of construction, and here, 
too, every effort should be made to reduce initial cost. 
The subject, therefore, of installing induction regu- 
lators cheaply and quickly is pertinent at this time 
and should be of general interest. 

The Commonwealth Edison Company has em- 
ployed for several years a form of construction pos- 
sessing many points of interest both from the con- 
struction, economic and operating aspects. The 
method was not primarily adopted as a war measure, 


Fig. 1.—General Arrangement of Feeder Cabinets, Showing Location of Apparatus, Method of Mounting and Safety Enclosure. 
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but nevertheless is extremely well suited as such be- 
cause of its simplicity, low unit cost and the manner 
in which it enables certain difficulties of the labor sit- 
uation to be overcome. This company has adopted 
what might be called the inclosed unit method of in- 
stalling its 4000/2300 feeders. Each unit is com- 
plete in itself and comprises everything in any way 
concerned with a three-phase four-wire circuit and its 
regulating apparatus except that mounted on the 
switchboard. The method of inclosing the equipment 
and the way in which the unit is constructed for low 
cost are both interesting. 


Fig. 2.—View of Basement Beneath Feeder Cabinets, Showing 
Control Wiring Enclosed In Conduit and Four-Conductor 
Cable Where it Passes Through Celling and 
Rests In Cable Runway. 


The complete feeder installation comprising a unit 
usually consists of six single-phase, 115-volt direct- 
current solenoid operated oil circuit-breakers and six 
disconnect switches, three to each of the two main bus- 
bars, three single-phase induction regulators and trans- 
fer disconnect switches between them and their feed- 
ers, a current and potential transformer per phase, 
one line drop compensator in the neutral, and one sec- 
ondary relay per phase. Apart from this equipment, 
which 1s completely inclosed by. the unit frame, there 
are the two station buses and an auxiliary or transfer 
bus carried upon and enclosed by the unit frame. A 
general idea of the appearance of a number of these 
units is obtained from Fig. 1. 


DETAILS OF UNIT CONSTRUCTION. 


Fach unit comprises the inclosing frame, which is 
made up of angle irons bolted together. Upon this 
frame are mounted the cabinets used to partition and 
isolate the high-voltage phases and disconnect switch 
cabinets, which are made of asbestos board about 
14 inch thick bolted together. Upon the steel frames 
are mounted all apparatus except the regulators and 
switchboard equipment, which, as seen in Fig. I, are 
located in their allotted places upon floor or switch- 
board. All phases are protected from each other by 
barriers of asbestos, as seen. 

From Fig. 3 a better idea of the general lavont can 
be obtained. At one side of the unit are hung the oil 
circuit-breakers connecting the regulators or circuits 
to buses. Immediately above the breakers are the 
disconnect switches connecting above with the two 
main station 4000-volt busbars which run in vertical 
plane through the unit in their asbestos cabinets. 
Above these buses are installed the transformer bus. 
At the other side of the units, in their respective loca- 
tions, stand the regulators, and above, mounted upon 
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them, are the secondary or reversing relays. Above 
these, mounted upon the iron frame, are the discon- 
nect switches for cutting in or out the regulators with 
their cabinets. These transfer switches are of double 
pole and double blade type so as to transfer the circuit 
from its regulators to a spare circuit equipment or to 
regulators of another circuit through the transfer bus. 
A disconnective switch has been added to ground the 
circuit cable. Underneath the circuit-breakers a ter- 
minal board is hung, to which all meter and motor 
leads go from transformers, the solenoid operated oil 
switch and regulator motor, thence to the switch- 
board. In the case of current transformer secondaries, 
they pass through link switches before passing to 
switchboard. In this way meters may be readily 
checked or trouble located, which is the purpose of 
this terminal board. 


SAFETY FEATURE PROMINENT FACTOR OF DESIGN. 


The asbestos cabinets containing the disconnects 
to the oil switches are so arranged with interlocking: 
devices that the disconnects of either bus may be op- 
erated at a time, but not both. Both cabinets may, 
however, be locked closed, as 1s done in some cases 
when men are working on equipment or a circuit. As 
both sets of disconnects cannot be operated at once, 
there is little opportunity for mistakes to occur. All 
units and individual phase sections are stenciled con- 
spicuously inside and outside as to circuit number and 
phase letter. All live parts are inclosed and each phase 
is protected from the others. All equipment such as 
secondary relay and potential transformers are so 
placed as to be accessible without endangering the’ 
operator to danger in making replacements or inspect- 
ing. All parts are in fact amply protected, yet readily 
accessible. 

From Fig. 1 it will be seen that extensions are 
easily made, since it is merely a matter of adding 
additional units to those already installed. The re- 
spective rows of units, as shown, are so spaced that 
there is ample room to move a regulator out of its 
nosition and move another in its place. 


\IAKING Up AND INSTALLING THE UNITS. 


The angle-iron frames are made up in the com- 
pany’s shops. where facilities exist for economical 
and quick work. Here, too, are made the asbestos 
cabinets and switchboards. The frames are erected 
and the asbestos cabinets mounted upon them in the 
shop, as are in some cases the marble slabs for the 
disconnect switches. When a station is ready to re- 
ceive the unit it is shipped out already made up, usu- 
ally on an electric truck. Just how much apparatus is 
actually mounted in place upon the frame in the shop 
is really a matter of convenience, and depends largely 
upon the weather, the distance from shop to substation 
and the facilities. for moving the feeder unit from 
truck to its location in the station. However, the cabi- 
nets and disconnects are usually installed in the shop, 
the copper buses, breakers, and instrument transform- 
ers being mounted in place in the station. It is to be 
noted that the 4000-volt copper buses which are en-. 
closed in asbestos compartments are bare, but the 
exposed copper connections are insulated as a safety 
measure. 

Once in the substation, the work of getting the unit. 
into service is usually rapid. The frame is bolted down 
to expansion bolts, probably already installed. The out- 
going cable is pulled up through the floor white the. 
various pieces of apparatus are mounted upon the 
frame in locations ready to receive it. Control wiring 
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is pulled through conduit and connected to the ter- 
minal board while the main and auxiliary buses are 
connected up to those of adjacent units. The regu- 
lators are run into place and connected up to the lugs 
of the disconnects already mounted above them. The 
whole work of mounting the apparatus is simple, and 
requires really little more than the use of screw- 
driver, wrench and solder pot. All apparatus is in- 
stalled upon the same floor, the only exception being 
the outgoing feeder and control wiring to switchboard, 
both of which pass through the floor, the one a lead- 
covered four-conductor cable which passes to the 
cable runway in the basement, while the control wires 
pass in conduit to the switchboard. Four holes alto- 
gether are required in the floor for each section or 
circuit unit. 

The method of running the underground cables 
from their regulators to the manholes is particularly 
interesting. As seen in Fig. 2, the cable-, instead of 
being laid upon the basement floor and then covered 
with cement, as is the common practice are carried 
upon a sheet-iron cable runway carried on supports 
hung from the ceiling. This method is the simplest 
and cheap—the cables, while protected from exter- 
nal damage by cement wrapping, are readily get-at- 
able for change or repair. Moreover, being exposed 
to the air, ventilation is ample. 


ECONOMIC ADVANTAGES OF UNIT CONSTRUCTION. 


The above mentioned method of installing feeder 
control apparatus has a large number of advantages, 


à 


ieee è 
7 A * t 
r 
my A 


i 


Weal 
E 


Th 


Y 


I 


i 
= | 
4 
i 


a. ee 


ge 


| 


ELECTRICAL 


REY TE AY 411 
with few, 1f any, disadvantages, as to substation design, 
low unit cost, flexibility and operating features. Hav- 
ing all apparatus on the same floor and utilizing head 
room instead of floor space enables high kilowatt ca- 
pacity for given floor space and correspondingly low 
expense for substation construction. For quick work 
the arrangement is almost ideal. The frames may be 
erected and made ready before the substation is ready 
to receive them, thus reducing delays. Moreover, the - 
mounting of the individual pieces of equipment is so 
simple that once the substation permits the work can 
be carried on to rapid completion. Since the work re- 
quired for making up the frame is done in the shops, 
the unit cost is low. As the frame and apparatus for 
each feeder unit is the same, each feeder installation 
is a duplication of the other, thus reducing the amount 
of work performed by all departments and enabling 
sudden requirements to be met quickly with a mini- 
mum of effort, since the work assumes the aspect of 
routine. The elimination of a large amount of detail, 
apart from the cost attached, is particularly beneficial 
at this time of labor shortage and rush of work. 


OPERATING ADVANTAGES OF UNIT CONSTRUCTION. 


The advantages of the disposition of apparatus 
cannot be too strongly emphasized from the operating 
viewpoint. While the economic advantages as to low 
unit cost are great, the advantages as to operation are 
even greater. All apparatus in any way connected 
with the functioning and operation of the circuit is 
close together, on the same floor, readily viewed at 
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Fig. 3—Feeder Cabinets in Process of Completion, Showing Apparatus in Course of Being Mounted in Respective Locations. 
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once. All apparatus can be easily supervised and con- 
trolled, thus eliminating that class of mistakes that 
may arise where apparatus 1s widely scattered and 
on different floors. While all apparatus is compactly 
located, congestion is absent. While all parts are 
amply protected, each part is readily accessible. The 
arrangement is flexible to the extreme, and con- 
veniently so, since an operator can do all switching 
„and paralleling of circuits or regulators on the one 
floor and with a minimum of exertion and loss of time. 
Present-day requirements are such that simple fool- 
proof features, safe yet cheap, flexible yet not com- 
plicated, are necessary. The above arrangement meets 
all of these requirements. 

The unit form of construction described, with its 
low cost, its simplicity and ability to permit duplica- 
tion on short notice and where labor is variable and 
not of the best, assumes particular interest at this 
time when quick extensions are required to be made, 
and where costs of construction have to be curtailed. 
The high price of copper, the economy of good volt- 
age regulation, the ability of the automatic voltage 
regulator to accomplish so much more cheaply what 
otherwise would have to be obtained by additional 
copper, the scarcity of copper as well as the men to 
string it, the greater return from regulators than cop- 
per, makes the above method of cutting construction 
costs and counteracting the shortage of time and 
skilled labor of more than passing interest to those 
having similar problems to meet. 


ELECTROCHEMICAL PROGRESS NECES- 
SARY TO WAR. 


President of Society Shows Rapid Development of Past 
_ Year Has Been Factor in Preparedness. 


Colin G. Fink, president of the American Electro- 
chemical Society, has recently given a review of the 
triumphs of the electrochemical industry in the United 
States for 1917. The production of raw and finished 
materials so essential to the equipment of our army 
and navy was accomplished by providing the neces- 
sary cheap power for the operation of factories and 
chops. Among the materials to which prompt atten- 
tion was given were the ferro-alloys, and special 
steels: and the abrasives, alundum and corundum; the 
graphite electrodes and aviation allovs. Through the 
influence of some of the country’s electrochemical en- 
gineers the Government had become interested in na- 
tional legislation designed to meet the power crisis by 
encouraging the utilization of available water power. 

The electric steel industry’s remarkable growth 
was evidenced by the fact that the number of electric 
steel furnaces had increased from 136 in 1916 to 232 
at the close of 1917. It is shown that in electric steel 
products our nation leads the world, our nearest com- 
petitor being Great Britain, with 150 electric steel 
furnaces in operation in 1917. This rapid growth has 
been due to the demand for special and high-grade 
steels, made better and more cheaplv by this process 
than by anv of the older methods. Dr. Fink asserts 
that no other steel can compare „in quality with the 
electric steel. The change to electric steel is the most 
important and radical since the days when the Bes- 
semer process was first adopted. 

e The two 25-ton and two 15-ton electric furnaces 
in use at the works of [Illinois Steel Company, 
South Chicago, with a third furnace of 25 tons under 
construction there, were referred to. He makes spe- 
cial mention of a new type of electric furnace intro- 
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duced in 1917 by William K. Booth and J. R. Hall, 
two American engineers. A feature of this was an 
auxiliary electrode, making positive the starting of 
each heat, and rendering unnecessary the trouble of 
making contact. Its conducting hearth, giving uni- 
form heating of the entire bath, and speedier and 
more thorough distribution of the heavier alloys, was 
mentioned. He refers, also, to the new Greaves- 
Etchell electric furnace, developed in 1917, in Eng- 
land. 

The subject of the fixation of atmospheric nitro- 
gen 1s taken up. The importance of nitrogen as an es- 
sential constituent of modern explosives and its equal 
importance as an element in soils for the production 
of food were emphasized. The Government’s devel- 
opment of ammonia and nitric acid plants in this coun- 
try was referred to. Kilburn Scott’s new nitric acid 
process was introduced in this country in 1917. By 
this, oxides of nitrogen are produced by passing air 
through an electric arc; and this is subsequently trans- 
formed into nitric acid and nitrates. This furnace, 
which has been in operation for some time in Eng- 
land, is to be put in use in this country, in accordance 
with plans in progress. 

The United States produces nearly two-thirds of 
the world’s output of electrolytically refined copper, 
the American electrochemical refineries having in- 
creased their capacity from 1,250,000 tons in 1916 to 
1,400,000 tons in 1917. He refers to the United States 
as being the only producer of electrolytic tin in the 
world. The purest metal thus far produced is from 
tin ore imported from Bolivia, which is smelted and 
electrolytically refined. 

The increased demand for aluminum, which greatly 
overtaxed the American aluminum factories, was met 
by building and putting in operation an electrochem- 
ical plant at Baden, North Carolina. The great de- 
mand for this metal has been for aircraft construc- 
tion. Under the pressure of war demands, the pro- 
duction of magnesium has become important at Ni- 
agara Falls, where duralumin, composed of copper, 
aluminum and magnesia, is produced. This product 
is said to be as light as aluminum and as strong as 
soft steel. Magnesium is used, also, in a process of 
refining certain grades of soft steel, and for making 
flares and light bombs. 

In like manner he deals with the production of 
electrolytic zinc, its uses and demands; also, electro- 
Ivtic lead refining, a comparatively voung industry, 
founded in America, the result of American inven- 
tions. Calcium carbide production in this country was 
referred to as an industry of increasing importance, to 
supply the oxy-acetylene welding and cutting opera- 
tions: then the increased demands for carbide as a 
raw material used in the manufacture of calcium 
cvanide, a fertilizer, had caused new plants to be 
built. a 
ne American electrochemical industries had a 
prosperous vear, in spite of the handicap of power 
shortage, and the hope is expressed that legislation 
will be speedily put through to provide for the use of 
more water power. 


New York Service Commission Removes Offices. 
—The Public Service Commission for the First District 
has commenced the removal of its offices from the 
Fquitable Building to the structure at 49 Lafayette 
Street. The entire Division of Designs, which pre- 
pares plans for subways, has already been removed, 
and 1s occupying the eighth and ninth floors of the 
building on Lafayette Street. 
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Trend of Public Utility Interconnection 


Nation-Wide Movement Toward Interconnected Generating and Transmis- 
sion Systems Continues Apace, and Already Indicates the Economies of Op- 


eration and Increased Capacity Made Available by Interchange of Energy 
HE present unprecedented industrial activity, the 
springing up of new industries, the scarcity of 
fuel oil in the West and coal in the East have 
caused central-station companies to be hard pressed to 
find capacity to meet new loads. Many isolated plants 
being unable to obtain continual fuel supplies, have 
gone over to central-station service, in this way further 
increasing growth of load. The outstanding feature 
of central-station progress of the last few months has 
therefore been the effort made to obtain increased gen- 
erating capacity to meet the increasing loads, and, fur- 
ther, a serious movement toward the conservation of 
fuels. 

While the ways employed have differed, the aim 
sought has been the same, namely, the attainment of 
more energy and consumption of less fuel. East and 
West, the problem has been the same. As the rail- 
roads have pooled their equipment, shared their busi- 
ness with each other, and adopted co-operation instead 
of competition, so electrical utilities are now doing 
virtually the same thing, namely, interconnecting their 
systems, pooling their capacity and sources of energy, 
and in this way obtaining the benefits of diversity and 
higher load-factors with the accompanying economies 
that accrue. 

The fuel situation has brought the question of 
water-power development to the fore. While all are 
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agreed that it is vitally important to use water 
wherever possible instead of coal or oil, there is con- 
siderable difference of opinion as to how to make this 
possible. There is, however, every indication that a 
working water-power policy may soon be promulgated 
such as will attract capital and at the sdme time not 
give up the property of the people for posterity to pri- 
vate enterprise. 


f. ZR- D NT. 
W ATER-POWER DEVELOPMEN 


With the present live interest being taken in water- 
power development it is interesting to note that there 
is about 6,500,000 horsepower at present developed or 
in course of development. Of this amount it is esti- 
mated about 2,000,000 is in plants of less than 1000 
horsepower. About 50 per cent of the developed water 
power is in five states as follows: 


Per Cent. ; 
Callionima eea eco etait he owe cen 14 
New YORK 6264 4S dee ba tae obs ees 13 
Washington oser ton aeiae eo TAREN sas 10 
Pennsylvania ........ 00.0 cece eee ee cece 6 
South Carolina soc542cc0 Ge vine hue eens ed 5 
48 


With California and New York State in the lead 
and Washington third as to the amount of water 
power developed, it is but natural to expect the move- 
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Pacific Power & Light Company Tied in with Washington Water Power and Northwestern Electric Companies. 
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ment toward interconnection of systems and stations 
should have progressed farthest in these states. Where 
there has been plenty of cheap power, there industry 
has been attracted, the demands for energy have in- 
creased, the necessity for interconnection has thus 
made itself felt the more acutely. 

In the past interconnection has been looked upon as 
something that belongs to hydroelectric development. 
Variable water flow, lack or abundance of water 
pondage, stand-by steam stations as reserve against 
water shortage or line failures were the original pre- 
dominating reasons for interconnection of hydroelec- 
tric svstems. However, the interconnection of sys- 
tems and stations of the same and different companies 
where all energy is steam generated has received a 
great deal of attention since the shortage of coal, its 
high cost and the demand for additional capacity have 
made themselves felt. 

In California the development of water power—as 
elsewhere—has not kept pace with the demand fo: 
electrical energy. In the past it has often been cheaper 
to use steam power for peak loads, during periods of 
water scarcity and similar reasons when auxiliary 
power was required. The investment in steam gen- 
erating apparatus was low compared to that necessary 
to furnish pondage. Today, however, conditions are 
very different. The price of oil has risen, consumption 
has likewise increased far out of proportion to the 
supply. The result is that attention is being forced to 
the utilization of water power wherever feasible, thus 
conserving the oil supply for naval and commercial 
applications where there is little other choice. The 
problem, therefore, in California today is to increase 
the oil supply on the one hand while curtailing its use 
on the other by using water power and hydroelectric 
energy in every way possible. California has already 
become famous for its hydroelectric developments, 
and yet it is probably not widely appreciated that 
hvdroelectrical energy supplies only one-fifth of the 
total power requirements of the Pacific Coast. This 
emphasizes the vast development that vet remains to 
be carried out toward harnessing water power in gen- 
eral, evervwhere. 

Many surveys have been made as to water-power 
sites readily marketable, advantageous locations for 
development immediately or in the near future. The 
same thing has been done as to judicious points of 
physical linking up of systems now existent or pro- 
posed. A number of these proposals and those actually 
accomplished have already been mentioned in the 
ELECTRICAL REVIEW from time to time. 

There are many instances where interconnection 
and increased water development can be obtained 
quickly, effectively and fairly cheaply. On the other 
hand, there are many more instances where intercon- 
nection, while desirable, cannot be accomplished with- 
out heavy expense entailing considerable work. There 
is a decided tendency to carefully weigh the various 
pros and cons of these cases. The fact is not being 
lost sight of that all effort should now be concentrated 
to winning the war, that anv development carried on 
now which cannot be used for the prosecution of the 
war should be held in abevance until a more oppor- 
tune time. There are other reasons why this should 
be so, apart from those of patriotism. Money is now 
expensive, as are also materials and men. Construc- 
tion carried on now at inflated prices will later handi- 
cap the payment of a return upon the investment 
unless rates are proportionally raised, which is unde- 
sirable. Only extensions and construction such as 
cannot be delayed.should now be carried on. 
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A great deal of this proposed interconnection will 
come to nothing. On the other hand, much of it will. 
Promiscuous interconnection is just aS unwise as 
judicious tieing in and linking up is economically and 
financially beneficial. Interconnection is no panacea 
What may be saved in cost of fuel may be far ex- 
ceeded by investment upon the undertaking. The 
Investment expense 1s working mght and day every 
day in the week, whereas the investment only has op- 
portunity to pay for itself while the investment is 
working—and that depends upon the load curve. There 
are a number of hydroelectric plants that have sut- 
fered bankruptcy because the investment was so high, 
notwithstanding that the actual expense of operation 
was low. 


SCOPE OF INTERCON NECTION. 


While the larger transmission companies with their 
high voltage lines, with wide ramifications and large 
Capacity covering vast territories have interconnected 
one large station with another, so, too, have many of 
the smaller plants linked up their systems, generating 
and transmission systems for bulk, emergency and 
week-end interchange of energy. 

3y interconnection it is possible, and beneficial, to 
harness small water powers that would be too small 
to be of use alone. Thus there are many hydroelectric 
plants of a few hundred kilowatts to several thousand 
operating in parallel and generating into a common 
transnussion system. The energy thus contributed by 
the small plants is not large. If it ceased it would be 
possible to go along without them. But they represent 
energy that would have to be obtained in some other 
way if they were not used. These small plants enable 
increased ‘flexibility in the way of conductor design 
and operating flexibility. They mean that just so 
much fuel is saved or water elsewhere is available for 
storage purposes and use for more important work 
later. They mean that line failures and other causes 
of isolation may occur, as they will, with a minimum 
of effect upon service continuity. They mean in some 
instances better voltage regulation more economically 
obtained. | 

Interconnection of hydroelectric plants makes it 
possible to utilize pondage that otherwise would not be 
of use, diversity of stream flow can be utilized, excess 
power generated by floods may be used in the com- 
mon system, saving the consumption of fuel elsewhere. 
With coal-burning plants conditions are much the 
same, except in this case it is more a matter of man- 
ipulating load factor of individual units and plants for 
maximum efficiency and coal saving. On the theory 
that everybody does not do the same thing at the same 
time, it follows at once that interconnection makes 
additional capacity available, and thus enables a greater 
disparity between generating capacity and connected 
load. 

The economic value of a water power depends 
upon to what extent it is located in proximity to a 
market for its energy, and the cost of marketing it. 
So also, for the same reasons, interconnection makes 
it possible and often very desirable to harness small 
water powers. This phase of interconnection, con- 
servation of natural resources and utilization of exist- 
ing sources of energy is one that may be expected to 
receive more universal attention as time goes on. 
Canals may quite possibly be used in the near future 
to relieve railroads of certain classes of freight. Levees 
and various methods of draining lands otherwise of 
little use will enable hydroelectric energy to be devel- 
oped that otherwise would not be feasible, and at the 
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same time reclaim land and prevent damage and loss 
to property and life. 

It would seem that the automatic hydroelectric 
station has a future before it in connection with devel- 
opment of small water powers. Electrical apparatus 
is already largely automatically controlled and very 
largely takes care of itself as to safety, regulation and 
operation. The automatic water-power plant is par- 
ticularly well adapted to automatic control. In the 
development of the small water power of from a few 
hundred to several thousand kilowatts capacity, it is 
necessary to generate energy cheaply and Jabor should 
therefore be a minimum. A small water-power might 
in this way prove a good investment, where if con- 
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tinual attendance were necessary it would not be finan- 
cially desirable, because of the large proportion of 
operating expense occasioned by attendance. The 
automatic water-power plant is already well known. It 
should seem only a matter of time before more spring 
up where exists the water and the interconnection of 
systems to make its use desirable. 

These small automatic stations offer many advan- 
tages for those cases where storage capacity is lack- 
ing, because of topographic or financial reasons. They 
can be operated during fall and winter when loads are 
heaviest and the greatest peaks occur and water is 
plentiful. During the summer, when less water is 
available, they may he left alone, since the investment 
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is‘'a minimum. This field of the small-power auto- 
matic hydroelectric station is one that is as yet barely 
touched upon but which must surely assume real im- 
portance with the coming of interconnection of sys- 
tems and the better appreciation of the value of water- 
power utilization. 

Into the scheme of things the outdoor substation 
will play a larger part than it has already. Barely ten 
years have passed since the question as to whether 
electrical apparatus should be installed outdoors in- 
stead of indoors was thrashed out. Yet in face of 
opposition by many, the outdoor substation has come, 
and come to stay. From now on, with wider inter- 
connection, with the ramifications of high and medium 
voltage transmission and distribution lines and farm- 
ers’ rural lines over the country, the outdoor substa- 
tion and line construction giving strength and reliabil- 
ity with low cost must play a part in the solution of 
the problem of cheap universal energy supply. 


INTERCONNECTION FROM ASPECT OF RATES AND PUBLIC 
OPINION. 


To what extent energy rates may be expected to 
be decreased as the result of operating economies 1s, 
of course, a question difficult to answer. In fact it 
would appear that in some instances interconnection 
would necessitate rate increases rather than reduc- 
tions, because while the cost of fuel may decrease the 
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investment necessary to make interconnection possible 
has increased. It is particularly interesting- in this 
connection to notice that the Great Western Power 
Company and Pacific Gas & Electric Company have 
recently applied to the California Railroad Commis- 
sion for a 20 per cent rate increase for nearly all 
users except “domestic consumers.” As recently men- 
tioned in ELECTRICAL Review these two companies 
and the’ Sierra and San Francisco Power Company 
recently unified their systems and thus set a world’s 
record by supplying some 40,000 square miles by one 
system under one man&gement. It is possible that 
the 20 per cent rate increase sought creates another 
world’s record also. 

One very noticeable feature of the interconnection 
that has already taken place in many places is the 
attitude of the public toward the movement of link- 
ing up of companies. Hostility and suspicion has 
apparently entirely disappeared. The monopoly scare 
appears to be dying a natural death, as the public real- 
ize that the utilities and ample energy at low rates are 
necessary in winning the war now and a vital factor 
in conservation of the nation’s natural resources. 
Moreover, all now appreciate that coal and oil and gas 
as well as water are national assets to use and not 
abuse. 

The requirements for electrical energy are endless, 
for electrochemical processes, mining, irrigation, agri- 
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Water Power Company Connects With Montana Power and Pacific Power & Light Companies, and Soon Will 


Connect With Puget Sound Traction, Light & Power Company. 
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culture, industrial and domestic applications of light 
and heat and power, and last, but not least, eventual 
railroad electrification. It is certain, therefore, after 
the lessons of the last year, that the future will see 
activity such as not previously known for the better 
utilization of existing sources of energy, the amalga- 
mation of these various scattered sources into efficient 
networks by interconnection of systems and plants. 


LARGEST HIGH-HEAD FRANCIS TURBINE. 


Puget Sound Traction, Light & Power Company Installs 
25,000-Horsepower Unit, Which Is Largest 
Hydraulic Turbine of Its Type. 


The Puget Sound Traction, Light & Power Com- 
pany, Seattle, Wash., is installing a new turbine unit 
in its White River hydroelectric plant in the vicinity 
of Sumner, that state, of 25,000 horsepower capacity. 
The two original units, which were installed in 1911, 
have a rated capacity of 36,000 horsepower, but in 
actual practice have carried a load of 44,000 horse- 
power. This equipment, which includes Francis tur- 
bines, was built by the Allis-Chalmers Manufacturing 
Company, the plant having been designed and installed 
under the supervision of Stone & Webster, engineers. 

The new unit being installed consists of equip- 
ment similar to that of the two units now in use, the 
new Francis turbine, however, having a capacity of 
25,000 horsepower, which is the largest of this type 
ever built. The accessory equipment includes some 
new features for regulation and control to meet con- 
ditions which exist. 


To SuppLy New ELECTRIFIED ZONE. 


The new installation is being made primarily to 
supply the power required by the Chicago, Milwaukee 
& St. Paul Railway Company to operate passenger 
and freight trains over the Cascade Mountain division 
in Washington. The electrification of the part of its 
main line from Tacoma and Seattle easterly to 
Othello, near the Columbia River, has been in prog- 
ress since May 1, 1917. The work covers a stretch 
of about 200 miles, and is to be completed later this 
vear. That part of the division extending from the 
summit of the Cascade range to Seattle and Tacoma, 
it is understood, will require 25,000 kilowatts, and 
this energy is to be supplied by tthe Puget Sound 
Traction, Light & Power Company. The economy 
and efficiency attained by the C., M. & St. Paul in 
electrically operating 440 miles of its Rocky Moun- 
tain division in Montana for the last 18 months not 
only justified the electrification of the Cascade di- 
vision, but made available reliable bases upon which 
to figure construction and operating costs. The Cas- 
cade Mountain division is not only within a territory 
of great hydroelectric power, both developed and un- 
developed, but it cuts through the coal fields of west- 
ern Washington, the output of which is rapidly in- 
creasing. 

The White River plant, herein considered, is only 
one of several hydroelectric plants operated by 
Puget Sound Traction, Light & Power Company in 
western Washington. The White River, which heads 
in the glacial regions of Mount Ranier and flows 
westerly into Puget Sound, is subject to the variations 
in volume that is characteristic of mountain streams. 
The first step in the development of this hydroelectric 
power was in the construction of a timber-crib dam 
on this stream, close to Buckley, a coal mining town 
some distance upstream from Sumner. Heavy steel 
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gates at this dam control the discharge of water into 
a wooden flume by which it is carried to a fore- 
bay in which much of the silt carried down by the 
stream is settled; and it is so arranged that the fore- 
bay may be drained and flushed to get rid of the silt. 
The water, thus clarified, is carried in open canal to 
the main storage reservoir, known as Lake Tapps. 
This 1s an enlarged natural lake-bed, the inclosing 
boundaries having been built up to hold water at a 
level of 35 feet, giving the basin a storage capacity of 
about 2,250,000,000 cubic feet, water from which is 
delivered to the power plant at 440-foot head. 


Dam CONSTRUCTION. 


The open canal and tunnel, through which 3000 
cubic feet of water per second is carried from Lake 
Tapps, discharge into a concrete-built forebay over- 
looking the power plant. Water is conducted from 
the forebay to the turbines through 8-foot steel con- 
duits. In order to meet the variation of power load 
in the system, especially that variation due to the pull- 
ing of heavy freight trains up grade, hydraulic control 
equipment was installed. In this problem the re- 
quirements as to water conservation and speed regu- 
lation under extreme fluctuations of power over high- 
tension transmission lines were specially considered. 
One requisite was the installation of turbine gov- 
ernors sufficiently sensitive to prevent excessive vari- 
ation in speed and voltage, and another was to provide 
for quick control of turbine gates so as to obviate the 
effect of sudden changes in flow of water through the 
tunnel and pipe lines. A surge tunnel, built between 
the tunnel outlet and the pipeline intakes, was designed 
to prevent surges of water through the tunnel from 
exerting excessive pressure in the steel pipes. It was 
also decided to use pressure regulators in connection 
with the turbine to effect a release of water when cut 
off by the governor suddenly closing the turbine gates. 
This release, or bypass, then automatically closes so 
gradually that the flow of water ceases without pro- 
ducing a secondary-pressure rise. Another plan 
adopted was to put in air-cushion tanks from which 
hydraulic pressure on the turbines is drawn at times 
when the power demand suddenly rises, and when at 
such times the pipe-line volume would be insufficient to 
meet the required pressure on the turbines. The 
necessary speed regulation is secured by the effect of 
these accessories acting together, and in connection 
with the fly-wheel effect of the revolving parts of the 
generator. 


DETAILS OF PRESENT EQUIPMENT. 


Some facts descriptive of the two original units 
will be of interest, as the features of those units are 
being adopted for the new turbine-generator unit being 
installed. The turbines of the two initial units are 
the double-discharge type, on a horizontal shaft, with 
spiral case, operating at 360 revolutions per minute, 
under a head of 440 feet. The water for these tur- 
bines passes from the penstocks through steel valves, 
butterfly type, having an inside diameter of 7 feet, 
each valve gate sustaining a normal pressure of 
1,000,000 pounds; and this is greatly increased on 
occasions of the maximum pressure exerted when the 
valve is closed against the full penstock volume. The 
runner receives water through a scroll-type steel 
casing, by which it is delivered in a direct, steady 
volume. Steel guide vanes, between which the water 
passes on its way to the runner, furnish the means by 
which the volume of water is regulated by the gov- 
ernor to meet the load requirement of the generator. 
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The runner is held in position on the turbine shaft 
by bolts fastening it to a forged flange on the shaft. 
The runner, being the double-discharge type, divides 
the water into two equal volumes, these discharging 
through a quarter turn and a tapered steel draft tube. 
The turbine shaft runs on two bearings of ring-oiling 
type, having ball-and-socket seats. The end that con- 
nects with the generator has a solid flange for this 
purpose; the mechanical hand brake, by -which the 
unit is brought to a stop, is connected to the opposite 
end. The spiral casings, brake, bearings and other 
parts are held by bolts to a cast-iron bedplate, grouted 
into the foundation. The guide vanes, operated from 
a steel shifting ring outside the casing, are held in 
three bearings; two steel rods connect the shifting 
ring to the bell crank levers, which are actuated by 
a regulating piston, guided by a crosshead. The oil 
pressure, on both sides of the regulating piston, is 
controlled by a double-acting, hydraulically-balanced 
regulating valve bolted to the governor stand, which 
contains the governor devices. The capacity of the 
governor'in each case is 50,000 foot-pounds, by which 
the turbine gates mav be moved over their complete 
stroke in one second. A pressure regulator, consist- 
ing of an elbow with circular disk valve, is connected 
to a branch pipe on the lower portion of the spiral 
casing. It opens and discharges the water through 
a steel pipe to the tailrace. 

Tests showing the efficiency of these turbines have 
been made, and the plant has developed the highest 
economy in the use of water, and the large storage 
capacity of its reservoirs provides for an ample sup- 
plv during periods seasonal low water. 
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Utility Companies Request Suspension of Rules. 


The Springfield Gas & Electric Company and the 
Central Illinois Light Company of Peoria have ap- 
peared before C. M. Tinney, chief examiner, Illinois. 
Public Utilities Commission, and asked that Rules 
19 and 31 of the Commission be suspended during 
the period of the war. Rule 19 is to the effect that 
electric connections must be made free to new con- 
sumers for a distance not to exceed ten pole lengths, 
the installing company being allowed to charge for 
longer extensions than that specified by the Commis- 
sion in the rule. In a similar way Rule 31 applies to 
gas connections, providing that gas companies install 
gas mains to a certain length free of charge. The two 
companies appearing before the Commission contend 
that the operation of these rules should be dispensed 
with during the period of the war, on account of the 
high cost of labor and materials and because of a 
desire expressed from many public officials that un- 
essential construction be postponed until after the war. 
The companies further ask that they be not compelled 
to furnish gas or electricity to any new consumers 
where additional poles or new mains are required. 


Inspection Trip of Ohio Engineers.—Members. 
of the senior engineering class of the College of Engi- 
neering of Ohio Northern University, Ada, Ohio, 
started on their western inspection trip February 25 
and spent several days of the week in Chicago. They 
visited a number of engineering works and industrial 
plants, and went thence to Buffington, Gary and Ft. 
Wayne, Ind. 


Sectional View of 25,000-Horsepower 


Francis Turbine. 


March 9, 1918. 
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Standardization of Station Construction 


T IS NOW universally agreed that under present 
| conditions only such work as is necessary to meet 

urgent demands or keep apparatus and/plant in 
efficient condition should be performed by central- 
station companies. It is, moreover, appreciated that 
whatever work is done should be done as cheaply as 
possible. | 

Construction work must go on, deteriorated appa- 
ratus must be rehabilitated, extensions must be made, 
since to cease going forward is to lag behind, and not- 
withstanding all manner and methods of retrench- 
ment and curtailment, every effort should still be 
made toward prosecuting as efficiently as possible 
whatever has to be done. As bulk production permits 
rapid output at low unit cost, whether in the manufac- 
ture of automobiles or aeroplanes, so with central- 
station construction. For this reason central-station 
construction costs are usually relatively high, compared 
to what they would be were the work done as the 
main undertaking of the company, instead of as one 
of many items in attaining a goal, although standard- 
ized construction carried on by a holding company 
may be an exception to this statement. However, the 
greater the amount of similar work carried on the 
greater the opportunity to cut cost, in the same way 
that a manufacturer or contractor is able to do. With 
bulk production, whether of substation equipment, 
substations or hardware, comes the opportunity to 
standardize methods, which of course is a radical 
stride toward cost reduction. 

For many central-station companies erecting a 
power house, or installing a unit in an existing power 
house, is an uncommon occurrence, possibly a rarity. 
On the other hand, building a substation, installing 
customers’ substations, erecting outdoor transformer 
banks and line construction are matters that occur 
oftener, and thus offer inducements toward cost reduc- 
tion and improvement through the process of evolu- 
tion and eventual standardization. Where standard- 
ization comes it should be the survival of the fittest, 
safety to persons, service and equipment, flexibility, 
and, when compatible with these, low unit cost. While 
standardization has its advantages hasty or premature 
standardization is undesirable as it may tend to hinder 
improvement and restrain normal development. More- 
over, standardization in construction methods and sta- 
tion design should start from the aspect of safety to 
men and service and after aiming to have these a 
maximum should then progress toward cost reduction. 

Elsewhere in this issue 1s described a method of 
construction employed by the -Commonwealth Edison 
Company that offers many suggestions as to station 


design and layout, methods of construction and reduc- 
tion of costs, simplifying the work of the engineering 
and construction departments and thus offsetting 
somewhat the present-day labor situation, at the same 
time improving operating and safety methods. The 
method described is that applied to only one branch of 
central-station construction of which a number of 
installations are made annually. It is equally appli- 
cable, with modification, to other classes of installa- 
tions, since the underlying principles of safety, reliabil- 
ity, space economy and low unit cost are basic. 

It might be pointed out, however, that the unit cost 
has not been as low as expected, although the enor- 
mous increase in cost of asbestos is one reason. As 
to safety and operating desirability, however, little 
remains to be desired, and it is the very complete 
safety features emploved by the Commonwealth Edi- 
son Company in all its work, of which the described 
installation details are typical, that resulted in its being 
awarded the medal for safety by the American Mu- 
seum of Safety three years ago. 


Spring Construction and Maintenance 


PRING is practically here, an exceptionally wel- 
S come spring after an unusually long and severe 

winter. The revival of construction activities 
customary with nature's vernal reawakening is sadly 
lacking this spring, however. Grim war is spreading 
its mastery over the land and demanding that its 
almost insatiable needs be met first. Aroused to the 
importance of doing its share honorably and thor- 
oughly, the country is making winning of the war its 
chief business. All activities which would deplete the 
resources that the nation needs so urgently in this 
gigantic undertaking to insure world-wide justice and 
peace are being checked more and more. 

Building is one of the first industries to be placed 
on the restricted war basis. Only such new building 
is being done as is clearly required to meet war needs, 
which means chiefly government, military and naval 
establishments and plants supplying the great quanti- 
ties and varieties of munitions, including ships. An 
important need of all such plants of modern type is 
electric power, the increased demand for which 1s 
causing quite a few central stations to be enlarged as 
well as several new ones to be built. Aside from this 
exceptional activity in a relatively small number of 
favored communities, electrical construction work 
throughout the country at large is very quiet. 

The customary spring activity in building new ex- 
tensions to electric lines has been halted before it was 
even begun this year. Even the rehabilitation of lines 
to overcome the ravages of a severe winter is being 
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curtailed and in some places the unheard of policy is 
threatened by keeping down ordinary maintenance to 
a minimum on the score of economy. While economy 
is especially praiseworthy during war times, economy 
carried to this extreme would be so shortsighted as to 
defeat its ends. The folly of actually carrying out so 
absurd a policy is pointed out in an article on other 
pages of this issue. 

Ordinarily, nothing is done to prevent the manager 
of an undertaking from committing business suicide, 
if this does not involve hardship on innocent investors. 
The supply of electrical energy from a central-station 
system has evolved from a public utility into a public 
necessity, and the country’s need for economical and 
reliable energy supply is now so great as to preclude 
the possibility of tolerating failure of this supply 
through willful neglect to maintain the generating and 
distributing equipment in dependable condition. Even 
where electric service is not utilized for the production 
of munitions of war, it is a means for promoting the 
fuel economy still so much needed to ward off another 
coal famine next winter. 

Two men at the head of the nation’s momentous 
affairs, President Wilson and Secretary McAdoo, have 
recognized that the service of public utilities is essen- 
tial to our winning the war and are urging that these 
utilities be aided to every reasonable extent so they 
may render their service unimpaired. The general 
sentiment throughout the country backs up the state- 
ment of our leaders in this regard. Where the costs 
of rendering electric service have increased so much 
as to make higher rates justifiable, the public is very 
much more anxious to pay these higher rates than be 
deprived of the continuity of the service, which would 
be a certain outcome of failure to maintain the equip- 
ment in first-class condition at the very time when the 
service was depended on to a greater extent than ever. 

It is expected, therefore, that even though we may 
not have the usual spring construction activities in the 
way of new extensions, we may at least have unim- 
paired maintenance and, if possible, of a higher order 
than customary. What is desirable, indeed, is excep- 
tionally thorough rehabilitation of plants and lines to 
make them capable of rendering demands for reliable 
service that are greater than ever. To still further 
increase the capacity, reliability and economy of sup- 
ply without much new construction, let us interconnect 
plants and systems the country over into a gigantic 
co-operative electrical network at the service of the 
nation in its greatest time of need. 


A Power-Hungry World Turns to 
Husbanding Its Resources 


NE result of the war has been to create a world- 

wide demand for increased amounts of power. 

In England the annual consumption of electrical 
energy has more than doubled in three years. France, 
robbed of her chief coal resources, and needing power 
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as she has never needed it before, has turned her 
attention to hydroelectric development in the Pyrenees 
and Alps with the result that today she is credited 
with one plant of 250,000 horsepower and a total of 
more than 5,000,000 horsepower in central stations. 
Italy, without coal of her own, with her former 
sources of supplies interrupted and harassed by sub- 
marines and shortage of ocean-going bottoms, too, has 
had to turn to hydroelectric development. Germany's 
production of electrical energy is reported to have in- 
creased from 2,600,000,000 kilowatt-hours in 1913 to 
Over 10,000,000,000 in 1916 and she is now under- 
stood to have plans well matured for complete elec- 
trification of her railroads and the erection of nu- 
merous large interconnected stations to utilize her own 
and Austrian water power, the vast turf and peet 
deposits, as well as coal. Even far-distant Australia 
has plans under way to interconnect her systems and 
obtain more power. 

Here in America the demands created by the war, 
the fuel shortage, inability to install apparatus to keep 
pace with even normal growth because of embargoes, 
high prices and difficulties in obtaining deliveries, have 
caused every means to be evolved holding promise of 
increasing available capacity and saving fuel. Inter- 
connection of power plants and systems has been the 
outstanding method of meeting both these require- 
ments—killing two birds with one stone, as it were— 
for the linking up of various systems into unified sys- 
tems has already made rapid headway. 

The recent fuel situation, as regards both oil and 
coal, both of which are now under control of the Fuel 
Administrator, has forced attention with renewed 
vigor to undeveloped water power. Many near-by 
water powers there are that may be made available 
for use with little trouble, expense or delay. Others 
there are partially developed, but lacking pondage to 
make them of maximum usefulness. Interconnection 
of power plants and systems will bring in many of 
these sources of power otherwise of little value, and 
enable them to do their bit in winning the war by 
making available badly needed energy and saving coal 
or oil. Where the interconnection of hydroelectric 
systems enables diversity of stream flow, water pond- 
age, and local diversity to be taken advantage of to 
obtain increased power by interchange of energy be- 
tween those systems that have excess to those that have 
insufficient, so, too, steam plants by interconnecting and 
pooling their capacity are able to serve greater loads 
and conserve fuel by eliminating the smaller and less 
efficient plants, by operating at higher and more eco- 
nomical load factors. 

Interconnection of plants and systems is no longer 
a private affair for agreement between individuals. It 
is a matter for state concern, through public utility 
commissions, and of the nation through the Fuel Ad- 
ministrator. In unity there is strength, and our elec- 
tric generating and transmission systems are strength- 
ened by unification or interconnection. 


March 9, 1918. 
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Utilities Need Relief — Hearing on Rates for Break Down 
Service—Water-Power Legislation Rushed—Other News 


UTILITIES NEED IMMEDIATE RELIEF. 


Committee Representing Utility Associations Presents 
Report Showing Effect of War 


A committee composed of P. H. Gadsden, E. K. 
Hall and H. H. Crowell, representing four national 
associations of public utilities has presented a report, 
addressed to the American Electric Railway Associa- 
tion, National Electric Light Association, American 
Gas Institute and the National Commercial Gas Asso- 
ciation, which deals with its findings in regard to war 
conditions. The report is as follows: 


The undersigned, appointed to represent the four 
National Associations in the matter of bringing to the 
attention of the authorities at Washington the critical 
situation in the public utility industry as brought about 
by war conditions, submit the following report: 

It is the opinion of your committee that, if the 
credit of the public utilities is to be preserved, there 
are four phases of the situation which must be taken 
care of: 

(1) Rates must be increased sufficiently to absorb 
the increased costs of producing the service. 

(2) The utilities must be relieved during the period 
of the war of all non-essential and unproductive re- 
quirements, such as paving, undergrounding of wires, 
duplication and unnecessary extension of service. 

(3) Some way must be found to enable the utilities 
to take care of obligations maturing while the war lasts. 

(4) Assistance must be provided to enable the 
companies to finance the unavoidable extensions of 
service made necessary by the nation’s war program. 

This analysis of the situation was presented by your 
Committee to the Comptroller of the Currency, and 
was supported by compilations of data and informa- 
tion. 

The Comptroller in his report to the Congress 
called attention to the conditions confronting public 
utilities in a concise and comprehensive statement, 
which has already been given wide publicity, and a 
copy of which is herewith submitted. 

As a result of this analysis of the situation by the 
Comptroller, supplemented by additional information 
and representations to the Treasury Department by 
your Committee, Hon. William G. McAdoo, Secretary 
of the Treasury, presented the matter to the attention 
of the President in a letter dated February 15th, 1918. 
This letter set forth the fact that continued and effec- 
tive service on the part of the public utilities was a 
most essential and fundamental part of the war pro- 
gram, and outlined the difficulties which the utilities 
were having in adjusting their rates to meet the in- 
creased costs of doing business under present war con- 
ditions. 

Under date of February 19th, 1918, the President 
replied to the Secretary expressing the Nation’s inter- 
est in the proper solution of this problem. 

The Capital Issues Committee, which will be made 


a part of the organization of the War Finance Cor- 
poration, and before which your Committee had a hear- 
ing lasting practically an entire day, has already stated 
that the policy of the National government will be to 
discourage the sale of securities, either public utility, 
municipal, state or otherwise for non-essentials. It 
will be the policy of the government to mobilize all 
money, labor and materials for the successful prosecu- 
tion of the war, and eliminate for the period of the 
war non-essential expenditures. When this policy is 
finally put into effect through the enactment of the 
War Finance Bill, it should mean that the companies 
will be relieved of non-essential expenditures, such as 
unnecessary paving, undergrounding of wires, etc. 

As to the matter of financing maturing obligations 
and extensions and improvements necessitated by the 
War program, provisicn 1s made for this in the War 
Finance Bill, Senate No. 3714, reported on February 
21st by the Senate Committee on Finance. The latter 
Committee gave your Committee a hearing and have 
inserted in the bill a clause designed to cover the needs 
of public utilities as follows: 

(D) To make advances directly (1) to any cor- 
poration owning or controlling (directly or through 
stock ownership) any railroad or other public utility, 
and (2) to any firm, corporation, or association con- 
ducting an established and going business whose oper- 
ations are necessary or contributory to the prosecution 
of the war: Provided, That such advances shall be 
made only in such cases as the board of directors in 
their discretion shall determine to be of exceptional 
importance in the public interest. Such advances may 
be made for periods not exceeding five years from the 
passage of this Act, upon such terms and upon such 
security and subject to such rules and regulations as 
may be prescribed from time to time by the board of 
directors of the Corporation, with the approval of the 
Secretary of the Treasury. The Corporation shall 
have and retain power to require additional security 
from time to time. 

The outlook for the public utilities, decidedly more 
encouraging than it was two months ago, may be sum- 
marized as follows: 

(1) In the matter of rates, the President of the 
United States, Secretary of the Treasury and the 
Comptroller of the Currency, have officially recognized 
that it is in the public interest that public utilities be 
maintained at their maximum efficiency and their rates 
be adjusted to meet the increased costs of doing busi- 
ness. 

(2) The National Government through the Capital 
Issues Committee has outlined a National policy seek- 
ing to discourage unnecessary employment of money, 
labor and materials during the period of the War. 

(3) The War Finance Bill, now on its passage, 
makes provision for financing the maturing obligations 
of public utilities and provides a method for financing 
necessary extensions and enlargements. 

We understand that it is your intention to send out 
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a bulletin containing the letters of the President, Sec- 
retary and Comptroller of the Currency. 

We recommend that the National associations also 
take steps to present this general matter to the Com- 
missions in the different States as a National question, 
entirely disassociated from any concrete local question 
of rate increases for any particular company. We are 
handing you copies of a brief containing part of the 
data presented to the officials of the Treasury Depart- 
ment, thinking you may find it of assistance in this 
connection. Until the general situation has been taken 
up in this way with the various State Commissions, we 
suggest that you urge your members not to formally 
submit to the Commissions the President's and the 
other letters, except in instances where thev are imme- 
diately necessary in pending cases. 

We recommend that you arrange to furnish your 
members with as many copies of the bulletin contain- 
ing these letters as they may require, and that they be 
distributed generally among the officers and emploves 
of the various companies. 

You will notice that the last sentence of the Presi- 
dent's letter to the Secretary reads as follows: 

“T shall be glad to have you communicate with the 
local authorities whenever the information in your pos- 
session suggests that such a course is desirable and in 
the national interests.” 

The Committee calls attention to the fact that the 
authorities in Washington are already overburdened 
with tremendous and overwhelming responsibilities, 
and suggest that under the circumstances members 
should appeal to Washington only in cases of impera- 
tive necessity, and then only after first consulting with 
the Secretarv of their own Associations. 


LIMITATIONS TO A CENTRAL-STATION 
COMPANY’S OBLIGATION IN FUR- 
NISHING BREAKDOWN SERVICE. 


Hearings Before the New York Public Service Commis- 
sion Bring Out Facts Pertinent to This Question. 


How far must a central-station company go in 
furnishing energy to a private plant, which may be in 
the relation of a competitor to the former, in furnish- 
ing current for so-called break-down service? This 
question has given rise to much discussion. Facts of 
interest were brought out concerning it at hearings 
before the New York Public Service Commission on 
February 23. i 

Upon this occasion occurred the final testimony in 
an adjourned hearing of case No. 2279 of the New 
York Edison Company versus Acker, Merrall & Condit 
Company, complainant, as to alleged failure of the 
former to furnish break-down service. 

In the first part of this hearing, P. R. Moses, an 
engineer of 366 Fifth Avenue, had testified with re- 
spect to the private plant now installed on complain- 
ant’s premises. The Edison Company bases its refusal 
to furnish the auxihary or emergency service on the 
ground that complainant would be a competitor of the 
Fdison Company and would seek to furnish service 
to tenants in adioining buildings on the capital of the 
Edison Company. 

Case No. 2280 was a hearing called on motion of 
the Commission itself for the purpose of inquiring 
into and determining as to the broadest features of 
this important subject. 

Prominent central-station men of the vicinity of 
New York were present. Among them were J. W. 
Lieb, vice-president of the New York Edison Com- 
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pany; Arthur Williams, general commercial agent of 
the same company; W. F. Wells, vice-president of the 
Brooklyn Edison Company, and Ray Palmer, general 
manager of the New York & Queens Electric Light & 
Power Company. 

In case No. 2280, the Commission sought to bring 
out a number of fundamental facts which will doubt- 
less be of value not only to the electrical industry but 
to the Fuel Administration as well. C. E. Stewart, 
president of the Fuel Administration of New York 
City, was present at the hearing. 

Summed up briefly, the points upon which infor- 
mation was sought were: 

Whether the practices, regulations and methods of 
electrical corporations in regard to break-down service 
are in any way unjust or unreasonable. 

Whether the property and equipment of the cen- 
tral-station companies for such purpose is unsafe, 
inefficient or inadequate. 

Whether the rates for such service are unjust or 
discriminatory. 

Whether changes, additions or improvements in 
the equipment, service or regulations are desirable. 

Whether different rates than those in effect should 
be prescribed. 

From the central-station standpoint, that is, central 
stations in this jurisdiction and subject to its regula- 
tions, it is unjust for the central-station company to 
be obliged to furnish break-down service to a private 
plant when this plant seeks to furnish current to ten- 
ants in adjoining buildings. In the case of the New 
York Edison Company, it has refused to furnish cur- 
rent under such conditions, maintaining that the pri- 
vate plant is a competitor of the New York Edison 
Company and trying to do business on the capital of 
the latter. Of course, the New York Edison Com- 
pany does not so refuse when the current is all to be 
used in the building occupied by the private plant. 

Interesting facts were brought to light in exam- 
ining the witnesses in the two hearings. 

Mr. Williams stated that the number of private 
plants in New York City is approximately 600. From 
the broad national conservation standpoint it 1s more 
economical to furnish current for light and power 
from central-station sources and then to use the boil- 
ers of the private plants to generate steam at low 
pressure for heating purposes. That is, less coal 
would be used in this wav. He pointed out that the 
function of the steam engine and its steam consuming 
auxiliaries in a private plant in as far as the heating 
possibilities of such a plant is concerned, 1s nothing 
more than that of a reducing valve to create low- 
pressure steam. 

A point brought out later by Mr. Lieb bearing 
upon this was that in the latitude of New York the 
maximum heating and maximum lighting requirements 
in a building do not coincide, the former coming, often. 
two hours ahead. This further controverts the im- 
pression that the isolated electric plant with steam- 
heating auxiliary service is working under ideal con- 
ditions. 

Mr. Lieb when questioned upon the matter re- 
norted that over half of the 600 private plants above 
mentioned had break-down service connections. ‘That 
requests for similar service were coming to them at 
the rate of 30 or 40 a month in the last few months. 
Ninety per cent of the plants now connected for such 
service are now making use of it each day. Inci- 
dentally, 62 private plants had been closed up in the 
last year. 

When the question came up as to the advisability, 
from the standpoint of conservation, of encouraging 
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private plants with break-down or emergency connec- 
tiens. to more frequently make use of central-station 
service during the warm months of the year, Mr. Lieb 
emphatically stated that his company had no such 
thing’ as summer off-peak capacity. 

Repairs of all heavy generating machinery such as 
turbines, etc.. are always made in the summer, result- 
ing in one or more units being non-available. In 
reality they have less spare capacity then than in the 
winter, and sudden heavy loads on dark summer days 
are harder to meet than in winter. 

The hearing was continued to March 4. More 
complete data will be furnished by the central-station 
companies at that time as well as arguments on the 
other side from representatives of the Hotel Associa- 
tion of New York City and other private-plant owners. 


WATER-POWER LEGISLATION TO BE 
_ RUSHED. 


Congress to Consider Bills on March 18—Haste Urged 
by Cabinet Officers. 


Plans tor quick action on water-power jection 
have been announced by Chairman Sims of the [louse 
Interstate and Foreign Commerce Committee. Ifear- 
ings will begin Monday, March 18, and run to March 
23. Mr. Sims asked all who wanted to be heard to 
notity him at once. 

Secretary of War Baker, Secretary of the Interior 
Lane and Secretary of Agriculture Houston wrote to 
Mr. Sims a joint letter urging all possible haste.’ The 
letter which was made public is, in part, as follows: 

“On account of the conditions now affecting the 
power industry and the need of maintaining our entire 
industrial machinery at its highest efficiency, a satis- 


factory solution of the water power problem is, in our 


judgment, ~:e of the most important steps for the 
consideration of this Congress. 

“The industrial expansion which has been neces- 
sary in order to produce the materials and equipment 
needed in the prosecution of the war has placed un- 
precedented demands upon the electric power industry 


to such an extent that the output of commercial cen- . 


tral stations has increased more than 60 per cent since 
1914. This increase has been greatest in the manu- 
facturing sections of the East, where water-power 
development is comparatively limited and has been 
chiefly in the form of steam generated power, because 
steam power can be developed more quickly and at 
less capital cost than water power. 

“There is also need of legislation in order that time 
may be given to prepare for the developments that 
must take place after the close of the war if the United 
States is to maintain its proper place in world trade, 
or even to supply its domestic needs. A survey of our 
water power resources 1s needed, particularly with 
relation to specific districts and specific industries. 

“The various establishments of the Federal Gov- 
ernment which have had to do with the administration 
of water power should be co-ordinated through a 
single agency, and, as far as practicable, all agencies, 
Federal, State and private, should be brought into 
co-operation. It is urgently recommended that a Fed- 
eral Power Commission be established, as provided in 
the proposed bill, and be given ample authority to un- 
dertake this work of preliminary investigation. 

“Beyond the need of power development as such is 
the need of increasing the proportion of water power, 
to reduce the drain on our coal and petroleum sup- 
plies, particularly the latter. Even if the coal supply 
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was unlimited, the reduction in the demands upon 
labor and transportation equipment would be sufficient 
reason for substituting water power for steam power 
whenever possible.” 


ELECTRIC FURNACE DEVELOPMENTS DIS- 
CUSSED IN CHICAGO. 


Various Types of Furnaces and Accessories Described 
and Their Applications Discussed. 


Developments in electric furnace construction and 
application were presented at a joint meeting in Chi- 
cago on February 25 of the Chicago Section, Ameri- 
can ‘Institute of Electrical Engineers, and the Elec- 
trical Section, Western Society of Engineers. C. W. 
PenDell was chairman of the evening. 

Thaddeus Baily, president of the Electric Furnace 
Alliance. Ohio, presented an 
illustrated paper on “Baily Resistance Type Furnaces 
of Large Capacity.” Resistance furnaces have a field 
of their own in lower-temperature operations, such as 
annealing and heat-treating, melting of brass, zinc and 
other nonferrous metals and allovs containing volatile 
metals. Baily furnaces consist of a firebrick chamber 
with one or two troughs of refractory material which 
are filled with carbon lumps that constitute the resistor 
and make contact with terminal electrodes at the end 
of the troughs. Current passing through the carbon 
resistor heats it to incandescence and is controlled by 
a selective oil switch and variable-voltage taps on a 
transformer. The heat is radiated to the roof and 
walls and thence onto the w orking hearth. 

For heat-treating, the work is placed loosely into 
steel pans which at intervals are pushed into the fur- 
nace by a motor-driven pusher that at the same time 
discharges a pan of the treated material at the other 
end of the furnace into the quenching bath. The 
largest furnace of this type is of 600 kilowatt capacity, 
heats three tons of material an hour to 1650 degrees 
Fahrenheit, and has a hearth 7 feet wide, by 20 feet 
long. Some of these furnaces are entirely automatic 
and represent a very large labor saving in operation. 
Frequently they are operated in pairs and have been 
especially serviceable for the heat-treatment of draw- 
bar knuckles. Car-tvype and recuperative furnaces 
have also come into use for annealing and the like; 
one of these 600-kilowatt furnaces is 193 feet long 
and 22 feet wide. 

Tilting furnaces are used for melting brass. copper 
and aluminum. For brass these furnaces have been 
especially successful; the loss of metal when melting 
brass scrap are under 1.5 per cent. A 500-kilowatt 
nontilting furnace is capable of melting one ton of 
aluminum per hour. A 1ooo-kilowatt furnace is being 
built for remelting zinc at the rate of 200 tons per dav. 
The loss of zinc by such electric melting 1s so reduced 
compared with the old crucible process that an electric 
furnace installation of this type pays for itself in 
3 to 4 months. 

John A. Seede. of the General Electric Company, 
gave an illustrated talk on “Control Equipments for 
Electric Furnaces.” He first reviewed the construc- 
tion of the best known tvpes of arc. induction and 
resistance furnaces, describing several furnaces that 
were developed in the General Electric laboratory for 
special processes, such as the reduction of tungsten 
ores. 

Arc furnaces require much more intricate control 
equipment than the induction or resistance types. be- 
cause fluctuations in the arc or arcs are_more likely to 
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occur, thus causing voltage disturbance in the line, 
phase unbalancing and other difficulties. The elec- 
trodes must therefore be carefully regulated. Control 
sets have been developed for doing this by hand, auto- 
matically, or either, as desired. The manual control 
includes a set of push buttons for each electrode; 
pushing one button causes a motor to raise the elec- 
trode, pushing the other button causes it to lower, 
while release of either button stops the motor instantly. 
The automatic control works through a set of very 
sensitive relavs and regulates very much better than 
can be done by hand. 

C. F. Busse, of the Hoskins Manufacturing Com- 
pany, described Hoskins wire-wound electric furnaces 
using high-resistance wires. Although first built for 
laboratory use, they are now made in quite large sizes 
also; in fact, up to roo kilowatts in rating. First 
they were used chiefly for research work and for 
smelting expensive or rare metals. The development 
of nickel-chromium wire was closely associated with 
the development of these furnaces. They are now 
being used for a considerable variety of purposes, 
including heat-treatment of steel, annealing, etc. The 
carbon-blade and hairpin types of construction were 
especially described. 

Others who discussed the subject were: Mr. Gard- 
ner, of the Illinois Steel Company ; Mr. Walker, of the 
Booth-Hall Company; H. M. St. John, Commonwealth 
Edison Company; Alfred Herz, Public Service Com- 
pany of Northern Illinois; F. Von Schlegell, Indus- 
trial Electric Furnace Company; Mr. Hart, an expe- 
rienced steel maker; and Messrs. Williams, Baily, 
Seede and PenDell. Mr. Walker emphasized the 
mechanical construction of the furnace as the most 
important feature. Mr. St. John thought the metal- 
lurgical characteristics of prime importance. Mr. Herz 
discussed the need for close regulation of arc fur- 
naces. Mr. Von Schlegell suggested that the pur- 
chaser state his metallurgical requirements and ask for 
a guarantee; this will insure his obtaining the furnace 
suited to his work. Mr. Hart reviewed some of the 
history of heat-treatment of steel and pointed out the 
high quality of product obtained from the electric 
process using resistance furnaces. Mr. PenDell re- 
viewed the advantages of the electric furnace. 

Before the meeting proper, a long motion-picture 
biographical stretch of Thomas A. Edison was pre- 
sented by courtesy of the General Electric Company ; 
it dealt chiefly with his early life and his invention of 
the incandescent lamp in 1879. 


SOCIETY FOR ELECTRICAL DEVELOP- 
MENT ENDORSES GOODWIN PLAN. 


The directors of the Society for Electrical Devel- 
opment met in New York City, Tuesday, March 5, and 
adopted resolutions of the Special Committee support- 
ing the basic ideas of the so-called Goodwin Plan. The 
Society officials were directed to carry out these reso- 
lutions. A Nominating Committee and a Special Con- 
ference Committee were also appointed. The report 
of the treasurer showed a balance on hand of $45,000. 
General Manager Wakeman stated that 86 per cent 
of the applications for increased rates by central-sta- 
tion companies had been granted. _ 

Among those attending the meeting were Henry-L. 
Doherty, President J. M. Wakeman, General Man- 
ager H. J. Smieton, Jr., Secretary and Directors J. E. 
Montague, W. E. Robertson, Gerard Swope, Earnest 
McCleary, J. R. Strong, Fred Bissel, J. Robert Crouse, 
F. M. Feiker and Charles W. Price. 
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BOSTON CONTRACTORS HOLD ORGANIZA- 
TION MEETING. 


Goodwin Plan Endorsed and New District Officers Elected. 


The organization meeting of the Boston District 
of the Massachusetts State Association of Electrical 
Contractors and Dealers was held at the City Club, 
Boston, on February 14, 1918. 

The meeting was called to order by H. A. Holder, 
acting chairman. A nominating committee was ap- 
pointed who retired and elected the following mem- 
bers to serve one year on the Executive Committee: 
C. G. M. Miller, H. M. Lobdell, Guy C. Willis, H. S. 
Potter, F. L. Barnes, H. A. Holder, and W. St. 
George. 

This committee retired and brought in the names 
of H. A. Holder, chairman; A. F. Kennedy, secretary, 
and H. M. Lobdell, treasurer. 

The new constitution and by-laws were read and 
accepted. 

James R. Strong of New York gave a very inter- 
esting explanation of the proposed organization 
scheme. He was listened to attentively for an hour 
bv the over one hundred persons present, represent- 
ing manufacturers, central stations, jobbers and con- 


- tractors. 


Immediately after Mr. Strong’s very interesting 
talk, the chairman introduced William L. Goodwin. 
Mr. Goodwin explained in detail the Wheatstone bridge 
system as applied to the manufacturers, jobbers, con- 
tractors and central stations, and in the course of his 
talk he made many telling points that could not fail 
to convince those present of the feasibility of the plan 
proposed. He referred in a very flattering way to the 
progress made in the Massachusetts Association, 
which compared very favorably to say the least with 
any of the states who have affiliated with the National 
Association, who have accepted this plan. 

At 6:30, 75 of those present adjourned to the ban- 
quet hall and during the meal and after, visitors and 
others were called upon for remarks. 

James R. Strong gave very valuable information 
regarding the action of the National Executive Com- 
mittee. Representatives of jobbers and central sta- 
tions were called upon and their talk was received with 
wrapped attention. 

Mr. Goodwin was again called upon and he told 
of the many experiences he had in different parts of 
the country in the formation of this new plan, and 
had been asked many times by prospective members 
the question: “What do I get out of this for my 
money ?” 

He answered them by referring to the present 
struggle in Europe for democracy, for a world’s 
democracy, for a country where each could cast a vote 
for what he thought was right for his country, him- 
self and his family. Men and women were giving 
money and in many cases the lives of their sons, 
brothers and fathers, and their own. What do they 
get out of it? They get the freedom of thought and 
of action in affairs that are of paramount interest to 
them and their dependents. You are called upon to 
give a few paltry dollars that you may have a voice in 
the conducting of affairs that are of vital interest to 
your business life, also to things that you should be 
able to regulate or at least express your ideas con- 
cerning them, and by membership in this organization 
you will be in a position to cast your vote for better 
conditions, more profit and a more favorable method 
of doing business. 
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TO KEEP UTILITIES FROM RAILROADS’ 
FATE. 


Country Dependent on Public Service Corporations— 
Greater Financial Support Needed. 


By O. B. WILLcox. 


The following article on war finance and public utilities, 
expressing a bankers view on some phases of the report of 
the Controller of the Currency, was written to The Annalist 
by O. B. Willcox, Vice-President of Bonbright & Company, 


Ine. 


The Controller of the Currency, Hon. John Skelton 
Williams, in his report to Congress for 1917, as quoted 
in The New York Times, has rendered a timely and 
very necessary service to the nation in forcibly pre- 
senting to Congress and the people the facts, not suffi- 
ciently recognized, that the decline of the earning 
capacity of the public utility corporations is a real 
danger which should stimulate the efforts of Con- 
gress and of every patriotic citizen, because, as the 
Controller says, upon the efficiency and strength of 
these corporations the country is largely dependent for 
speed and success in preparing for and prosecuting the 
war, and the breaking down of these corporations 
would be a national calamity. 

Time and labor and money saving machinery in 
the United States must offset the high cost of labor, 
materials, and fuel. Machinery will win the war— 
time and labor-saving machinery ; the same machinery, 
and nothing else, can protect our trade balances and 
our gold reserves against tremendous and destructive 
losses when the strength of all the world will en- 
viously reach out for our accumulated capital. 

Our public utility systems save more time, labor, 
and fuel, and therefore more money, than any machin- 
ery in this or any other country. These savings mean 
more rapid production and lower manufacturing costs ; 
that is why the demands upon the public utilities have 
been greater than ever before, and that is why we are 
dependent upon them for speed and success in pre- 
paring for and prosecuting the war. 

The President, in his latest declaration, says that 
the achievements of this year, on the one side or the 
other, must determine the issue of this war, and that 
the forces that fight for the freedom of men all over 
the world, as well as our own, depend upon us in an 
extraordinary and unexpected degree not only for 
sustenance, but also for materials by which men are 
to live and fight. This makes clear the extraordinary 
and unexpected demands on our utility systems; they 
provide the immediate and ready means, to the limits 
of their capacity, for speed in production of war mate- 
rials, and effect notable economies not only in time 


but in labor and fuels, in these times of their shortage. - 


Unfortunately the capacity of the utility systems is 
not equal to the insistent demands for their service, 
as is everywhere apparent. 

As the breaking down of these systems would be 
a national calamity, so their preservation and their 
expansion is a national duty which must, as the Con- 
troller says, “stimulate the efforts of Congress and 
every patriotic citizen.” The danger of the break- 
down lies in both the low rates paid for service and 
the difficulty of providing funds for payment of ex- 


pansion demanded by fhe public, and maturing obliga- 


tions. 

With costs of materials used in maintenance of 
utility properties increased from 180 per cent to 400 
per cent, with costs of fuel more than doubled and 
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costs of labor largely increased, it is self-evident that 
rates fixed for a bare return on depreciated valuation, 
reckoned on costs of operating in normal times, must 
be substantially increased, and in these times, when 
the government financing monopolizes investment 
markets, it is clear that extraordinary means must be 
provided to secure to the utilities the large sums they 
need for expansion as well as for maturing security 
issues, 

The breaking down of the utility system would be, 
as the Controller has warned us, a national calamity. 
The nation must therefore prevent break down by 
remedying the conditions which have created the dan- 
ger. 

First—It is clearly the duty of the officials of every utility 
to make applications to the proper regulating body for adequate 
increases in rates for service, and it is believed, as the Con- 
troller says in his report, that the State Commissions and 
municipal authorities will treat these applications with ‘‘for- 
bearance and consideration,” and permit charges for service 
which ‘‘will keep in them the breath of solvency, protect their 
owners against unjust loss, and give them a basis for credit on 
which they may obtain the funds with which to meet the strain 
put on them by the Government needs.” 

Second—New capital for maturities and for the expansion 
and enlarged capacity required in the nation’s and the public’s 
interest can be procured from the investing public now with the 
greatest difficulty, and only at very high rates, if at all, and 
only by companies whose credit is of the first class through a 
surplus of earnings above operating cost and fixed charges. 
High rates as a basis for credit cannot be secured and put in 
effect promptly enough to meet necessities. The new capital 
must be provided promptly, to be effective, and without await- 
ing the usual processes of corporate financing. 

The Controller has pointed out the dangers and 
the necessity for higher rates, and has recommended 
Congressional action to provide financial aid to insure 
adequate service. 

Secretary McAdoo, with keen vision of the coun- 
try’s need, has disclosed both the present necessity for 
the capital required by the utilities as well as other 
essential industries, and the remedy, in the “War 
Finance Corporation” which he has proposed in his 
recommendations to Congress. The bill for the organ- 
ization of this exigent government function gives nec- 
essarily broad powers and wide discretion to its direc- 
tors, as its critics have pointed out. To forfend grave 
dangers great powers must be exercised, and for their 
functioning must be delegated. 

To quote again the President's last declaration, we 
must win the war, and “the achievements of this year 
on the one side or the other must determine the issue.” 
If we err in our judgment let it be by too great pro- 
vision for our needs rather than too little. 


ST. LOUIS JOVIANS HEAR ADDRESS ON 
BUILDING OF A CANTONMENT. 


- In his address before the St. Louis Jovian League 
February 19 Major John R. Fordyce, Engineers’ Re- 
serve Corps, constructing quartermaster in charge of 
the building of Camp Pike, near Little Rock, Ark., 
showed conclusively the efficiency and dispatch with 
which the work was completed. 

Within two and one-half months after the order 
was given by the War Department the cantonment 
was ready to receive troops as fast as they could be 
transported to it; graded streets had been made, 
water and sewer systems installed and the camp was 
electrified. 

The original order was given by the War Depart- 
ment June 14, the site and arrangements for con- 
struction were completed and approved June 30, on 
September 5 the first detachment of troops arrived, 
and from that time the work of construction was kept 
ahead of troop arrivals. There are 1600 buildings in 
the cantonment. 
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AN OLD-TIME NATIONAL ELECTRICAL 
SOCIETY WITH HEADQUARTERS 
IN CHICAGO. 


By Wirttiam E. KeILy. 


Forty years ago Chicago was the headquarters of 
a national electrical society, probably the only organ- 
ization of the kind in existence in this country at that 
time. This was the American Electrical Society, or- 
ganized in Chicago in 1874, and which was in existence 
as late as 1879 but appears to have petered out in 1880 
or 1881. The oldest of the existing electrical societies 
is probably the New York Electrical Society, which 
was founded in 1881. The American Institute of Elec- 
trical Engineers was organized in 1884 and the Na- 
tional Electric Light Association and the Association 
of Edison Illuminating Companies in 1885. The 
American Electrical Society, now almost forgotten, 
was thus the predecessor of all these, and no doubt the 
pioneer national electrical society of the United States. 
In the course of some recent historical researches, the 
writer, with the kind assistance of Ralph W. Pope, 
has procured some information about this old-time 
organization, and he has prepared the present article, 
thinking that a brief account of the society may be of 
interest to the electrical public. 

By the constitution it was provided that the head- 
quarters of the society should be in Chicago. The 
organization was national in scope, however, and in 
course of time auxiliary or local societies were formed 
in Chicago. Cleveland, Toledo and Cincinnati. As 
officially stated, the object of the society was “the 
interchange of knowledge and the professional im- 
provement of its members, the advancement of elec- 
trical and telegraphic science, and the establishment 
of a central point of reference.” The society was 
organized in Chicago on October 21, 1874. All the 
annual meetings were held in Chicago. The presi- 
dent of this society during its active career was Gen. 
Anson Stager. From 1870 to 1885; Gen. Stager was 
the great figure in the electrical industries of Chicago. 
He was a man of fine business and executive ability. 
He was vice-president of the Western Union Tele- 
graph Company and general superintendent of the 
central district of the same company, with headquar- 
ters in Chicago. In 1872, in partnership with E. M. 
Barton and Elisha Gray. he formed the Western 
Electric Manufacturing Company of Chicago. the 
predecessor of the Western Electric Company, Incor- 
porated, of today. Gen. Stager was president of this 
company from 1872 until it was reorganized in 1879 
as the Western Flectric Company, and he remained 
as president of the latter company until his death in 
1885. Gen. Stager was also the first president of the 
Chicago Telephone Company. and he was likewise 
the president and principal figure in the Western 
Edison Light Company, which was chartered on May 
25. 1882. This company was succeeded by the Chi- 
cago Edison Company, and this by the present Com- 
monwealth Edison Company. formed as the result of 
the efforts of Samuel Insull, its president in 1907. 

Among the active members of the society, in addi- 
tion to Gen. Stager, were John P. Barrett. George H. 
Bliss, E. M. Piton E. B. Chandler, R. C. Clow rV, 
S. D. Field, Elisha Gray, C. H. Haskins, Charles IT. 
Wilson. G. A. Hamilton, F. W. Jones, M. G. Kellogg, 
Franklin L. Pope. C. H. Summers, Wiliam Henry 
Smith, E. P. Warner and A. J. Earling. 

Among the honorary members were men of prom- 


inence, including Cyrus W. Field. A. B. Cornell, T. C. 
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Mendenhall, Joseph Henry, Peter Cooper, Moses G.- 
Farmer, William Orton, Sir Hugh Allan of Montreal, 
Sir William Thomson (afterward Lord Kelvin) of 
Glasgow, and Latimer Clark of London. The society 
published a handsomely printed Journal, appearing an- 
nually, four thin volumes of which are extant. In 
these proceedings are preserved a number of papers 
of historical importance. One by Elisha Gray was 
“On the Transmission of Musical Tones Telegraph- 
ically," being an address given before the society on 
March 17, 1875, and published in the first number of 
the Journal. 


PROCEEDINGS OF THE SOCIETY. 


In No. 2 of the Journal there was an article by 
Moses G. Farmer bearing the rather curious title “The 
Wheatstone’s Bridge.” 

On October 13, 1877, Joseph Henry wrote from 
the Smithsonian Institution in Washington approving 
the object of the society, and asking for information 
relating to the phenomena of thunderstorms, with ac- 
counts of two thunderstorms transmitted for perman- 
ent record in a scientific publication. 

An interesting letter to the Journal was that from 
Moses G. Farmer, dated Torpedo Station. Newport, 
R. I.. October 13, 1877. The writer expressed regret 
at not being able to attend the annual meeting of that 
vear and then proceeded: “But what if I am not there! 
You will only miss a neophyte, just learning his A B 
C's.” Mr. Farmer described the electric lighting of 
the Torpedo Station, remarking that the Wilde, Sie- 
mens, Serrin, Wallace and Farmer electric lamps were 
installed. Ife then went on: “As power can be fur- 
nished at less than six cents per hour per horsepower 
and carbon at less than five cents per inch, vou will 
readily see that the subject of electrical lighting is one 
of the coming events that casts its shadow deeply and 
beautiful all around.” And again: “The subject of 
electric light has occupied very much of my attention 
during the last nineteen years.” The writer also spoke 
with enthusiasm of the invention of the speaking tele- 
phone, mentioning the work of Bell, Gray, Edison, 
Dolbear and A. G. Holcomb. 

Another prominent contributor to the Journal was 
Charles F. Brush, M. E., who wrote an article on 
“Dynamo-Electric Machines,’ dated at Cleveland, 
December r1, 1878, (At that time Chicago had two 
Brush are lamps in service.) Among other things, 
Mr. Brush said: “The field for electric lighting 1s 
opening up more widely from day to day, but it still 
seems confined, to a great extent, to such places as 
are of considerable size, and require a strong light. 
I have made some quite exhaustive experiments in the 
direction of lighting by incandescence, but with no 
fully satisfactory results in the point of economy. I 
judge that from a given current nearly forty times as 
much light mav be obtained by the use of the voltaic 
arc between carbon points as could be obtained by any 
known method from incandescent carbon or platinum.” 

One of the most elaborate articles contributed to 
the records of the Society was a monograph, with por- 
trait, on “The Life and Work of Joseph Henry,” 
written by Franklin L. Pope and published in the 1879 
volume of the Journal. In relation to the delivery of 
this paper, Mr. Ralph W. Pope contributes the follow- 
ing: “I have a vivid recollection of the date. as my 
father died suddenly at my house. on December 12, 
1878, while my late brother, Franklin L., was en route 
to Chicago, having prepared for that meeting a paper 
on ‘The Life and Work of Joseph Henry.’ Through 
the personal efforts of the late F. W. Jones my tele- 


March 9, 1918. 


gram was delivered on the train and Franklin re- 
turned direct to Great Barrington, Mass., in time for 
the fureral.” 

At the annual meeting of 1877 the Society recom- 
mended the appointment of Charles H. Haskins of 
Milwaukee as the representative of the telegraphic 
interests of the United States at the Paris Interna- 
tional Exposition of 1878. The records do not show 
whether this appointment was made, but at any rate 
Mr. Haskins went to Paris and described the exposi- 
tion at a subsequent meeting. 

The late S. P. Langley, who afterward became a 
pioneer in the study of aviation, read a paper before 
the Society on December 12, 1878, on “Electric Time 
Service.” . | 

Prof. H. S. Carhart, then of Northwestern Uni- 
versity, contributed an article, dated October, 1878, 
on “Some Observations in Thermal Electricity.” 

Several references to the work of Thomas A. Edi- 
son are made in the Journal. In the first number 
there was a brief description of some of his experi- 
ments of November, 1875. Mr. Edison sent a letter 
regretting his inability to attend the annual meeting 
of 1877. The minutes of the annual meeting of De- 
cember 11. 1878. contained this brief reference: “The 
subject of the electric light was now introduced, and 
Mr. G. H. Bliss illustrated and explained Edison's 
method.” A newspaper account of the dav says that 
the speaker entered into quite an elaborate description 
of Edison's light, illustrating his remarks with black- 
board diagrams. This was the George H. Bliss who 
became the Chicago agent of the Edison Electric Light 
Company of New York in 1881 and who next year 
became the general superintendent of the recently or- 
ganized Western Edison Light Company. Mr. Bliss 
died in 1900. 

The decline and fall of the Society are not marked 
in the official record. The organization did not live 
long enough to witness the rise of the electric light 
and power industry to great proportions, but it had 
an honorable career and has left four volumes of its 
proceedings which contain not a little material of his- 
torical value. | 


ARTHUR WILLIAMS ADDRESSES NEW 
YORK LEAGUE. 


Patriotic Activities Urged by Prominent Speakers Before 
Jovians on February 6. 


The New York Jovian League held an enthusiastic 
mecting at Stewart's restaurant, New York City, on 
February 6, 1918. James M. Wakeman. who pre- 
sided. and Arthur Williams, New York food adminis- 
trator. were the principal speakers. 

The chairman opened the meeting bv ‘reading a 
letter from EH C. Bennett, in which it was announced 
that New York Citv was League No. 28 of the local 
leagues under the new constitution. Geo. W. Pelz. 
First Tribune. then read the names of the men re- 
juvenated at the January meeting. 

Mr. Wakeman spoke on the subject of War Sav- 
ings Stamps and emphasized this as the one method of 
financing the war. He made these points: 

We save bv not using, and evervthing saved is so 
much more food, clothing, shoes, blankets for the bovs 
in the service. 

The monev saved is turned over to the Govern- 
ment to use in winning the war, with interest. 

When the war is over we get this money back for 
our own use again. 

We will have learned thrift, our people will have 
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acquired the habit of saving to invest. and that will 
make us a better nation than we were before. 

We will have the satisfaction of knowing that we 
did something that helped to make this country, of- 
which we are all so fond and to which we are all de- 
voted, both prosperous and victorious. 

George Patterson, of Stanley & Patterson, showed 
specihcally how Jovians could promote the sale of 
War Savings Stamps. llis suggestions were received 
with enthusiasm. Over 150 W. S. 5. were sold at the 
meeting, and the Advisory Committce voted to send 
copies of Mr. Patterson's remarks to each member of 
the local league. 

Arthur Wiliams, food administrator for New 
York Citv, who was introduced by the chairman, em- 
phasized the need of each man taking the responsi- 
bility of the war upon himself, and arter an eloquent 
address suggested three ways in which Jovians could. 
individually promote and carry out the plans of the 
Food Adnnnistration in Washington: One, by ob- 
serving the “less” days at restaurants and hotels, by 
refusing to eat at places which did not observe such 
davs; two, by observing the suggested program of the 
Administration in their homes, having at least one 
Wheatless meal a day; third, by appointing a war ra- 
tion according to the Hoover plan, and by promoting 
the use of this war ration in every home in the coun- 
try. Mr. Willams was enthusiastically received, and 
it was resolved to promote in every way possible the 
wider acceptance of his program. 

James R. Pollock, chairman of the Advisory Com- 
mittee, reported that two meetings of his committee 
had been held. and that the work of the league is 
actively under way. 


CENTRAL-STATION SERVICE AS A FUEL 
SAVER. 


New York Commission Considering Elimination of Small 
Isolated Plants for Period of War. 


The Public Service Commission for the First Dis- 
trict, New York, is now considering whether, in the 
interest of the conservation of coal during war times, 
private electric plants should not be closed down and 
current obtained by all consumers from central sta- 
tions, such as those operated by the big electrical com- 
panies. Attention of the Commission to a possible 
need for such action has been called by Albert H. 
Wiggin, Fuel Administrator, in a recent circular letter 
addressed varticularly, to private-plant owners and 
operators. The Fuel Administration in Washington 
is said to be very deeply interested in the plans and 
believes that a very considerable amount of coal can 
be saved. The United States Fuel Administrator has 
been represented at the hearings so tar held by the 
Commission. Officials of electric companies have tes- 
tined to their belief that fully 500,000, tons of coal 
might annually be saved and possibly a great deal more 
by eliminating, for the period of the war at least, the 
operation of private electrical plants, such as those 
which furnish one building or a small group of ad- 
joining buildings with current for power or lighting 
purposes or both. 


Electrical Inspectors Endorse Safety Code.— 
The Western Association of Electrical Inspectors at 
its annual convention on January 29-31 at Memphis, 
Tenn., passed a resolution endorsing the National Elec- 
trical Safety Code and urging its adoption for trial 
use by authorities having jurisdiction: 
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Motor Drive in Crane Factory— Advantages of Central- 
Station Service for Clay Plants—Other Commercial News 


MOTOR DRIVE IN ELECTRIC CRANE 
FACTORY. 


Shaw Electric Crane Company Uses Central-Station Serv- 
ice Throughout. 


The Shaw Electric Crane Company, Muskegon, 
Mich., which last year was using direct-current mo- 
tors of 920 horsepower, and alternating-current motors 
amounting to 180 horsepower, lately installed addi- 
tional alternating-current motors of 180 horsepower. 
Central-station alternating-current energy is received 
by the transformers at 6600 volts. Power required 
for the direct-current motors is stepped down to 150 
volts and passed to a Westinghouse 300-kilowatt, 
3-phase, rotary converter, running at 412 revolutions, 
by which alternating is changed to direct current, this 
being used for motors at 220 volts and for lights at 
110. Current required for the alternating-current mo- 
tors 1s stepped down to 440 volts, and distributed from 
the power panels on the switchboard. 

Alternating-current motors are emploved mostly 
for running air compressors and shop machines. One 
compressor of 350 cubic foot capacity is driven by a 
belt-connected 75-horsepower motor, the air in this 
case operating 20 air hoists which are used in lifting 
heavy material to and from machine tools, by means 
of jib cranes. A Dietrick & Harvy planer is run by 
a 25-horsepower motor, connected by shaft coupling, 
and having automatic control. The other alternating- 
current motors comprise 10 and 15-horsepower ma- 
chines, driving tools in groups through line shafting. 
All large machine tools are operated by individual 
motors, mostly direct-connected. 

The shops are equipped with seven electric travel- 
ing cranes of an average span of 46 feet, except two 
of 15 and 25 feet, respectively. This crane equipment 
comprises one of 25 tons capacity, one of 20 tons, two 
of 10 tons, one of 714 tons, one of 5 tons and one of 
2 tons. All are equipped with direct-current hoist and 
bridge motors. 

The company builds a special type of direct-current 
motor adapted to crane operating, but does not build 
alternating-current motors. In the manufacture of 
electric cranes, the company turns out those fully 
equipped for both direct and alternating-current mo- 
tors, with controllers. 

The shop equipment includes electric heating fur- 
naces and a spot welder used in sheet-metal work. A 
machine for measuring and cutting wires at various 
lengths is operated by an electric motor. By this 
means an entire roll of wire may be used without 
hand work. 

All arc lamps were recently taken out, and in lieu 
thereof 140 Mazda lamps of 100 to 500 watts capacity 
were installed in shops and yards. Besides, each shop 
machine is directly lighted by a 40-watt Mazda lamp. 

The plant is equipped with two 150-horsepower 
Stirling boilers and one of 100 horsepower for heat- 
ing, steam-hammer power and varnish baking. 


CENTRAL-STATION SERVICE FOR CLAY- 
WORKING PLANTS. 


Advantage of Motor Drive and Data on Characteristics 
of Motors for This Service. 


With the approach of the open’ season it may be 
of interest to point out briefly some of the more im- 
portant advantages of electricity for clay-working 
plants, with special reference to the use of central- 
station service. 


FLEXIBILITY OF ELECTRIC- DRIVE. 


With electric drive the various departments of the 
plant can be located and arranged to the best advan- 
tage for operating without the limitation of arrange- 
ments imposed by central engine drive with the ac- 
companying belt connections to the various depart- 


ments. 


With central steam engine drive there must be used 
long line shafts and belts. If it is desired to operate 
only one machine or department in the plant, all of 
this shafting and belting must be run, which means a 
large friction load. In such cases this power lost in 
friction may equal or exceed that used in doing useful 
work. Not only is the cost of such waste power a big 
item, but the wear on belts, shafts, and bearings is 
considerable. Where there is fine clay dust in the air 
this wear is very great. The dust collects on the belts, 
pulleys, and works into the hanger bearings, causing 
belt slippage, which means decreased output and belts 
must be run verv tight. With individual motor drive 
made economically possible by using electric motors, 
energy is required only when useful work is being 
done. The control of any one machine is conveniently 
at the hand of tle operator, and the machine can be 
started and stopped at will. There is no cost for 
power after the machine is shut down, as would occur 
were long lines of belting and shafting used. | 

In plants where there is excessive clay dust in the 
air electric motors can be direct-connected or geared 
to the driven machines, doing away with belt trouble 
entirely. 


GREATER ASSURANCE OF CONTINUOUS OPERATION. 


When the various machines or departments are 
operated by means of individual motors there is a 
greater assurance of continuous operation as compared 
with central engine drive, in which case engine trouble 
means the shutdown of the whole plant. Motors main- 
tain a practically constant speed throughout their op- 
erating range, which results in increased production 
over the plant driven by a single steam engine where 
the speed varies not only with the boiler pressure but 
also with the variation in load. 

Electric motors can be placed wherever convenient 
on the ceiling, on a side wall, on the floor, or right on 
the machine to be driven, and the machines can be 
located to best serve the logical sequence of operations. 
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The flexibility of a motor system is also of the greatest 
advantage, since frequent changes in the positions of 
the machines and additions to the equipment are often 
necessary. When motors are used they can be shifted 
with ease. All that is necessary is to run feeders to 
the new location. New machines can easily be added 
to any part of the plant. 

Due to the fact that motors can be applied at the 
closest position to the driven machines, belts, gears, 
etc., are reduced to a minimum. The absence of many 
shafts, belts, and pulleys means that the plant will be 
lighter and cleaner, allowing more and better work to 
be done. 

Fuses or circuit-breakers are installed in the motor 
circuit as a protection against heavy overloads such 
as might occur if a machine became clogged with clay. 
In such a case the current is cut off from the motor, 
and it stops, preventing any damage to it or the driven 
machine. The possibility of a shutdown due to a 
machine breaking is thus reduced to a minimum. 


Two Main Types or MOTORS. 


There are two main types of polyphase alternating- 
current motors used for manufacturing purposes—the 
synchronous motor and the induction motor. The 
synchronous motor is often used to drive machines re- 
quiring, say, 200 horsepower or more where the start- 
ing conditions are light, where the starting current 1s 
not objectionable, and where only one speed of oper- 
ation is desired. If overloaded mcre than about 50 per 
cent, or the voltage at the motor terminals allowed to 


drop more than about 10 per cent, a synchronous - 


motor will stop. 

The induction motor is used to drive such machines 
as required in clay-working plants, so we can confine 
our remarks to this type of motor. 

The induction motor consists essentially of a sta- 
tionary part, at either end of which is a bracket sup- 
porting a bearing. The shaft which rotates in these 
bearings has mounted on it a rotating member. The 
clearance between the rotating and stationary parts 1s 
small, being less than 1/16 inch in a 5o-h. p. motor. 
There is no electrical connection between rotating and 
stationary parts, and there are few parts to get out 
of repair. The induction motor is the most rugged 
type of electric motor made. 

There are two main types of polyphase induction 
motors—that having a squirrel-cage rotor and that 
having a wound rotor. They are commonly called the 
squirrel-cage motor and the wound rotor or slip-ring 
motor. The rotor, as the name implies, is the revolv- 
ing part. The stator, or stationary part, is practically 
the same in both types of motor. 


SQUIRREL-CAGE MOTOR GENERALLY PREFERABLE. 


The squirrel-cage rotor derives its name from the 
fact that its winding resembles in appearance the rotat- 
ing wheel found in a squirrel’s cage. The winding 
consists of two heavy copper or alloy rings, which are 
held in place by tars, usually made of copper, which 
span the space between the rings at regular intervals. 
The ends of these bars may be riveted, bolted, or 
welded to the two rings. The rotor of a wound rotor 
motor has on it a winding similar to the stationary 
part, consisting of many turns of insulated copper 
wire. The leads from the different phases of the 
winding are brought out to three collector rings, on 
which slide the carbon brushes which carry the rotor 
current to the external resistance which is used with 
this type of motor. The collector rings are often 
called slip rings, from which comes the name slip- 
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ring motor. The squirrel-cage rotor is more rugged 
than the wound rotor, and there are less parts to get 
out of repair. The squirrel-cage rotor is practically 
indestructible on motors of the latest type where the 
rotor bars are welded to the two rings, which are called 
resistance rings. A squirrel-cage motor is consider- 
ably cheaper to buy than a wound-rotor motor. So. 
everything considered, the squirrel-cage motor should 
be chosen rather than the wound rotor or slip-ring 
motor, except in a few applications where the latter 
is particularly suitable. 

Where it is desired to have a motor operate at a 
number of different speeds the wound-rotor motor is 
used. It is verv often used where the torque required 
to start a load is very great. This is particularly true 
where the power plant supplying the current is of lim- 
ited capacity, as less current will be drawn from the 
line at start than were a squirrel-cage motor used. 
The wound-rotor motor in a clay plant is sometimes 
used to drive the dry pans, pug mills, and auger ma- 
chines. When squirrel-cage motors are used with 
these machines motors with large starting torque 
should be applied, unless there is a clutch between the 
motors and the machines. Wound-rotor motors should 
not be used where there is stone dust in the air unless 
the collector rings are closed in, as such dust, getting 
between the brushes and rings, rapidly wears the col- 
lector rings. Squirrel-cage motors can be supplied 
suitable for driving all the machines used in clay- 
working plants. s 


CHARACTERISTICS OF INDUCTION MOTORS. 


A few of the characteristics of an induction motor 
which may be of interest are as follows: 

1. It will carry a load for short periods of two to 
two and a half times full load without injuring the 
motor and without the motor stopping. 

2. The speed of the motor will be practically con- 
stant from approximately 50 per cent load to 50 per 
cent overload. 

3. The motor will start a load where the starting 
torque required is considerably greater than the run- 
ning torque. The motor can be designed with a start- 
ing torque up to two and a half times the running 
torque where desired for heavy starting service. 

4. The current taken by the motor when starting 
will be approximately two to five times that required 
when running. It depends on the load to be started. 

5. If the voltage at the motor terminals drops be- 
low normal the starting torque will decrease as the 
square of the terminal voltage divided by the normal 
voltage. 

In applying electric motors to clay-working ma- 
chinery the following severe conditions must be kept 
in mind: 

I. Severe staiting requirements, due to the inertia 
of the driven machinery and to material in the machin- 
ery hardening when at rest. 

2. Severe overloads, due to irregular feed of ma- 
terial. 

3. Dusty atmosphere about plants end presence o 
dampness, causing collected dust on the motors to be- 
come cemented to the windings and interfering with 
ventilation. 

4. The use of gears of large pitch and high pitch- 
line speeds resulting in severe vibrations. 

Good service is obtained with these conditions only 
when careful consideration is given to the application 
to each individual machine. The motors in clay plants 
should have generous starting and running characteris- 
tics, the bearings made dust-proof, and the windings 
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impregnated to withstand moisture. The motors 
should be carefully aligned with the driven machines. 
The feeders to the motors should be of ample size to 
carry the current, bearing in mind that motors which 
drive machines hard to start will draw much heavier 
currents than those driving machines easy to start. If 
the feeders are too small the terminal voltage will be 
lowered, with consequent decrease in starting torque. 

To provide for the severe starting and running con- 
ditions there has been a tendency to select motors 
larger than necessary. The result of the low load 
factor caused thereby is low power factor and low 
efficiency of the individual motors. On account of 
low efficiency the cost of electric power will be greater. 
This cost will still be increased if there is a penalty for 
low power-factor. The best plan is to consult the 
manufacturer who can supply a motor just large 
enough to do the required work, and with large start- 
ing torque where such is required. In case of machines 
hard to start, a standard squirrel motor can be used 
in combination with a friction clutch and the motor 
started without load. Friction clutches, however, are 
subject to wear, and should be avoided wherever pos- 
sible. 

Consideration must be given as to whether group 
or individual drive of machinery would be better. For 
plants with storage facilities between the various de- 
partments and the machinery scattered, individual drive 
will usually be better, while for plants with all machin- 
ery inter-dependent and grouped group drive will be 
better. 

The following are usual drives employed for the 
more common machinery found in clay plants: 

I. The conveyor from the storage bin is usually 
belted from the motor driving the crusher or dry pan. 

2. Crushers are usually belted to the motors. 
Motors with gods starting and pull-out torques are re- 
quired with all kinds of crushing machinery. 

3. Dry pans are usually driven by motors geared 
to the dry pan shafts. The vibrations of these ma- 
chines are severe, and the motor shafts should be sup- 
ported by outboard bearings. An improved arrange- 
ment is to have flexible couplings between the gearing 
and the motors, as this prevents the transmission of 
vibrations to the motors to a large extent. 

4. The pug mill and auger machines may be 
driven by motors, either belted or geared to them. Be- 
cause of the large pitch of the gears of these machines” 
considerable vibration results, and flexible couplings 
should be used if the motors are geared. These ma- 
chines are sometimes stopped full of material, which 
hardens if the shut-down is of an appreciable length, 
and, if clutches are not provided, the starting require- 
ments of the motors are severe. For such installa- 
tions wound-rotor motors are advisable. 

5. The cutters, represses, elevators, and conveyors 
between the various machines require little power, and 
may be driven from the motors driving the machines 
upon whose operation they are dependent, or individ- 

ually by small metors. 


MINNEAPOLIS COMPANY ADDS 22,000 
HORSEPOWER IN NEW BUSINESS. 


The present demands for power service upon cen- 
tral electric stations are reflected by the situation of 
the Northern States Power Company in the Minne- 
apolis-Saint Paul district, where upwards of 22,000 
horsepower in industrial motors already contracted 
for to be added to the Company’s lines within the 
next few months. With the possible exception of 
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service to two munitions factories, all of this power 
business is of a permanent character and will be used 
for driving industries fully as necessary in peace as 
in war. Included in these contracts are those for 
fourteen flour mills and four elevators and grain 
handling plants, railroad shops and terminals, a hos- 
pital, a large farm implement factory, dredging and 
filling operations for the construction of a big meat 
packing plant and 1500 additional horsepower tor 
pumping the municipal water supply of Minneapolis. 
Although the Twin Cities are far removed from the 
seaboard, one of the new power contracts will assist 
in the shipbuilding program as it will serve a boiler 
factory filling a contract with the fleet corporation. 
“Virtually all of this business,” says H. E. Young, 
sales manager, “will come on our lines at the time 
when our water powers will be at maximum strength.” 


CATERING TO CUSTOMERS’ REQUIRE- 
MENTS ENTAILS MUCH WORK. 


The Commonwealth Edison Company recently is- 
sued a statement that emphasizes in forcible manner 
the amount of work attached to the installation of 
meters, and customers’ service generally. The fol- 
lowing shows the immense amount of work involved 


and accomplished by the Customers’ Service and Re-- 


pair Department during 1917: 


Number of meters installed.............. 42,352 
Number of meters exchanged............ 39,679 
Number of meters reconnected........... 105,499 
Number of meters removed.............. 16,779 
Number of misc. meter calls.............. 21,799 
SU: total risie tale ETETE E 232,099 
Number of repair calls................0.. 283,386 
Number of heating device repairs......... 13,145 
Sub- total ache teins s eeri aaa 356,531 
Total -calls:madé.sasec eee eerdeswan: 2 088,630) 
Total in LO Gis eee ee ee ew ees 13,909 
Increase over ]9IO......... 00... 0. eee 15,061 


During the year this same department, which con- 
stitutes the last link between central station service 
and the customer’s service switch, maintained on the 
customers’ premises an average of 47,000 rental fix- 
tures, 2500 street posts, 4010 signs, 1528 municipal 
street arc lights, and 1783 commercial arcs. 


INDIANA UTILITIES MUST MAINTAIN 
DEPRECIATION RESERVE. 


The Indiana Public Service Commission has issued 
a general warning to utility companies who maintain 
incorrect methods of accounting, as follows: 

Frequently a utility will fail to maintain a depreci- 
ation fund and while permitting its original property 
to depreciate will make extensions or additions out of 
so-called surplus income and then seek to capitalize 
their extensions and improvements, when the moneys 
so expended should have been set aside as a deprecia- 
tion reserve, which legally is not susceptible of capi- 
talization. This practice by utilities of setting up a 
fictitious book depreciation and ignoring proper de- 
preciation debits against this account can only result 
in the Commission taking such steps as will effectuate 
a complete and substantial obedience to the specitic 
depreciation provisions of the act. In cases where the 
practice has continued the Commission will naturally, 
for rate-making purposes, make such deductions from 
operating expenses as mav be found proper and suf- 
ficient to cover a reasonable depreciation reserve. 
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Wrecked Transformer Bank—Fatal Accident—Feed-Water 
Economy—Smoke Problem—Graphic Meter Causes Saving 


OIL LEAKAGE CAUSES TRANSFORMER 
FAILURE. 


Syphoning Transformer Leads to Destruction of Complete 
Installation. 


By Francis MILLER. 


The importance of having distributing transform- 
ers, all oil-immersed apparatus so far as that goes, 
properly filled with oil and with oil maintained at all 
times in proper condition might appear so obvious as 
to be hardly worth mentioning. However, in one case 
failure to appreciate this fact resulted in far-reaching 
consequences in a way that deserves mentioning. The 
following experience bears out the recommendations 
appearing in the article entitled “Some Phases of Pro- 
tecting Pole Type Transformers” by S. F. Erickson, 
which appeared on page 187, February 2 issue of the 
ELECTRICAL Review, and thus serves to emphasize the 


Transformer Bank Wrecked Because One Unit Syphoned Its 
Oil Down Secondary Leads. 


importance of attending to one factor of installation 
and maintenance that often receives far less consid- 
eration than it should. . 


The installation in question consisted of three 
transformers resting upon a platform, which in turn 
was mounted upon two poles, as seen in the photo- 
graph. These transformers served the adjacent fac- 
tory and at high load factor since the factory was 
working two shifts of nine hours each. Moreover, the 
transformers during the active working period carried 
about 10 per cent overload. The heating of the units 
will be understood to be higher than is usually the 
case for transformers used for distribution, hence it 
was more important than ever that the oil be in good 
condition and up to full level. 

In the present instance one transformer was de- 
stroved and damage, if not destruction, narrowly 
averted to the remaining two. After the plant had 
shut down, the transformer on the left-hand side 
caught fire. In some way the fire spread and set the 
cross-arms supporting the transformers on fire. When 
this had burnt sufficiently to weaken the strength of 
the platform, the transformer fell to the ground. Part 
of the left-hand pole was also burnt, necessitating 
removal of the remaining two transformers and erec- 
tion of a new platform. 

The incident, apart from being serious and expen- 
sive, was peculiar. The apparent cause of the fire was 
an arc that had started in the transformer above the 
oil level, which was presumably low. The secondary 
leads had syphoned oil which had lowered the oil level 
and permitted the oil to trickle down the platform 
floor. It is presumed the fire had in some way fol- 
lowed down the oil-soaked leads to the wooden plat- 
form, since the leads were burnt bare of insulation. 
It was fortunate that the galvanized iron braces had 
heen installed, as otherwise all three transformers 
would have been lost. 

The above incident emphasizes the importance of 
preventing oil from syphoning on the score of fire 
hazards as well as reduction of transformer capacity, 
whilst reduced oil level makes a winding more sus- 
ceptible to attack from lightning. 


FALLEN WIRE CAUSES TWO FATALITIES. 


In Alabama two men were recently electrocuted 
when they stepped into a pool of water formed by a 
heavy rainstorm into which a broken 11,000-volt con- 
ductor had fallen. The men had crossed a spur 
track of an electric car line and stepped from the 
cinder ballast under the track into the puddle caused 
by rainfall. Immediately they came into contact with 
the water they fell unconscious due to electric shock. 

During the afternoon a heavy wind and rain storm 
had occurred. A lightning-arrester house beside the 
car track, measuring twelve feet square and used to 
protect the 11,000-volt line, had been blown off by 
the wind. In falling it broke one of the 11,000-volt 
conductors entering the arrester house, and it was 
the loose end of this conductor that lying on the earth 
caused the two fatalities. 
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APPROXIMATE METHOD OF CALCULAT- 
ING ECONOMY OF FEED-WATER 
HEATER. 


By W. F. ScHAPHORST. 


While the value of the feed-water heater is under- 
stood in a general way, the actual saving in coal, or 
increase of boiler capacity, does not appear to be ap- 
preciated by many. The following may serve to show 
the effect of a feed-water heater upon coal economy, 
and the accompanying chart will be found useful for 
determining similar cases, simply and with reasonable 
accuracy. : 
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Chart for Indicating Saving Incident to Use of Feed-Water 
Heater. 


This chart contains three columns, the first stating 
the pounds of water heated per hour, the second the 
boiler horsepower saved by use of feed-water heater, 
and the third the increase in feed-water aemperarnte 
due to the heater. 

Suppose 2000 pounds of water are used per hour, 
and further, that the feed-water heater heats this water 
150 degrees Fahrenheit. It is desired to determine 
the capacity saved, or increased, expressed as boiler 
horsepower, by the use of a feed-water heater. It is 
a simple matter to convert this value to pounds of coal 
if required. 

Connect the position marked 2000 on column A 
with the position marked 150 on column C to the 
right-hand side by means of a rule or straight edge. 
Referring to the intermediate column marked B it will 
be found that the diagonal line crosses it at the posi- 
tion equivalent to nine. This column is that repre- 
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senting boiler horsepower saved. The saving incident 
to increasing the feed-water temperature 150 degrees 
Fahrenheit is 9 boiler horsepower, or expressed differ- 
ently, the capacity of the plant or boiler has been in- 
creased by this amount. It is, of course, a compara- 
tively simple matter to convert the value found, 
namely, boiler horsepower saved, to pounds of coal or 
dollars for any given plant. 

While the above chart indicates the saving in fuel 
or increase of available capacity due to heating the 
feed-water with heat that otherwise would be wasted, 
there is another saving due the use of feed-water 
heaters that is not shown here. That is on account 
of its water-treating properties. Heating the feed- 
water removes some of the impurities, and in this way 
enables a boiler to maintain higher efficiency than 
otherwise, and also with somewhat less likelihood of 
damaged tubes and high flue-gas temperature at the 
higher ratings. This saving is a very real one, although 
not readily stated in dollars and cents. 


CHOOSING PAINT FOR TAPED JOINTS. 


In choosing a paint for taped joints one using a 
quick-drying solvent will usually be preferable to one 
using a solvent of slower-drying qualities. as this lat- 
ter will have a tendency to soak through the taped 
joint to the rubber beneath, attacking it. The paint 
should be flexible, and should neither crack nor peel. 
nor affect the adhesiveness of the tape. A paint proof 
against acids, alkalies and moisture will give best re- 
sults for service outdoors, and in the presence of fumes 
in breweries and similar installations. 

The base of the paint or varnish is also important. 
Neither benzine nor turpentine are advisable as they 
may damage the tape, although both are better than 
alcohol. Paints with a black asphaltic base are con- 
sidered best. 


SOLVING A PROBLEM IN SMOKE ABATE- 
MENT. 


Settling Chamber Succeeds in Catching Fluc Gas Dust 
Where Other Methods Failed. 


In a small eastern steam plant using small-sized 
anthracite coal dredged from the Susquehanna River 
considerable smoke nuisance -was caused. One char- 
acteristic of this coal was that small, flaky particles 
of almost pure carbon were given off on heating. These, 
carried up the stack by the draft, polluted the atmos- 
phere, covered the boiler heating surfaces with dirt, 
and caused nuisance and complaint generally. 

Reduction of this nuisance was first tried by mixing 
soft or bituminous coal with the river coal, but with- 
out success. Screens were then inserted at base of the 
second pass of the boiler, but these soon became 
clogged up, choked the draft and interfered with per- 
formance generally. A dust catcher was next erected 
on one of the stacks, the idea being to provide an 
increased space which would result in reduced velocity 
of the flue gases, and by means of baffles interrupt the 
passage of the soot flakes up the stack. Even this did 
not stop the rush of particles into the atmosphere, 
while it soon interfered with the draft. 

Abatement of the dust nuisance finally came about 
after the steel stack had been replaced by one of con- 
crete. The breeching entered this stack at a point 
about 40 feet above the base of the chimney. The 
base, as is usually the case with concrete chimneys, 
had large ground area and there was thus quite a 
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spacious chamber below the breeching. The reason 
this stack solved the problem of escaping flue gas dust 
and carbonaceous matter was that while the particles 
left the comparatively restricted breeching at high 
velocity, the velocity in the large stack of large 
diameter dropped, until as the particles rose in the 
stack their weight was overcome by the laws of grav- 
ity and the particles would fall into the settling cham- 
ber at the base of the stack. The amount of flue gas 
dust thus captured by the settling chamber at the base 
of the stack can be appreciated when it is stated that 
the settling chamber, which was 17 feet in diameter, 
was found to have been filled to a height of more than 
30 feet with dust after only one month’s operation. 


GRAPHIC RECORDING METER SAVES 
THOUSANDS OF DOLLARS. 


In the management of any factory, plant or busi- 
ness it is necessary to have accurate information in 
readily interpretable form as to performance if efh- 
ciency and economy are tó obtain. These records 
should preferably be available in graphic form that the 
facts may be easily grasped. Anyone can read a grapn 
or picture whereas figures and tables of figures are 
not so easily grasped and as often as not may tend to 
mask the important underlying facts. In any case, 
figures are never as quickly interpreted as graphic rep- 
resentations. The graphic recording meter has long 
been used as a means of obtaining continuous graphic 
representation of factory production, station perform- 
ance, and various other phenomena by the efficiency 
and operating engineer for industrial and utility man- 
agement. 

The accompanying chart taken from an industrial 
plant with its own power station is of interest for sev- 
eral reasons. Firstly, the use of this instrument en- 
abled a saving in investment of $15,000 and a saving 
in operating expenses of $1000 annually. Secondly, it 
gives a graphic representation of the day’s work, 
showing how the rate of work starts to gradually de- 
crease about the middle of the morning and continues 
doing so until the noon lunch period. The wisdom of 
working so that the operation of air compressor and 
crane do not coincide is also seen, as when they do a 
severe peak occurs, which may be expected to inter- 
fere with voltage regulation, overloads the equipment 
100 per cent and will add to the cost of energy if pur- 
chased from central-station service on a maximum 
demand basis. This can be better seen by referring to 
10:30, at which time crane and compressor were oper- 
ating together, causing a peak of almost 100 per cent 
above full load. : 
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The graphic recording meter, the record of which 
is shown, was installed at the private plant of an indus- 
trial concern with a view to determining existing load 
and what additional generating capacity would be re- 
quired to care for it. The record shows that addi- 
tional capacity was needed to care for the peaks rather 
than average load. On the basis of the records from 
this meter it was decided to obtain central-station 
energy instead of increasing the capacity of the pri- 
vate plant. By doing so a saving of $15,000 initial 
investment was made. A saving of $1000 annually in 
operating expenses was also effected, it was estimated, 
with coal at pre-war prices, and interest on the invest- 
ment and depreciation both at 6 per cent. 

This instance, one of many, indicates the impor- 
tance of proper and complete records, thorough inves- 
tigation as to conditions before spending money, and, 
lastly, that graphic recording meters are a good invest- 
ment wherever a continuous record is required, 
whether continually or only occasionally. 


CHICAGO UTILITY SHOWS INCREASED 
OUTPUT. 


Data now available indicate that the output and 
likewise the load factor of the Commonwealth Edison 
Company showed an improvement during 1917 over 
the previous vear. A comparison of the maximum 
load in kilowatts and maximum day’s output in kilo- 
watt-hours during the winters of 1916 and 1917 are 
as follows: 

MAXIMUM Loap KILOWATTS. 


Increase. 
1916-1917. Date. 1917-1918. Date. % 
369,740 12/19/16 392,330 12/28/17 6.1 

Maximum Day's Output To System, KILOWATT- 
Hours. 

Increase. 
1916-1917. Date. 1917-1918. Date. % 
5,176,527 12/19/16 5,456,758 12/18/17 54 


The increase in kilowatt-hours output for the year 
1917 over 1916 was practically double the above per- 
centages of increase in maxima, thus making a satis- 
factory all-around showing, since a larger increase in 
output than maximum means an improved load-factor. 


—. 


Huge Lamp Contract.—The contract for fur- 
nishing 500,000 incandescent lamps to the Municipal 
Lighting Department of Seattle, Wash., has been 
awarded by the Board of Public. Works to the Pacific 
Lamp & Supply Company, Prefontaine Building, Seat- 
tle. The contract amounts to about $100,000. 


Tee Esteerumne Company Coane 


Daily Load Curve of Private 


Plant, Showing Typicai Day’s Load, Effect of Operating Various Machines Upon Peak Load, 
and Overioading of Generating Apparatus. 
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Electrical Safety Code for Construction—Some Simple 
Soldering Kinks—Flour-Mill Wiring—Among Contractors 


SAFE INSTALLATION OF ELECTRICAL 
UTILIZATION EQUIPMENT. 


Electrical Contractors Must Become Familiar with the 
Rules of Part 3 of the National Electrical Safety Code. 


An electrical contractor engaged in the installation, 
maintenance and operation of electrical circuits and 
equipment should have a very good idea of the safety 
requirements in installations he makes in factories, 
stores, theaters, hotels, dwellings, and similar places 
where electricity is utilized by the public in general. 
He must realize that all electrical installations made, 
aside from on premises or lines of central stations, 
electric railways or other electric utilities, are used by 
persons but little familiar with electricity. Therefore 
there is greater need for safeguarding of electrical 
equipment in factories, mills and the like than there 
is in a power house or substation, the employes of 
which are supposed to be trained electricians. 

While an experienced contractor may have a gen- 
eral idea of the kind of electrical construction that is 
clearly safe and what is manifestly unsafe and there- 
fore hazardous to the lives of occupants of the prem- 
ises he wires, he is unlikely to have such an extensive 
and trustworthy knowledge of safety requirements as 
will enable him to decide exactly where the dividing 
line between safe and unsafe construction lies. In 
questions relating to safety from fire hazards he has 
an excellent guide in the rules of the well-known Na- 
tional Electrical Code, which was first drawn up in 
1897, but in deciding questions dealing with electrical 
life hazards he has had until recently no set of rules 
of general applicability for minimizing the life and 
accident hazard associated with unguarded use of elec- 
tricity. 


IMPORTANCE OF NATIONAL ELECTRICAL SAFETY CODE 
TO THE CONTRACTOR. 


The National Electrical Safety Code now provides 
these much needed safety rules for electrical installa- 
tions. This code has been up before the electrical 
industry for several years and the present edition of 
it has been out since November, 1916. Central sta- 
tion, electric railway, telephone and other electric util- 
ity companies are fairly familiar with this code, since 
the major portion of it applies directly to them. Elec- 
trical contractors, however, are almost as a rule un- 
familiar with the National Electrical Safety Code, 
although they will be called on more and more to con- 
form their construction methods to an important part 
of the Code. Inquiry among numerous contractors 
has established this fact, many of them confessing 
they have never heard of the new Code. 

The Safety Code is the result of more than three 
years of patient and painstaking study and investiga- 
tion by the Bureau of Standards, Washington, D. C. 
It is doubtless the most carefully drawn up set of rules 
ever laid before the electrical industry and, being pre- 


pared by a government authority, it is especially im- 
portant that all electrical men be well acquainted with 
at least those provisions that concern them most. Elec- 
trical contractors are particularly interested in Part 3 
of the Code, which gives the Rules for the Installation 
and Maintenance of Electrical Utilization Equipment. 
By this 1s meant practically all equipment making use 
of electricity for purposes other than its generation, 
transmission and distribution. The contractor is evi- 
dently vitally concerned with this important part of 
the Code, especially since several municipal inspection 
departments are preparing to enforce it. 

In order to bring to the attention of electrical con- 
tractors this portion of the National Electrical Safety 
Code, the ELEctTrIcAL Review will publish in the fol- 
lowing issues the full text of Part 3 of the Code, to- 
gether with a discussion of the rules of this part as 
prepared by the Bureau of Standards. 

The following is a brief, unofficial review of how 
the Code came to be drawn up, how it was prepared, 
the scope of its rules, and its present and probable 
future status. This should give a fair general idea of 
the Code before Part 3 is taken up in detail. 


NEED FOR THE SAFETY CODE AND How Ir Was 
PREPARED. 


Within the last four or five years the growth of 
the “Safety First” movement and the passage of work- 
men’s compensation laws has directed a great deal of 
attention to accident prevention. Industrial commis- 
sions and safety councils have been organized to im- 
prove working conditions and minimize the hazards of 
employment. These and other interests working on 
the safety propaganda have attacked every danger to 
life and limb. and instituted measures to educate em- 
ployes and the public in general to be more careful. 
Inspection of plants has been necessary to point out 
unguarded machinery, exposed live electrical parts and 
countless other pitfalls to a careless or untrained 
workman. To make such inspections and safety re- 
quirements effective and uniform, certain rules must 
be given to the inspectors and other administrators 
having the improvement of safety under their charge. 

The need for rules giving safety requirements in 
electrical installations was felt not only by inspectors 
of industrial commissions, casualty insurance com- 
panies, and the like, but also by municipal inspectors, 
by representatives of the public in general, by many 
telephone, railroad, central station and other utility 
companies, by manufacturers of electrical equipment, 
and others. 

Under authority granted by Congress in 1913, the 
Bureau of Standards began an extended study of the 
hazards of electrical practice, including a review of all 
known regulations of electrical construction. Through- 
out this investigation and after the preliminary drafts 
of the Safety Code were prepared, a large number of 
conferences and meetings were held by the Bureau’s 
representatives with representatives of all electrical 
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interests affected by the proposed rules. Numerous 
open hearings were held in various parts of the coun- 
try at which the tentative rules were freely discussed 
and criticized. Based on these criticisms and on many 
tests of the adequacy of the rules, revisions were made 
to adapt the rules to the requirements found desirable 
in different sections of the country. Inconsistencies 
were eliminated and the arrangement of the Code made 
as logical and convenient as possible. Generous co- 
operation was given to the Bureau by practically all 
electrical interests both during the drafting and criti- 
cism of the rules, which may be said to have been more 
fully discussed and considered than any similar regu- 
lations submitted on electrical. matters. As the final 
outcome of these conferences, hearings and their re- 
sulting revisions, the present form of the Safety Code 
was published in November, 1916. 


SCOPE AND STATUS OF THE NATIONAL ELECTRICAL 
SAFETY CODE. 


The Code in its present completed form consists 
of two introductory sections and four principal parts. 
The first section gives definitions of 53 terms used 
throughout the Code. The other section gives general 
rules for protective grounding to be followed where 
grounding for this purpose is called for by any rule of 
the Code. 

The principal parts include the following: 

Part 1.—Rules for the installation of machinery, 
switchboards, and wiring in central- stations and sub- 
stations. p 

Part 2.—Rules for the construction of overhead 
and underground lines for the transmission and dis- 
tribution of electrical energy and intelligence. 

Part 3.—Rules for the installation of electrical ap- 
paratus and wiring in factories, residences, and 
wherever electricity is utilized for electric light, heat 
or power. 

Part 4.—Rules for safeguarding employes when 
working on or near electrical machines or lines. 

Each part of the Code is followed by a discussion 
consisting of a series of explanatory notes giving in 
some instances reasons for the rules, in others illus- 
trations of their application, thus tending to eleminate 
the confusion and differences of interpretation so com- 
mon with many rules of the old National Electrical 
Code of the National Board of Fire Underwriters. 

The Safety Code is published as a volume of 323 
pages, 7 by 10 inches. Copies can be obtained for 40 
cents each by sending currency or money order to the 
Superintendent of Documents, Government Printing 
Office, Washington, D. C., asking for Circular No. 54 
of the Bureau of Standards on “National Electrical 
Safety Code.” 

The Bureau has modestly offered the present Code 
“for examination, trial and constructive criticism” and 
is eager to have it given fair and earnest application 
to the end that errors or desirable changes be ascer- 
tained as soon as possible. A few changes have 
already been indicated and in a new and revised edi- 
tion to be published possibly before the close of this 
year these will be included. However, scarcely any 
changes have as yet been pointed out as desirable in 
Part 3, which is the portion of greatest interest to the 
electrical contractors, so it is not likely that important 
changes will be made in its rules in the near future. 
It is expected to revise the Safety Code from time to 
time as conditions and progress of the art require, just 
as it has been customary to make a biennial revision 
of the National Electrical Code. 

Up to the present time no less than 16 state public 
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utility and 5 industrial commissions have adopted the 
Safety Code in whole, or in part, or at least recom- 
mended its use. New York City has taken the lead 
among municipalties indorsing the Code. The Inter- 
national Association of Municipal Electricians and the 
Western Association of Electrical Inspectors have also 
indorsed the Code and recommended it for trial use. 
Some of the largest utility interests are making a trial 
use of it. The great prependerence of opinion so far 
after its merits have been tried out is heartily in favor 
of adoption of the Code. It 1s to be expected therefore 
that more and more cities, state boards, and other pub- 
lic bodies will require adherence to Safety Code pro- 
visions as greater familiarity therewith demonstrates 
their wisdom and desirability in eliminating or at least 
minimizing life and accident hazards still associated 
with the general use of electricity. 


SOME SIMPLE KINKS IN SOLDERING 
WORK. 


By A. GEMMELL. 


The accompanying sketches show a few simple 
kinks that I have found very helpful in the soldering 
line. | 

- Fig. 1 shows a kink on how the common ladle can 
be arranged so as to be used as a pot carrier also. It 


Fig. 1.—Combined Ladle and Pot Carrier. 


is not necessary to have this hook very large. This 
method does away with carrying an extra handle or 
carrier for the pot. l 

Fig. 2 shows a simple solder mold which can be 
made out of plaster of paris. Wooden patterns of the 
size of the wire or bar solder that are used can be 
made and laid on a pane of glass. A wooden form the 
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Fig. 2—Simple Mold for Bar or Wire Solder. 
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size and depth of the mold required is then made and 
put on the glass. It is advisable to fasten the patterns 
onto the glass with just a very little shellac to hold 
them in position while pouring in the plaster. The 
mold is poured about half full of plaster of paris and 
then after this has partly stiffened, the stiffening nails 
or rods are laid in; the mold is then filled to the top. 
Let it set for a few hours and then remove the glass 
by pressing sidewise; 1f too much shellac is used the 
pattern will stick to the glass too strongly, and this is 
liable to damage the mold. After removing the glass, 
set the mold in an oven and drive out all moisture. 
The mold is now ready for use. This will be found 
to be very useful as many times you run short of bar 
or wire solder and it can be made in a short time. 

Fig. 3 is a soldering-paste spreader that can be 
made from a narrow strip of metal with a slight spring 
to it, about three-eighths-inch wide and a little longer 
than the diameter of the box lid. When you are 
through with it, it can be kept inside the lid, as shown. 
This does away with hunting up a stick or using your 
knife, with which to put on the paste. 

Fig. 4 shows an improved soldering iron handle. 
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Fig. 3—Keeping a Paste Spreader Handy. 


It is very annoying to have the handle keep getting 
loose, which is caused mostly by the shank getting hot 
and charring the wooden handle. If the following 
method is tried, this will be prevented. Bore a hole in 
the handle about one-fourth or three-eighths inch 
larger, if possible, than the diameter of the shank. 
Wind sheet asbestos around the shank about half the 
depth of the hole, insert into the handle. Make a 
small calking tool and calk in snugly, then separate 
some of the asbestos into small pieces and calk in 
snugly up to the end of the handle. You will fnd 
that you will have no more loose handles hv following 
this scheme. 

Fig. 5 shows a handy soldering board whereon 
small articles can be soldered. This board has several 
good features. It gives you a level and smooth sur- 
face to work on and in places where there is no suit- 
able place on which to lay the work, it comes in very 
handy. It also can be used to set the solder pot on 


Asbestos 


Fig. 4.—Improved Soldering-lron Handle. 
while working in finished buildings. It will be found 
useful in many ways. 

There are times when neat soldering jobs have to 
be done and it is quite often the case that the solder 
will spread over a larger surface than is intended, no 
matter how much care is taken. The following method 
can be used to good advantage: Take some whiting 
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Sheet Asbestos 
Fig. 5.—Board for Soldering Work. 


and mix into a paste with water. Put it around the 
spot that is to be soldered, hold the hot iron near it a 
minute or two until dry, and then solder in the usual 
way. The whiting can then be removed easily. 


A FEW SUGGESTIONS IN WIRING FLOUR 
MILLS. 


By WALKER T. SHELDON. 


It is highly desirable that in wiring mills (where 
the atmosphere is normally laden with finely divided 
inflammable dust) such as woolen mills, planing mills, 
flour mills and grain elevators, the conductors should 
be inclosed in wrought-iron conduit. Open-work 
wiring is not desirable, in fact in many cases not per- 
mitted, because of the dirt that collects on the con- 
ductors and thereby introduces a fire hazard. Mold- 
ing wiring is unsafe also, because in such locations the 
inflammable material associated with a wiring installa- 
tion should obviously be a minimum. 

All switches, cutouts, and starting rheostats or 
autostarters should be inclosed in dust-tight cabinets. 
All lamps should be suspended directly from the ceil- 
ing, because if lamps are installed on side walls the 
dust accumulates on their upper surfaces and some- 
times, due to the heat of the lamp, ignites. Keyless 
sockets should be employed throughout, because the 
dust-laden atmosphere sometimes possesses the prop- 
erty of an explosive gas and may become ignited by 
the arc which is formed in a key socket when the key 
is turned. Frequently it is considered desirable to in- 
close all lamps which are installed under such condi- 
tions in vaporproof globes. © 


AMONG THE CONTRACTORS. 


The Cynthiana Plumbing & Electrical Company 
was recently organized by J. F. Nooe, of Cynthiana, 
Ky., and will handle electric wiring, a full line of elec- 
tric appliances and conduct a general plumbing, heat- 
ing and gas-fitting business. 


The Herman Andrae Electrical Company, Milwau- 
kee, Wis., is busily engaged on the complete wiring of 
the new $1,000,000 club house of the Milwaukee Ath- 
letic Club. This is a 12-story fireproof building with 
gymnasium, separate swimming pools for men and 
women, bowling alleys, billiard room, dining rooms, 
and a large number of guest rooms. Exceptionally 
complete electrical equipment is being installed. 
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— New Appliances 
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Holder— Duplex Switch ene nife Switch—Control 
Unique Photography—Compressor—Insulators—Big Cranes 


NEW HUBBELL SHADE-HOLDERS. 


The growing use of porcelain and weatherproof 
sockets has induced the firm of Harvey Hubbell, Inc., 
Bridgeport, Conn., to extend its well-known line of 
shade-holders by the addition of types to fit such 
sockets. These are made in 2.25, 3.25 and 4-inch 
sizes for medium-base sockets and 3.25 and 4-1inch 
sizes for mogul-base porcelain and weatherproof sock- 
ets. These new holders are made up of the solid 


Hubbell 2.25-iInch Shade-Holder for Medium -Base Porcelain and 
Weatherproof Sockets. 


blanks used in manufacturing the present holders, the 
:daptation being secured by a special punching 1 in the 
center and the attachment of the standard “P” holder 
as used on reflectors. An enlargement of the center 
punching and the use of three straps instead of two 
adapts these forms for use with mogul -base sockets. 


TWO-CIRCUIT SWITCH FOR SINGLE-GANG 
BOX. 


For controlling two independent lighting circuits 
from one point, the Bryant Electric Company, Bridge- 
port, Conn., has designed and added to its line of Per- 
kins duplex flush switches a new switch that can be 
used as a substitute for two separate single-pole flush 
switches which require a two-gang switch box. 

The new device consists of two of the well known 
Perkins type O push-button switches mounted in a 


Bryant Two-Circult or Duplex Flush Switch for Single-Gang 
Box. 


porcelain cup, each switch having its own,line and cir- 
cuit terminals, so that separate feeds for the two cir- 
cuits can be brought into the switch. 

The switch fits into any shallow single switch box 


and takes the standard two-button plate, therefore the 


general appearance is enhanced by the use of the 
smaller plate, and the cost of material used is consid- 
erably reduced. 

This switch is specially advantageous where the 


central-station company has a two-rate schedule. As 
the switch has separate feeds, a circuit at each rate 
can be passed through one box and controlled at the 
same point. 

The new device, which is known as type O, duplex 
gang switch, No. 2709, is National Electrical Code 
standard, and is rated at 10 amperes, 125 volts; 5 am- 
peres, 250 volts. 


NEW ELECTRIC GRINDER REGULATOR 
MAINTAINS MAXIMUM PRODUCTION. 


To maintain a steady maximum from electrically 
driven grinders in pulp mills, the General Electric 
Company, Schenectady, N. Y., has developed a regu- 
lator which maintains a practically constant load on 
the grinder motors. These regulators are ın practical 
operation and giving very satisfactory results. 

The regulator maintains a practically constant load 


Automatic Regulator for Electrically Driven Pulp Grinders. 


on grinder motors at any predetermined value, so that 
the current variations are held within such narrow 
limits that their influence on the electric system is 
practically negligible. This result is accomplished by 
automatically regulating the water pressure on the 
pockets by means of a motor-operated throttle valve. 

The regulator consists of a small induction motor 
which 1s connected through series current transform- 
ers to the feeder lines of the grinder motor: ‘The 
motor of the regulator motor rotates through a small 
angle and actuates the throttle valve of the main 
water supply to the grinder, automatically reducing the 
water pressure when the load on the grinder motor 
starts to increase and conversely opening the throttle 
valve and increasing the water pressure to compen- 
sate for a falling load. 
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While this regulating device is simple and strong 
mechanically it is also very sensitive to the load 
changes and smooth in its operation. Actual service 
tests show that with a single three-pocket grinder, 
with instantaneous changes in load as great as 33) 
per cent, the fluctuations on the driving-motor feeder 
circuit did not exceed 2 per cent. 

While the results achieved by the regulator on the 
electrical system are excellent, the most important 
effect of its use is the very considerable increase in 
production secured. Without the regulator the grinder 
must of necessity operate for varying periods at re- 
duced output when the pockets are being filled, where- 
as with the regulator in operation such reductions in 
load are instantly corrected by the changes in water 
pressure, sħ that the motor-driven grinder set, when 
provided with this regulator, is always operating at 
its maximum rate of production. 


. AUTOMATIC CHANGE-OVER KNIFE 
SWITCH. 


The Electrical Engineers Equipment Company, of 
Chicago, Ill., has recently designed and manufactured 
for the New York Edison Company a triple-pole, 
double-throw, 300-ampere, 110-volt automatic knife 
switch. The switch proper is constructed according 
to the company’s standard design, having double 
blades which are driven home over the clip contacts, 


Tripie-Pole Automatic Change-Over Switch. 


spring washers being employed to secure proper con- 
tacting. The switch is also equipped with a low-volt- 
age coil and a bell-alarm relay. 

Normally the switch is closed into the upper con- 
tacts. These contacts are supplied from the cus- 
tomary source of power. In case this supply is inter- 
rupted the low-voltage coil operates, releasing three 
springs which throw the switch blades into the lower 
row of contacts. These latter contacts are supplied 
from a storage battery or some independent source of 
power. When the normal source of current is re- 
stored, a bell alarm is sounded which is a signal to the 
attendant that the switch should be thrown into the 
upper contacts. This operation 1s accomplished man- 
ually. 

This type of switch is well adapted for use upon 
circuits where the continuity of the current supply is 
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of utmost importance. In isolated power stations and 
substations, an interruption to the normal supply of 
power usually comes suddenly and without warning, 
leaving the station in darkness in addition to shutting 
down pumps and other auxiliaries at a time when they 
are most needed. 

By the use of this switch, lights, motors, driving 
auxiliaries, etc., are instantly switched to the emer- 
gency source of power. This saves considerable con- 
fusion and leaves the station operatives free to direct 
their entire attention to restoring service upon the 
main busbars. 

The Electrical Engineers Equipment Company is 
prepared to manufacture this type of switch for all 
conditions of service. 


NEW ELECTRICAL CONTROL FOR CALEN- 
DERS. 


A new system of semi-automatic control, for 115- 
230-volt, four-to-one speed, double-voltage, shunt- 
wound motors for driving rubber calenders, has been 
developed by the General Electric Company, Schenec- 
tady, N. Y. 

The calender drive is operated through a master 
controller designed to give 115 or 230-volt operation 
with 18 field points on each voltage for speed regula- 
tion. 

Throwing the master controller in one direction 


| 
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Overal/ Depth 27% 2° 
Controller and Automatic Contactor Panel for Calender-Drive 
Motors. 


starts the motor on I15 volts and the field is automati- 
cally kept at full strength during acceleration. The 
accelerating contactors are of the series current-limit 
type and have a load pick-up to insure that they will 
come in on light loads. When the final accelerating 
contactor closes, the motor will further accelerate to 
the full field-weakened speed at which the controller 
1s set. 

If a still higher speed is desirable, swinging the 
controller handle in the opposite direction will put the 
motor on the 230-volt line, where armature and field 
acceleration will occur as on the 115-volt line, 18 addi- 
tional speed points being now available. There is no 
objection to starting directly on 230 volts if the opera- 
tor so desires. Bringing the controller to the “off” 
position will allow the motor to stop. 

A “safety first” feature of the equipment is the 
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“quick stop” device. This is a small inclosed switch 
with a lever arranged to be operated by a rope, which 
runs across the calender where the workman can easily 
reach it. When this switch is pulled all line circuits 
are broken and the calender equipment is brought to 
a very quick stop by means of three-point dynamic 
braking. The calender drive cannot be started again 
until the stop switch is reset. 

The entire system is extremely simple. There is 
not an electrical interlock on the control panel. This 
is an important feature, as in previous methods of 
control, which utilized electrical interlocking, the sul- 
phur in the rubber mills formed a coating on the inter- 
lock centacts, which at times prevented them from 
making circuit. Mechanical interlocks are used in 
the new system and afford protection against the pos- 
sibility of contactors sticking in. The accelerating 
contactors have a self-contained operating and cali- 
brating coil, and the contactor is cut out after operat- 
ing. 
The motor used for the calender drive is the type 
RF motor, which is supplied in sizes up to 75 horse- 
power for single voltage, and 125 horsepower for 
double-voltage equipments. Where the single-voltage 
system is used, either automatic or semi-automatic 
control can be provided. 


UNIQUE METHOD OF AUTOMOBILE-PART 
PHOTOGRAPHY USING MERCURY- 
VAPOR LAMPS. 


A complete and accurate catalog of parts is one 
of the necessities for every automobile manufacturer. 
Every detail must be illustrated, either separately or 
assembled with others into one of the parts of the car. 
A unique method of taking the photographs necessary 
for these catalogs has been worked out by the Willys- 
Overland Company. In its photographic department 
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at Toledo, Ohio, is an elevated platform under which 
can be placed a large flat wooden table. On this are 
arranged various items, each with its appropriate title 
and number, printed on a card, laid beside or below 
it. The boundary of the photograph is marked by 
black wooden strips. Through a hole in the platform 
the photographer focuses his camera upon the display 
below. Light is furnished by four Cooper Hewitt 
mercury-vapor tubes, hung underneath and near the 
edges of the platform. Due to the highly actinic qual- 
ity of the mercury-vapor light, the exposure is much 
shorter than with other illuminants having the same 
apparent brilliancy. 

The great advantage of this device is that it en- 
ables the various parts to be associated with descrip- 
tive text, or explanations of the workings of complex 
apparatus. Much greater speed can be made in get- 
ting out instructions, since only one photograph need 
be taken of the entire group. Photographing from 
above is also very muck quicker than from in front, 
because the parts can be much more easily arranged 
on the horizontal platforms and removed or rear- 
ranged for the next picture than where it is necessary 
to tack up the parts on a vertical background. 


ELECTRICALLY DRIVEN COMBINATION 
AIR COMPRESSOR AND BUFFING 
AND GRINDING HEAD. 


The United States Air Compressor Company, 
Cleveland, Ohio, has recently announced a new com- 
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Motor-Driven Compressor With Grinding and Buffing Head. 


bination air compressor and grinder outfit which is 
especially suitable for service in garages and similar 
places where compressed air is required. 

The outfit consists of a self-oiling air compressor 
with filtering trap, check valve and safety valve, buf- 
fing head, 30-gallon tank, air-pressure gauge, needle- 
point valve, pipe and fittings, armored hose, auto- 
matic air check, 6 feet of armored cable with plug, all 
mounted on a metal base to form a compact unit 
which requires but 48 by 20 inches floor space. The 
height over-all is 40 inches. 

The air compressor is of the air-cooled, two-stage 
type. The low-pressure cylinder is 3 by 3 inches in 
size and the high-pressure cylinder is 114 by 3 inches. 
The working pressure is 300 pounds per square inch 
and the capacity of the compressor is 4 cubic feet per 
minute. The compressor operates at 250 to 300. revo- 
lutions per minute. It is provided with an intake 
silencer which muffles the intake noise and tends to 


Taking Group Photograph of Machinery Parts From Above. force air into the intake valve. 
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The cylinders and crank case are cast in one piece. 
A special type of check valve is used which is bal- 
anced between two bodies of air and is not subject to 
continuous seating and unseating as in the usual type 
of compressor. This permits the use of a special 
composition seat which makes a perfectly tight valve. 

The outfit is equipped with an extra tank, the func- 
tion of which is to permit the motor to start against 
no pressure and attain full momentum before assum- 
ing its full load, thereby eliminating the cause of 
burned-out motors and other motor trouble. 

When the air in the main tank is raised to the 
proper pressure the automatic switch stops the motor 
and operates the automatic pressure release, which 
opens the starting tank to the atmosphere. 

When the automatic switch again starts the motor 
it also closes the pressure release and the compressor 
begins pumping against no pressure. It always starts 
without strain. 

When the air in the starting tank attains a pressure 
slightly in excess of that in the main tank (requiring 
about 10 seconds), it opens the check valve and charges 
this tank until the proper pressure is reached, when 
the operations are repeated. 

The buffing and grinding head is suitable for 
wheels of 8-inch diameter. 

The outfit is equipped with a one-horsepower Rob- 
bins & Myers motor which permits the compressor 
and buffing head to operate at the same time. Outfits 
without this buffing head are equipped with a one-half 
horsepower motor of the same make. 


NEW LINE OF HEAVY CLAMP INSULA- 
TORS. 


An entirely new line of clamp insulators of rugged 
design has been placed on the market by the General 
Devices & Fittings Company, Chicago, Ill. These in- 
sulators are provided with a variety of mounting 
adaptations and are especially designed for installation 
of heavy conductors under severe conditions of serv- 
ice, such as in steel mills, shipyards, foundries, etc. 
The insulators are made up of dry-process porcelain 
and protected hardware. The insulation is impervious 
to heat, moisture or chemical action. This permits of 


Typical Pipe-Mounted Clamp Insulators. 


use with safety in moist places, electrochemical rooms 
for buses in ovens, etc. 

Particular attention may be directed to the pipe- 
mounting units which may be had in 1, 2, 3, or 5-con- 
ductor types, and by removing the back clamp and 
doubling also 4, 6 and 8-conductor types. These make 
convenient fittings for pipe racks, tunnels, rear of 
switchboards, etc. 

A partial list of construction jobs on which these 
insulating supports have been successfully used is the 
following: Switchboard buses; cableways, tunnels and 
galleries; feeders on ceilings, walls and roof trusses; 
switchrack makeup: transformer buses and cable 
risers; machine-pit runs, machine feeders; motor con- 
trollers and grid-stack leads; heavy contactor make- 


up, etc. 
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NEW CAPACITIES ATTAINED BY ELEC- 
TRIC CRANES. 


As a result of speeding up of shipyards and in- 
dustrial plants in 1917, there was a greatly increased 
demand for cranes, electrically operated and con- 
trolled. Six of the largest of these cranes were 
equipped with motors made by the General Electric 
Company and in most cases with G-E control. 

Two of these cranes were of 225-ton capacity, the 


Two Big Coai-Handling Gantry Cranes With Simplified Dynamic 
Braking for Motor-Driven Hoist. 


total motor rating of each aggregating 420 horsepower. 
A third crane of the same capacity had motors with 
a total intermittent rating of 850 horsepower. The 
two main hoist motors in this case each had a rating 
of 250 horsepower for continuous, and 425 horse- 
power for intermittent service, giving a hoisting speed 
for 225 tons of 40 feet per minute, and 120 feet per 
minute for 60 tons. Due to the high and variable 
speeds required, the large current demands could not 
be handled to the best advantage through the usual 
arrangements of rheostats and contactors, and Ward- 
Leonard control was therefore provided, this being the 
first application of this system of control on large 
cranes. 

The remaining three cranes were the largest capac- 
ity units of this type ever built, being designed for a 
full-load lift with the main hoist hook of 330 tons at 
12.6 feet per minute. The power equipment for each 
crane comprised two 200-horsepower main hoist mo- 
tors, two 105-horsepower auxiliary hoist motors, an 
8o0-horsepower and a 30-horsepower motor for main 
and auxiliary trolley, and two 50-horsepower motors 
for bridge motion; all these capacities were intermit- 
tent ratings. 

Two high-speed, alternating-current, hammer-head, 
coal-handling, gantry cranes, provided with a unique 
system of dynamic braking, were installed at the La 
Belle Iron Works plant at Steubenville, Ohio. Each 
crane is equipped with a 375-horsepower slip-ring 
induction motor direct-coupled to a 40-horsepower 
direct-current motor, and hoists a 4-ton bucket of coal 
at 500 feet per minute. The dynamic braking 1s ob- 
tained by combining the small direct-current motor 
with the alternating-current motor so that the direct- 
current unit serves as an exciter and gives dynamic 
braking which is comparable with that ordinarily ob- 
tained with direct-current motors on this class of 
work. This is the first application on any large scale 
of this system of dynamic braking for cranes, which 
is more economical in first cost and has a number of 
practical operating advantages. 
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Ilg Electric Ventilating Enlarges Quarters —Lux Manufac- 
turing Awarded Municipal Contracts—Catalogs Distributed 


George Cutter Company, South Bend, Ind., has issued 
a new bulletin (No. 3338) on its flood-lighting projectors. 
It lists the company’s new “Standard” projector as well 
as the “Universal” projector that was placed on the mar- 
ket last year. Each of these units is described in detail 
and illustrated. Engineering data and illustrations are 
given on the use of flood-lighting projectors. A list of 
applications is given and typical uses shown. 


Inland Electric Company, 14-16 North Franklin street, 
Chicago, is sending out a booklet illustrating and describ- 
ing the Steelite line of extension fixtures, of especial valne 
in industrial planis. They offcer protection to the lamps, 
reduce fire hazards and save the cost of constant repairs. 
According to the company, the saving afforded in cords 
alone a year in the average plant will net a profit which 
will offset the difference in cost between the ordinary 
extension and Steelite. These fixtures are fully approved 
by the National Board of Fire Underwriters and bear the 
label of the Underwriters Laboratories. 


Cutler-Hammer Manufacturing Company, Milwaukee, 
Wis., has just issued publication No. 220, a four-page pam- 
phiet, illustrating and describing C-H electric beer vat 
dryers, and tells of some of the advantages of drying 
beer vats bv electricity. The C-H beer vat dryers are 
made with two and three heats, and in three sizes, rang- 
ing from 730 to 1250 watts on low heats and 3000 to 5000 
watts on high heats. The pamphlet also illustrates a 
direct-current motor starter, a porcelain push socket 
and a porcelain push switch especially adapted for use 
in breweries and other damp places. 


The Breco Electric Company, Toledo, Ohio, was or- 
ganized some time ago to manufacture the Breco rectifier, 
rotary converter, desulphator.and other apparatus. The 
Breco converter, formerly known as the Murphy, consists 
of a graphite-arc valve, used in connection with a com- 
mutator, permitting flow of current in the desired direc- 
tion, and has a special electric timer that prevents spark- 
ing and secures proper commutation. When this rectifier 
is adjusted for normal operation, it 1s assured, no reverse 
current passes through it. Its operation eliminates the 
use of clectrolvtes, fragile bulbs and delicate vacuum tubes. 
It is of special utility in service stations for charging 
storage batteries in electric cars and trucks, and for power 
purposes. The Model A Breco Charger has a capacity 
of 3 to 18 cells; 6-volt or 12-volt battcries may be charged 
in series, in any combination, up to 18 cells, at an aver- 
age rate of about 10 amperes. It is automatic in action. 
If the line fails, it stops charging and cuts out the battery; 
when power is resumed, the charging again starts. The 
company’s literature contains full descriptions and illustra- 
tions of its line of apparatus, including its desulphator. 


Despatch Manufacturing Company, Minneapolis, 
Minn., in Catalog II, recently issued, groups a partial list 
of its extensive line of electric ovens and electric heating 
appliances, which are designed for all purposes. Despatch 
electric ovens are furnished in any size, shape and style. 
They are simple, economical and practical in design, and 
so constructed as to insure long service and satisfaction. 
Open heating units are used in these ovens and appliances 
and are guaranteed not to burn out or crack. The wire 
used in these units 1s a metal alloy drawn according to 
the company’s own formula and is specially adapted to 
withstand intense heat. Various styles of ovens, includ- 
ing test-hbaking, baking, drying and demonstrating, as well 
as air heaters, proofing cabinets and other appliances are 
illustrated and described in detail. The catalog contains 
complete data in regard to the maximum current, con- 
sumption of watts, baking space, etc., and particular infor- 
mation concerning this line of heating devices will be fur- 
nished upon request. Inclosed with the catalog is other 
circular matter dealing with portable heaters and other 
appliances, and a revised price list applying to Catalog II, 
which supersedes all previous lists. 


Detroit Fuse & Manufacturing Company, manufac- 
turer of electrical safety devices, Detroit, Mich., has 
changed its corporate name to Square D Company. 
This change has been deemed advisable inasmuch as the 
company has disposed of its fuse business and will engage 
in the manutacture of Square D safety switches, exclu- 
sively. 


Lux Manufacturing Company, Hoboken, N. J., has 
been awarded the 1918 municipal contracts for Lux lamps 
of New York City and Chicago; this is the first vear in 
which the same brand of lamps has been chosen by both 
cities. New York City has shown its preference for Lux 
lamps through the award of three contracts during the 
past four years. The company feels a certain justified 
pride in the fact that its product has been selected from 
the extensive held represented, to supply the incandescent 
lamp requirements of the two greatest American cities. 


W. R. Ostrander & Company, manufacturers of and 
dealers in electrical supplies, with offices at 371 Broadway, 
New York City, have entered into negotiations with the 
Hvgrade Lamp Company of Salem, Mass., to represent 
that concern in New York territory and will handle all 
orders tor this well-known lamp. A complete stock of 
Hygrade lamps will be carried in stock by the Ostrander 
company at both 371 Broadway and its Brooklyn ware- 
house located at 1433-39 Dekalb avenue, and will continue 
the liberal discount extended by the Hygrade Lamp Com- 
pany. | 


Ilg Electric Ventilating Company, Chicago, Ill., has pur- 
chased a large tract of land on Elston avenue and Snow 
street, aggregating 214.282 square fect, upon which it will 
erect a group of high-class, modern factory buildings. The 
business of the company (manutacture of motor-driven 
ventilating equipment) has had a very rapid growth. 
Starting in small quarters in Kinzie street, the company 
found it necessary to erect in 1910 the first of its buildings 
on Whiting street; in 1915 and 1917 additional buildings 
were put up extending into Wells street. To permit ot 
future growth, it was evidently necessary to secure a site 
of larger area with good shipping facilities, which has 
now been done. The new buildings will be erected in unit 
sections of 300 by 60 feet; cach unit will be a four- 
story fireproof building with the most efhcient and com- 
plete facilities. The new site is said to have cost $128,570 
and the buildings will cost about $600,000. 


Westinghouse Electric & Manufacturing Company, 
East Pittsburg, Pa., has just issued a circular dealing with 
“Electrical Equipment in the Woodworking Industry.” 
The publication is profusely illustrated by views of motor 
driven woodworking machinery both alone and as in- 
stalled in representative woodworking plants. Starting 
with the general subject of motor drive, the reasons for 
its adoption, such as increased production, better light, 
greater safety to employees, higher efficiency of machines, 
more accurate knowledge of cost and greater freedom in 
power distribution are explained. The next section is 
devoted to features of Westinchouse motors which make 
them suitable for this work, such as rigid construction, 
sparkless commutation of direct current machines, and sim- 
plicity and reliability of oiling. Assistance which may be 
rendered to owners of woodworking plants is described: 
this includes advice as to layout ,of plant and proper 
motors to use, and prompt repair service in case of break- 
down. The woodworking plant of Ferguson Brothers 
Company, Hoboken, N. J.. is described and illustrated in 
a third section. This concern manufactures furniture and 
wooden novelties of various kinds, and is completely mo- 
tor equipped. The remainder of the book gives horse- 
power requirements and other data for many different 
styles of woodworking machinery, which will be of much 
value to those having to do with this class of industrial 
activity. Copies of this circular may be obtained by ad- 
dressing a request to any Westinghouse district office. 
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A. I. E. E. Well Represented—R. J. Gaskill Commissioned 


Lieutenant—W. E. Harkness Becomes Major—Promotions 


CHESTER SMITH, Kansas City, Mo., 
attorney for the Kansas City Railways 
Company, has been commissioned a 
captain in the ordnance department and 
will hereafter be stationed in Washing- 
ton, D. C. 


WALTER A. CARPENTER, formerly as- 
sistant city electrician at Modesto, Cal., 
has been promoted to the rank of 
sergeant with the 332nd field battalion 
Signal Corps, Company C, now sta- 
tioned at American Lake. 


J. Y. HamĮĒmBuEY, formerly of the dis- 
tribution department of the Duquesne 
Light Company, Pittsburgh, Pa., recently 
tinished his flying training somewhere 
in South Carolina and is now “flying 
for the U. S. A.” in France. 


WestTincHouse Arr BRAKE COMPANY, 
with general ofhces and works at Wil- 
merding, Pa., and branch offices in the 
principal cities of the country, now dis- 
plays a service flag showing the figures 
154 in the center of a white field indicat- 
ing that that number of employes have 
joined the service. 


SAMUEL W. HARPER, secretary-treas- 
urer of the Consolidated Telephone 
Company of West Virginia, Wheeling. 
W. Va. has been appointed a national 
director of the American Red Cross 
with headquarters at Washington, D. 
C., and will serve the organization on 
the “dollar a year” basis. 


L. C. GrirFits, president of the Sev- 
mour Mutual Telephone Company, Sey- 
mour, lnd, was recently appointed 
county chairman for the sale of war 
savings and thrift stamps in Jackson 
county. He will undertake the organ- 
ization of the county to promote the 
sale of stamps and expects to complete 
the campaign by the end ot the year. 


SOUTHWESTERN BELL TELEPHONE Sys- 
TEM, St. Louis, Mo., now displays a 
service flag containing 616 stars, repre- 
senting that number of its men in 
various branches of Government serv- 
ice. Since the publication of its last 
issue of the News, 135 names have been 
added to its roll of honor and four 
names have been checked off due to dis- 
charge from service, 


Packarp Evectric Company, Warren, 
Ohio, devotes the front cover of its 
February issue of Packard Doings to 
its roll of honor which contains the fol- 
lowing names: J. Ed. Erickson, G. R. 
Furst, Clyde Green, Fred Schultz, Dun- 
can Macauley, Nick Ferro, Lee Roberts, 
George Tuttle, James Kane, Ernest 
Armstrong, L. H. Alline, F. E. Homrig- 
house, Leland Ensign, John Thornberg, 
Paul Bartholomew, Tony Dell, George 
Smith and John Tyler. This number 
of the house organ is the Camp Edition 
and is given over to letters and poems 
of its men in service, and contains a 
number of their pictures and views of 
the various camps at which they are 
located. 


ROLL OF HONOR. 


The electrical industry, perhaps 
to a greater extent than any other 
industry, has answered the call 
of the Nation for Men. As this 


is a war of engineers, naturally 
the technically trained men in the 
electrical industry have been in 
great demand and they have re- 
sponded with splendid patriotism. 


Many of the large utility and 
industrial corporations have as- 
signed men for Government serv- 
ice aside from those who have 
voluntarily entered or been called 
for service. 

THE ELectRICAL Review will 
welcome news concerning men 
who have entered the service or 
who are engaged in any patriotic 
duties. 


Dovueias A. FFL of the Northwestern 
Electric Equipment Company, St. Paul, 
Minn., has been appointed a sergeant in 
the 3ltth Field Signal Battalion, now 
stationed at Camp Custer, Mich. 

T. W. Mann, formerly of Paul’s 
Electric Store, Medford, Ore., who en- 
listed in the aviation corps last summer, 
has been promoted to the position of 
master signal electrician in the 372d 
Aero Squadron and expects shortly to 
see actual service in France. 


C. H. Corguitr, formerly of the 
South Side district of the Duquesne 
Light Company, Pittsburgh, Pa., and 
now in service on the U. S. S. Elfrida, 
has sent greetings to the company in the 
form of a poem, which appears in the 
February issue of the Light Company 
News. 

FRANK A. Stein, formerly of the dis- 
tribution department of the Duquesne 
Light Company, Pittsburgh, Pa., and of 
the Beaver County Light Company, 
New Brighton, Pa., is now a second 
lieutenant in the Engineers Reserve 
Corps, and stationed with the 56th En- 
gineers at Washington Barracks, Wash- 
ington, D. C. 


Ropert J. GASKILL, formerly superin- 
tendent of fire alarm and police tele- 
graph, Ft. Wayne, Ind., recently re- 
cently received a commission as second 
lieutenant, Field Artillery of the Na- 
tional Army. He was born in Pennsyl- 
vania, May 10, 1885, and entered the 
service of the Western Union Telegraph 
Company in 1903 at Delphos, Ohio. He 
later became associated with the Amer- 
ican Telephone Company and in 1906 
Was appointed assistant to the superin- 
tendent of fire alarm and police tele- 
graph at Ft. Wayne and upon the 
death of his predecessor became super- 
intendent. In 1916 Mr. Gaskill was 
elected president of the International 
Association of Municipal Electricians at 
the Baltimore convention. 


De La VERGNE MACHINE COMPANY, 
New York, N. Y., lists the names of 44 
employes on its roll of honor who have 
enlisted in the army and navy. 


W. L. Weston, formerly with the 
Paducah Light & Power Company, 
Paducah, Ky., 18 now serving as a 
lieutenant in the United States army in 
France. 


C. M. Brown of the general engineer- 
ing department of the Westinghouse 
Electric & Manufacturing Company, 
East Pittsburgh, Pa., has been assigned 
to a U. S. battleship as a junior lieute- 
nant. 


Paut H. MANCHESTER, formerly con- 
nected with the Pacific Gas & Electric 
Company, Martinez, Cal., has joined the 
37th regiment of engineers, which is 
almost exclusively composed of central 
station men. 


Lieut. A. W. Davison has been trans- 
ferred from Washington to Niagara 
Falts, N. Y., where he is supervising 
chemical plant construction and experi- 
mental operation at the Oldbury Elec- 
trochemical Company. 


WittrAM BRADFORD, formerly chief 
clerk in the Wilmington business oftice 
of the Delaware & Atlantic Telephone & 
Telegraph Company, has been promoted 
to the rank of second lieutenant in the 
National Army, and is now in the Adju- 
tant General's Department. 


W. E. Harkness, well known in 
electrical circles, having for several 
years been identified in the development 
of the Gill selector, was recently ap- 
pointed a major in the United States 
Army and is connected with the Ord- 
nance Department at Washington, D. C. 


COMMONWEALTH Eptson COMPANY, 
Chicago, through its War Relief Com- 
mittee, reports that letters have been 
sent to 333 of its soldiers in canton- 
ments in the United States, each letter 
containing three books of Smileage 
Coupons, which were sent with the com- 
pliments of the company. 


AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS, 33 West 39th Street, New 
York, N. Y. in the February edition of 
its Proceeding publishes an additional 
list of its members who have joined 
the colors. The Institute now lists on 
its roll of honor the names of 6&6 mem- 
bers in army and navy service with the 
United States and her Allies. 


BELL TELEPHONE Company OF PENN- 
SYLVANIA and associated companies, with 
executive offices at Philadelphia, Pa. 
lists the names of 677 employees who 
have joined the colors. The enlistments 
in the various branches of Government 
service are as follows: United States 
Army, 103; U. S. National Guard, 137; 
U. S. Reserve, 67; U. S. National Army, 
2%; Training Corps, 10; U. S. Xavy, 
61; U. S. Marine Corps, 5, and Canadian 
Army, 4. 


March 9, 1918. 


mild nn A Teg tet ap E aI 


phe ts pial | ly, | 


th, ae al a saree 


a. bette vy tae died, MALTU deeb eda barton Tad oon 


SVOO TURP PUPP OPER OS APE RCO OTe 


a Maap 


EAAEOUOTAIA.ALCEOUAALUANAOOUVAAAUNOBIE GOED Ce VOPED EO ROOORCOPORRTQHURP ROE RG AA UBA CHL OER OS GRS 


Personal — 


CPEDT UC DUPO PPLE CPS G TSP ORD PRCRT GRD E TENS 


443 


it or afl ` nil 
heer 


VOCETED ODE GEA COUED APAE ARTEA E DEARA ate 


TORUGOULOD OD SOTA peer rdend aoe PANE EOE 


ELT I, a Canoe re KE E E EE ai tE ei T Hilt st M 1 i qi ee ea a Bl r tid git I ARM G et, 


Charles H. Keeling Joins Square D Company—Changes in 
Personnel National Lamp Works— L. S. Ready Promoted 


N. H. Boynton, who for the past six 
years has been manager of the publicity 
department of the National Lamp 
Works of the General Electric Com- 
pany, has been appointed general man- 
ager of the Buckeye Electric Division, 
succeeding L. P. Sawyer. Mr. Boyn- 
ton carries to his new position a wide 


N. H. Boynton. 


experience in lamp merchandising and 
sales promotion and a range of ac- 
quaintance that covers the entire indus- 
try. He is succeeded by P. B. Zimmer- 
man in the managcrship of the publicity 
department. 


J. P. Baroun, formerly chief of the 
drafting department of the Pacific Gas 
& Electric Company, San Francisco, 
Cal., has accepted a position with the 
Pacific Coast Shipbuilding Company. 


_ R. T. SULLIVAN, general manager of 

the Mahoning & Shenango Railway & 
Light Company, Youngstown, Ohio, 
was recently elected a director of the 
Republic Railway & Light Company 
which controls the Youngstown Utility 
property. 

Asa WILLIAMS, superintendent of the 
Owensboro Water & Light Plant, the 
municipal plant of Owensboro, Ky., has 
resigned to take a similar position with 
a large canning company, and will be 
succeeded by W. M. Watson, who has 
been connected with the lighting plant. 


CHarLes H. KEELING, formerly con- 
nected with the Renfrew Electric Manu- 
facturing Company, Ltd., Renfrew, 
Can., has joined the selling forces of 
the Square D Company, Detroit, Mich., 
which he will represent in Canadian 
territory with headquarters at Toronto. 
He was engaged in the contracting busi- 
ness for six years during which time 
he completed some of the largest elec- 
trical installations in Ottawa. Mr. Keel- 
ing was the first sales representative of 
the Renfrew Electric Manufacturing 
Company, and in 1916 was appointed 
sales and advertising manager of that 
company. 


GrorceE W. Wricut, Paterson, N. J., 
has been appointed one of the new 
members of the Board of Public Utility 
Commissioners by Governor Edge. 


Epwarp L. Donovan, for several 
years sales manager of the Northern 
Indiana Gas & Electric Company, 
Logansport, Ind., has been appointed 
manager, succeeding George M. Dolley, 
who recently resigned. 

J. J. Facan, formerly of the new busi- 
ness department of the Montgomery 
Light & Power Company, has been 
transferred to a similar position with 
the Salina Light, Power & Gas Com- 
pany, both of which companies are sub- 
sidiaries of Henry L. Doherty & Com- 
pany, New York City. 

F. T. Mumma, electrical engineer in 
charge of the electric substations of the 
Chicago, Milwaukee & St. Paul main 
line, was recently appointed superinten- 
dent of the telegraph and telephone de- 
partment on the Anchorage division of 
the Alaska Railways and succeeds Her- 
bert Gaytes who resigned. 


L. P. Sawyer, until recently general 
manager of the Buckeye Electric Divi- 
sion of the National Lamp Works, ot 
the General Electric Company, Cleve- 
land, Ohio, has left that position in 
order to devote his entire time to activ- 
ities connected with the general offices 


L. P. Sawyer. 


of the Lamp Works at Nela Park. 
These activities are an extension and the 
outgrowth of the important committee 
work, which has long occupied a great 
deal of Mr. Sawyer’s attention. He was 
manager of the Buckeye lamp business 
for 14 vears, during which period it in- 
creased in volume many times over. 

Lester S. Rrapy, who has been as- 
sistant engineer in the gas and electric 
department of the Railroad Commission 
of California for several years, was 
recently promoted to the position of 
electrical engineer of that department 
and succeeds F. Emerson Hoard, who 
is now in Government service. 


CuHarcres B. Hitt, Buffalo, N. Y., has 
been appointed chairman of the Public 
Service Commission for the second dis- 
trict by Governor Whitman. 


P. B. ZIMMERMAN, who for sume time 
has been connected with the National 
Lamp Works of the General Electric 
Company, Nela Park, Ohio, las heen 


P. B. Zimmerman. 


appointed manager of the publicity de- 
partment. He succeeds N. H. Boynton, 
who has become general manager of 
the Buckeye Electric Division of the 
company at Cleveland, Ohio. 


H. R. Stevens, of the firm of Stevens 
& Rockwell, consulting electrical en- 
gineers, Seattle, has joined the forces 
of Stone & Webster as electrical en- 
gineer for the northwest district. 


H. I. CosGrove has been named master 
mechanic of the Rock Island Southern 
Railway Company, with headquarters at 
Rock Island, Ill. He has served for 25 
vears with various railroads in a similiar 
capacity in the western and southern 
parts of the United States. 


W. E. Ives, formerly in the efection 
department of the Westinghouse Elec- 
tric & Manufacturing Company, East 
Pittsburgh, Pa., has become a member 
of the Doherty organization with head- 
quarters at New York City, and is at 
present assisting in turbine maintenance 
work in the Ohio properties. 


RaLPH A. BEEBE, a civil engineer of 
San Francisco. Cal., has been appointed 
by Mayor Davie of Oakland to fill the 
newly created position of efficiency en- 
gineer under the department of public 
affairs. He will assume his new duties 
at the first of the month and will for the 
present gather information desired by 
the mayor relative to traction and 
power companies with a view to placing 
them under municipal ownership. Mr. 
Beebe is a graduate of the 1907 engi- 
neering class of Stanford University 
and since 1910 has been engaged as a 
construction engineer for the Federal 
Telegraph Company. 
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Weekly Record of Construction Activities—Conventions 


EASTERN STATES. 


SPRINGFIELD, MASS. — Gilbert & 
Barker Manufacturing Company has 
commenced the construction of an ad- 
dition to its power plant in connection 
with extensive improvements at its 
works. The new structure is to provide 
for increased capacity. 


WEST SPRINGFIELD, MASS.—Bos- 
ton & Albany Railroad Company, Boston, 
has awarded a contract to the C. A. 
Dodge Company, Amherst street, Cam- 
bridge, Mass., for the erection of a one- 
story local gas producer building, about 
15x55 feet in size. 


STAMFORD, CONN.—Fairbanks Stor- 
age Battery Company, Inc., 4388 Atlantic 
street, has awarded a contract for the 
construction of a one-story storage bat- 
tery station, about 40x120 feet in size, 
on Fairfield avenue, Bridgeport. The 
structure is estimated to cost $20,000. W. 
A. Smith & Son, 188 Cannon street, 
Bridgeport, are the contractors. 


PROVIDENCE, R. I.—Providence Gas 
Company, Turks Head building, is rush- 
ing to completion the erection of a two- 
story laboratory building, and one-story 
addition to its meter house at Sassafras 
Point. The two structures are being 
erected at a cost of approximately $80,- 
000. The Charles D. Maguire Company, 
Providence, is the contractor. 


BINGHAMTON, N.  Y.—Binghamton 
Light. Heat & Power Company has been 
awarded a contract for supplying electric 
service for the operation of an addition 
to the plant of the Ballard Silk Company 
now in course of construction. About 50 
horsepower will be required. 


BROOKLYN, N. Y.—United States 
Government, Navy Department, has 
awarded a contract to the Child & Scott 
Company, 112 Webster street. New 
York, for improvements and alterations 
in its local power plant at the navy 
yards. C. W. Parks, chief of the Bureau 
of Yards & Docks. 


BUFFALO, N. Y.—Recommendations 
have been made to the City Council by 
Commissioner Kreinheder for changes in 
the gas-lighting svstem of the city, to 
include the electrification of the entire 
street-lighting system. 


LONG ISLAND CITY. N. Y.—New 
York & Queens Electric Light & Power 
Company, 444 Jackson avenue, has 
acquired property comprising about nine 
and one-half acres at the intersection 
of the Long Island Railroad and Trot- 
ting Course Lane, Elmhurst, to be used, 
it is said, for extensions. 


LONG ISLAND CITY, N. Y.—New 
York & Queens County Railway Com- 
pany, 9 Borden avenue, has abandoned 
its former power plant fronting the East 


river, and leased the property to the 
Maritime Warehouse Corporation. 
SYRACUSE, N. Y.—County Fuel Ad- 


ministrator Carleton A. Chase has made 
announcement that effective March 1, 
the order providing for six “lightless 
nights” weekly will be rescinded, two 
“lightless nights’? only, Thursday and 
Sunday, to be observed. 


SYRACUSE, N. Y.—The 
Syracuse Lighting Company was tem- 
porarily disabled on February 22, due to 
the burning out of 29 cables caused by 
the falling of a 30,000-volt feed line on 
one of the 23,9000-volt transmission wires 
of the company. 


TONAWANDA, N. Y.—Announcement 
has been made by Frank M. Gordon, 
manager of the Tonawanda Power Com- 
pany, that orders have been received 
from the Government prohibiting all com- 
panies distributing hydroclectric power 
generated by Niagara Falls from con- 
tracting with new customers for power 
service or increasing their present 
capacity, 


AMPERE, N. 


plant of the 


J.—The Crocker-Wheel- 


er Company. manufacturer of motors, 
cte., has taken out a building permit 
for ‘the construction of an extension to 
its power house. 


BORDENTOWN, N. J.—Borough Coun- 
cil considering immediate installation of 
electric fire-alarm system. 


DOVER, N. J.—New Jersey Power & 
Light Company has been awarded a re- 
newal of its contract with the borough 
officials of Wharton for a period of five 
vears. 


GLOUCESTER, N. J.—Plans are being 
prepared by the City Council for exten- 
sive improvements in the electric street- 
lighting system. 


NEWARK, N. J.—Diehl Manufactur- 
ing Company, manufacturer of motors, 
fans, etec.. has had plans prepared for 
the construction of a four-story manu- 
facturing plant with four-story wing, 
about 60x300 feet, to he located at Frel- 
inghuysen and Evergreen avenues. Wil- 
liam Lehman, 738 Broad street, Newark, 
is the architect. 


NEWARK, NXN. J.—Submarine Boat 
Company, Port Newark Terminal, has 
commenced the construction of a series 
of power houses between its various 
shipways. The plants comprise three 
structures between ways No. 1 and 2, No. 
3 and 4, and No. 5 and 6. Rapid progress 
is being made in the erection of two new 
steel fabricating shops, main power plant, 
machine shops. riveting works and aux- 
illary structures. The company is also 
constructing erecting towers and der- 
ricks, 


TRENTON, N. J.—The City Commis- 
sion has granted approval of an appropri- 
ation of $86,000 to provide for the opera- 
tion of its electric street-lighting sys- 
tem, as requisitioned for in the annual 


budget for 1918. Due to the improved 
fuel situation, notice has been issued 
that two “‘lightless nights” only will be 


in effect each week. 


BRADFORD, PA.—Fire, on February 
27, destroyed a portion of the power 
plant of the Boviard & Seyfang Manu- 
facturing Company, with a total loss esti- 
mated at $10,000. 


CHESTER, PA.—RBeacon Light Com- 
pany is making rapid progress in the 
erection of its new power house, boller 
plant, turbine hall, switch house. ma- 
chine shop and coal tower at its plant, 
the entire work being estimated to cost 
approximately $2,500,000. This company 
is a subsidiary of the Philadelphia Elec- 
tric Company. Philadelphia. The Ches- 
ter Construction & Contracting Company, 
Otis building, Philadelphia, is the con- 
tractor. 


COUDERSPORT, PA.—The Home Elec- 
tric Company has filed notice with the 
Public Service Commission of a bond 
Issue for $22,000 to provide for improve- 
ments, etc. 


HARRISRURG, PA.—Notices have been 
filed with the Public Service Commission 
by Pennsylvania Power Company, New 
Castle Electric Company and Shenango 
Valley Electrice Company of increases in 
unit rates for wholesale power consum- 
ers, 


HARRISBURG, PA.—Penn Public Serv- 
ice, Penn Electric Service, and Citizens’ 
Light, Heat & Power Companies of 
Pennsylvania, operating in Blair, Cam- 
bria and other central counties, have 
filed notices with the Public Service Com- 
mission of withdrawals of schedules for 
such service as “restricted use of power 
and further changes in rates. 


INDIAN CREEK, PA.—Mountain Wa- 
ter Supply Company, Commercial Trust 
building. Philadelphia, has had plans 
prepared for the construction of a one- 


story reinforced concrete local power 
plant, about 30x70 feet in size. Kine & 
Wightman, 1513 Walnut street, Philadel- 


phia, are architects. 


LE MOYNE, PA.—United Electric Com- 
pany is making rapid progress in its ex- 
tensive improvements at the local plant, 
apiroximately 50 per cent of the work 
being completed. 


NEWPORT, PA.—Juniata Public Serv- 
ice Company is making rapid progress 
in the construction of a new power line 
from Montgomery’s Ferry to Liverpool. 
The company, which supplies power to 
Juniata, Perry and upper Dauphin Coun- 
ties, is also making other improvements 
in its system. 


ORRISTOWN, PA.—The_ citizens of 
Orristown have formed an organization 
to take steps to light that borough by 
electricity. 


PHILADELPHIA, PA.—Boger & Craw- 
ford, East Ontario street, near Janney 
Street, have recently completed im- 
provements in their power plant, includ- 
ing the installation of a 150-horsepower 
tubular boiler, to provide for increased 
capacity. 


PHILADELPHIA, PA.—In connection 
with the complete electrification of its 
Philadelphia-Chestnut Hill branch, the 
Pennsylvania Railroad Company is plan- 
ning to commence testing operations on 
March 3, to continue until April 1, when 
the line will be formally opened. 


PITTSBURGH. PA.—Central District 
Telephone Company has issued notice to 
its stockholders of a meeting to be held 
on April 26, for the purpose of acting 
on the sale of the company to the Bell 
Telephone Company of Pennsylvania, 


READING, PA.—Metropolitan Edison 
Company has commenced the erection of 
the structural steel in connection with 
its boiler plant at the West Reading 
power station. Immediately upon com- 
pletion of the structure the company will 
install two new boilers of 1000 horsepower 
each. It is expected that the building 
will be completed within the next month. 


WILLIAMSPORT, PA.—Lycoming Rub- 
ber Company, Rose street and Erie Ave- 
nue, has had plans prepared for the 
construction of a one-story power house 
to be located near Rose street. The 
Lockwood Greene Company, 93 Federal 
street, Boston, Mass., is engineer. 


LEWES, DEL.—To aid in the conserva- 
tion of fuel, the Board of Public Works 
has issued orders for all street lights to 
be extinguished at 10 o'clock each eve- 
ning. 


WILMINGTON, DEL.—The Public 
Service Commission has granted permis- 
sion to the Wilmington & Philadelphia 
Traction Company to increase its rates 
for electric current. The rate for domes- 
tic lighting will be increased from 8, 
to 9 cents per kilowatt hour. 


BALTIMORE, MD.—RBartlett-Hayvward 
Company, Scott and McHenry streets, 
has awarded a contract to Morrow Broth- 
ers, Fidelity building, Baltimore, for the 
construction of a transformer station. 
about 28x50 feet, at Columbia avenue 
and Putnam street. 


FIRECO, W. VA.—Battleship Coal 
Company, Princeton, is planning for the 
construction of a central power plant at 
its mines. H. E. Hines is president, 


BADEN, N. C.—Tallassee Power Com- 
pany will erect 300 additional buildings 
at its plant this spring. 


DUNN, N. C.—General Utility Com- 
pany, recently incorporated with a capi- 


tal of $106,000, is planning for the imme- 
diate installation of an electric plant to 
cost about $25,000, to have a capacity of 
approximately 300 horsepower. 


ROCKY MOUNT, N. C.—The city is 
having plans prepared for improvements 


and alterations in its electric lighting 
pane including the installation of a 3059 
orsepower Heine type boiler. A. S. 


Lyon, superintendent. 


WARRENTON,N, C.—Warrenton Elec- 
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tric Light Company is considering the 
construction of a three-phase 22U0-volt 
transmission system. 


CHARLESTON, S. C.—Consolidated 
Electric Company is considering an in- 
crease in the capacity of its power house 
on Meeting street. P. H. Gadsden is 
president. 


ATLANTA, GA.—The city has called 
a special election on March 25 for the 
purpose of yoting bonds for $75,000 for 
athe installation of an electric generating 
plant. 


JACKSON, GA.—Plans are under con- 
sideration by the city for extensive im- 
provements in its electric lighting plant, 
including the rebuilding of about one 
and one-half miles of 2300-volt line and 
the installation of a two-stage electri- 
ecallv-driven centrifugal pump. W. E. 
Merck is general manager. 


SANDERSVILLE, GA.—Plans are un- 
der consideration by the city for the re- 


construction of its  electric-light and 
water plant recently damaged by fire 
to the extent of $10,000. 

SAVANNAH, GA.—City Council has 


had preliminary plans prepared for the 
installation of an electric street lighting 
system to cost approximately $65,000. L. 

. S. Wood, connected with the George 
S. Cutter Company, South Bend, Ind., is 
the architect. 


SAVANNAH, GA.—The Board of Com- 
missioners of Chatham county granted 
franchise to Chatham County Traction 
Company, to build an electric railway 
from Stiles avenue westward to point 
on the Bramlett tract, purchased recent- 
lv by the Foundation Shipbuilding Com- 
po which will establish a shipbuilding 
plant. 


CHRISTIANA, FI.A.—Phosphate Min- 
ing Company is considering plans for the 
reconstruction of its power plant re- 
cently destroyed by fire. P. H. Fuller, 
Nichols, Fla., is general manager, 


DAYTONA, FLA.—Daytona Public 
Service Company has filed notice with 
the Public Service Commission of an in- 
crease in its capital from $300,000 to 
$500,000 to provide for expansion. 


WAUCHULA, FLA.—City is planning 
a bond issue for $25,000 to provide for the 
tanatoe of an electric lighting sys- 
em. 


NORTH CENTRAL STATES. 


COLUMBUS, OHIO.—Officials of Union 
Gas & Electric Company of Cincinnati 
have had a conference with the State 
Utilities Commission relative to an ap- 
plication for higher rates which it is un- 
derstood will soon be filed by the com- 
pany. It is said that the company will 
show a loss of approximately $500,000 
for last year due to higher operating 
costs. 


FREMONT, OHIO.—Ohio State Power 
Company is erecting a large addition to 
its Ballville plant, increasing its capacity 
to 24,000 horsepower. 


ELWOOD, IND.—The Indiana General 
Service Company has increased its capi- 
tal stock from $1,000,000 to $3,500,000. 


INDIANAPOLIS, IND.—Letters have 
been sent out by the Indiana Electric 
Light <Association to its members ask- 
ing them to protest to Indiana senators 
and representatives and to Dr. Harry A. 
Garfield, federal fuel administrator, 
against the proposed increase of coal 
prices at the mine after the elimination 
of the jobbers’ margin, which it is pro- 
posed is to be borne by the operator re- 
ceiving the higher mine price. 


LAGRANGE, IND.—The Indiana Pub- 
lic Service Commission has issued an or- 
der authorizing the Northern Indiana & 
Southern Michigan Telephone, Telegraph 
& Cable Company, operating in La- 
Grange and Steuben counties, Indiana, 
to charge $2.25 a month for business 
telephones and $1.75 for residence tele- 
phones. The Commission fixed the value 
of the property of the company at $146,- 
$37. The order requires the company to 
charge off 5 per cent annually for de- 
preciation and permits it to earn 7 per 
cent on valuation. 


RICHMOND, IND.—James P. Dillon, 
superintendent of the city’s electric light 
and power plant recently made a formal 
request for the appropriation of $200,000 
to increase the equipment of the plant. 


ALTON, ILL.—lIllinois Public Utilities 
Commission has made the rates of the 
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DATES AHEAD. 


Minnesota Electrical Association. 
Annual meeting, Hotel Radisson, Min- 
neapolis, Mareh 11-13. Secretary, H. 
E. Young, Minneapolis General Elec- 
tric Company. 


Wisconsin Electric Association. 
Annual meeting, Ptister Hotel, Mil- 
waukee, March 27-28, 1918, Sec- 


retary, George Allison, 1419 First Na- 
tional Bank Building, Milwaukee, Wis. 


Tri-State Water & Light Associa- 
tion. Annual meeting. Charlotte, N. 
C., April, 1918. Secretary-Treasurer, 
W. F. Steiglitz, Columbia, S. C. 


Southwestern Electrical & Gas As- 
sociation. Annual convention, Gal- 
vez Hotel, Galveston, Tex., April 15- 
16. Secretary, H. S. Cooper, 405 
Slaughter Building, Dallas, Texas. 


American Association of Engineers. 
Annual meeting, May 14, 1918. Sec- 
retary-Treasurer, A. H. Krom, 29 
South La Salle Street, Chicago. 


Association of Public 
Utility Operation. Annual conven- 
tion, Arlington Hotel, Hot Springs, 
Ark., May 21-22-23. Secretary-Treas- 
urer, R. B. Fowles, Pine Bluff, Ark. 


National Electrical Credit Associa- 
tion. Annual meeting, June 1, 1918. 
Secretary, Frederic P. Vose. 1350 Mar- 
quette Building, Chicago, Ill. 


Texas State Association of Electri- 
cal Contractors. Annual meeting. Gal- 
veston, Tex., June 15, 1918. Secretary, 
H. S. Ashley, Fort Worth, Tex. 


Southeastern Section, National Flec- 
tric Light Association. Annual meet- 
ing, June 19-20, 1918. Atlanta, Ga. 
Secretary-Treasurer, T. W. Peters, 
Columbus, Ga. 


Northwest Electric Light & Power 
Association; affiliated with N. E. L. A. 
Annual meeting, September 11, 1918. 
Secretary, George L. Myers. Pacific 
Power & Light Company, Portland, 
Ore. , 
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Arkansas 


Alton Gas & Electric Company for elec- 
tric window and sign lighting effective 
March 1, 1918. 


AURORA, ILL.—The Minois Public 
Utilities Commission has given permis- 
sion to the Aurora, Elgin & Chicago Rail- 
road to extend for one year from March 
1, 1918, the date of payment on $800,000 
of notes. Bankers who hold the notes 
have expressed a willingness to renew 
them for a period of one year. The notes 


are secured by a deposit of Aurora, 
Elgin & Chicago Railroad Company's 
bonds amounting to $1.067,000. It was 


shown to the Commission that the com- 
pany would probably be forced into the 
hands of a receiver if payment on the 
notes was demanded March 1, 1918. 


AURORA, ILL.—The State Public 
Utilities Commission has issued an order 
authorizing the Western United Gas & 
Electric Company to issue gold bonds 
to the amount of $232,500. Address Ira 
C. Copely, president. 


HILLSBORO, ILL.—Southern Illinois 
Light & Power Company has filed a pe- 
tition with the Illinois Public Utilities 
Commission asking permission to in- 
crease its rates at Enfield, Ill. 


LENA, ILL.—The Illinois Public Utili- 
ties Commission has permanently sus- 
pended the rates for general electric serv- 
ice in Lena, Peral City, Lanark and Shan- 
non filed by the Lena Light and Power 
Company. The Commission directed the 
Company to file a new schedule of rates 
Mae thirty days to date from March 
, 1918. 


MONMOUTH, ILL.—The Illinois Public 
Utilities Commission has permanently 
suspegded the rate schedule of the Mon- 
mouth Public Service Company, propos- 
ing an increase of rates for commercial 
power and electric light service. The 
company was also authorized to file a 
new schedule within thirty days. 


SPRINGFIELD, ILL.—The Southern 
Illinois Light & Power Company has 
filed a petition with the Illinois Public 
Utilities asking an increase in its elec- 
tric NEIMINE: rates in Donnellson and Pal- 
mer, , 


SPRINGFIELD, ILL.—The Springfield 
Gas & Electric Company has filed a peti- 
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tion with the Ilinois Public Utilities Com- 
mission asking permission to increase the 
rates for electric power furnished the 
Springfield Consolidated Railway Com- 
pany. Both are Hodenpyle-Hardy Com- 
pany properties but are operated inde- 
pendently. 


NEENAH, WIS.—The council will pur- 
chase electric equipment for the city 
stone quarry. Address the city clerk. 


LANESBORO, MINN.—The question of 
issuing $15,000 electric light bonds will 
be submitted to vote. Address H. T. 
Asbre, city clerk. 


PINE CITY, MINN.—Eastern Power 
Company contemplates the installation of 
a 500-kilowatt steam turbine, also de- 
veloping water power, and a 1900 horse- 
power ten-mile electric transmission line 
to connect with its present plant. Ad- 
dress R. P. Allen, manager. 


KANSAS CITY, MO.—The Kansas City 
Light & Power Company has taken out 
a permit for the erection of its power 
plant at Front street and Park avenue. 
The new building will be 244x185 feet in 
size, four stories high. 


MARSHFIELD, MO.—Marshfield Elec- 
tric Company is planning for extensive 
improvements and alterations at its 
plant. to include the installation of new 
generating unit and the establishment of 
day service. 


ATCHISON, KANS.—Blair Milling 
Company has awarded a contract to the 
Missouri Valley Bridge & Iron Company, 
Leavenworth, Kans., for the construction 
of a power plant to cost about $40,000. 


BUNKER HILE, KANS.—Bunker Hill 
is considering the erection of a municipal 
electric light plant. 


COLBY, KANS.—Election will prob- 
ably be held some time in April to vote 
additional bonds of $10,000 to the $50.000 
already authorized, which will be used 
for lighting and water improvements. 


YATES CENTER, KANS.—The city 
council’ has passed ordinances submit- 
ting the municipal ownership of water- 
works, electric light plant and ice plant 
to vote of the city at the coming election. 
The vote on each proposition will be sep- 
arate. 


LUSHTON, NEB.—Henry Garb plans 
the construction of an electric power 
plant on Blue river to supply electricity 
in the town of Lushton and to farmers 
residing along the route of the transmis- 
sion line. 


SOUTH CENTRAL STATES. 


KNOXVILLE. TENN.—Tennessee Man- 
ganese Company is planning for the 
construction of an electric furnace for 
the conversion of ore into ferromangan- 
ese, to have a daily capacity of 25 tons. 


BIRMINGHAM, ALA.—The new power 
line in course of construction by the Ala- 
bama Power Company from Johns to 
Bells Sumter is nearing completion and 
will be ready for service within a few 
weeks. When the line is completed it 
will greatly augment the power being 
furnished the mines at Belle Sumter and 
make possible a greater output by a 
quicker haul to the surface. 


MUSCLE SHOALS, ALA.—An order 
authorizing the construction of a large 
water-power dam in connection with the 
construction of a large local plant for 
the Government for the fixation of nitro- 
gen has been signed by President Wilson. 
The Alabama Power Company has offered 
to the Government a site for the proposed 
dam. 


BRISTOW, OKLA.—An election to be 
held March 12 will decide the question of 
issuing $36.000 electric light plant and 
improvement bonds. 


GARBER. OKLA.—Garber 
Co. i£ erecting a new building. 


KINGSTON, OKLA.—The electric light 
plant recently wrecked by an explosion 
is to be rebuilt. 


LAVERNE, OKLA.—The city has au- 
thorized the issuance of $13,999 bonds 
and will construct an electric light plant. 
Address the mavor. 


PRAGUE, OKLA.—The citizens will 
vote on the question of issuing $45,000 
bonds for electric lights and water plants, 
Address Ray Parks, mayor. 


BRISTOW, OKLA.—City planning for 
a bond issue for $36.000 for the instala- 
tion of an electric lighting plant. 


Telephone 
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MIAMI, OKLA.—A bond issue of $45,- 
000 has been authorized by the city to 
provide for extensions and improvements 
in its electric lighting system. 


STIT.LWATER, OKLA.—The City Com- 
missioners are considering issuing bonds 
for $175,000 for extensions in the electric 
light, power, and water systems. 


DALLAS, TEX.—The merged telephone 
companies here are planning a new ex5 
change. This proposed building will be 
not less than 18 stories high and thor- 
oughly up-to-date. 


SAN ANGELO, TEX.—Interstate Elec- 
tric Corporation is considering the exten- 
sion of its electric transmission system 
to Coleman and Brownwood. The system 
now embraces San Angelo and Ballinger. 


SAN ANGELA, TEX.—San Angelo Ice 
& Power Company is planning for im- 
provements and alterations in its plant 
to cost about $10,000. : 


YOAKUM, TEX.—A contract between 
the Southwestern Telegraph and Tele- 
phone Company and the citizens of Ford- 
tran community has been executed, and 
the work of constructing the new tele- 
phone line will begin at once. 


WESTERN STATES. 


CHESTER, MONT.—Data are being 
collected here and at other points relative 
to the possible power consumption with 
a view to inducing the Montana Power 
Company to extend its transmission lines 
to tap this district. 


CASPER, WYO.—Wvroming Electric 
Company and the Natrona Electric Com- 
pany have been consolidated under the 
name of the Natrona Power Company. 
The new concern is a million-dollar cor- 
poration and furnishes electric power and 
light to the Casper district. Patrick Sul- 
livan is president of the company; E. P. 
Bacon, vice-president and manager: H. 
R. Waldo, secretary, and W. L. Biers- 
bach, treasurer. 


COLORADO SPRINGS, COLO.—Colo- 
rado Springs Light, Heat & Power Com- 
pany seeks a 10 per cent increase in its 
rates in residential lighting. 


BEAVER CITY, UTAH.—The State 
Industrial Commission of Utah has or- 
dered the purchase of $2000 of Beaver 
City electric light bonds, bearing 514 
per cent interest, due in 1937. The pur- 
chase is still subject to the action of the 
state board of examiners. 


BELLINGHAM, WASH.—The erection 
of an electric transmission line to the 
Cokedale Mine to furnish 500 horsepower 
to the plant is contemplated by the 
Puget Sound Traction, Light & Power 
Company. 


CHEHALIS, WASH.—Central Light & 
Manufacturing Company has filed a peti- 
tion with the Lewis County Commission- 
ers for a franchise to construct and op- 
erate an electric light and power line be- 
tween Walville, at the Lewis-Paclific 
county line, to Meskill, 12 miles west of 
Chehalis. 


SEATTLE, WASH.—The lighting de- 
partment of Seattle has secured a con- 
tract for power to be used in the ship- 
vards of the Erickson Engineering Com- 
pany. This company will construct steel 
ships and use 2300 horsepower. 


SEATTLE, WASH.—Henry M. Landis, 
state geologist, and Morris M. Leighton 
engaged by City Engineer A. H. Dimock 
to make an examination of the Still- 
aguamish power project offered to the 
city by John C. Eden, report that it is 
feasible and that a dam 110 feet high 
could be constructed. It is expected that 


an offer will be made on this project 
March 15. 
SEATTLE, WASH. — Northwestern 


Long Distance Phone Company has asked 
for a franchise over the county roads of 
King county hearing before county com- 
missioners set for March 4. 


SEATTLE, WASH.—The finance com- 
mittee of the city council recommends the 
expenditure of about $6000 to secure in- 
eee about the Skagit river power 
site. 


SEATTLE, WASH.—Cityv building de- 
partment will erect the proposed power 
sub-station for the city lighting depart- 
ment at idth avenue N. W. and 49th 
street by day labor instead of letting con- 
tract. City Architect Daniel Huntington 
will supervise the construction. The 
building will be of reinforced concrete, 
finished with cement stucco with large 
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spaces of steel sash. Subcontracts will 
be handled through the office of the city 
purchasing agent. 


TACOMA, WASH.—Proposition to vote 
$6,500,000 worth of utility bonds for the 
acquisition by condemnation or stipula- 
tion of the entire electric street railway 
system of the Tacoma Railway & Power 
Company will be voted on April 2 


VANCOUVER, WASH.—The plant of 
the United States Signal Corps for cut- 
ting spruce has been started here. Con- 
struction of the plant was one of the 
most rapid on record, machinery having 
been delivered, installed and placed in 
operation in 58 days. Over 100 Allis- 
Chalmers motors were used in this plant, 
also a large amount of sawmill machinery 
furnished by this company. 


INCORPORATIONS 


WILMINGTON, DEL.—Natrona Pow- 
er Company. Capital, $500,000. To gen- 
erate and distribute electric power, etc. 
Incorporators: M. M. Clancy, C. L. Rim- 
Peon and F. A. Armstrong, Wilming- 
on. ; 


BAYONNE, N. J.—Jandous Electric 
Equipment Company has incorporated 
for $10,000. B. Freed, L. Freed and G. 
Silverman of New York City, are the 
incorporators. 


JERSEY CITY, N. J.—Storage Battery 
Distributing Company. Capital, $6,000. 
To manufacture storage batteries, etc. 
Incorporators: John H. Bauer, Howard 
C. Chase, Jersey City; and Frederick S. 
Moore, Newark. 


NEW YORK, N. Y.—Arma Engineer- 
ing Company, Ine. Capital, $50,000. To 
engage as electrical engineers. Incorpo- 
rators; A. P. Davis, P. C. Werner and 
D. M. Mahood, 4821 Ft. Hamilton Park- 
way, Brooklyn. 


NEW YORK, N. Y.—Equitable Machin- 
ery Corporation has incorporated. Capi- 
tal, $25,000. To manufacture electrical 
supplies, ete. Incorporators: C. E. Mc- 
Manus, T. F. Hussa, and C. W. Hussa, 
Montclair, N. J. 


NEW YORK, N. Y.—Hess & Hicks, 
with a nominal capital of $5,000, have 
incorporated to engage as electrical and 
mechanical engineers. Incorporators: J. 


F. and F. F. Hess and G. Hicks, New 
York. 
NEW YORK, N. Y.—F. D. Schussler 


Manufacturing Company. 
000. To manufacture electrical supplies. 
Incorporators: F. Schussler, T. . 
Miller, and T. Moran, 259 Eighty-first 
Street, Brooklyn. 


POUGHKEEPSIE, N. Y.—Dutchess 
Motor Specialties Corporation. Capital, 
$50,000. To manufacture motors, engines. 
etc. Incorporators: A. L.. W. H. and 
S. W. Sherill, Poughkeepsie. 


LOUISVILLE, KY.—Rural Light & 
Power Co. Capital, $6,000, has been in- 
corporated by A. H. Thomson, R. M. 
Thomson and W. R. Katterjohn. 


NEW YORK, N. Y.—Leslie Stevens 
Company has incorporated with a capi- 
tal of $10.000 to deal in electrical and 
general engineering supplies. Incorpo- 
rators: E. A. ILeslie, C. H. Stevens and 
W. P. Fraendler, 618 Eleventh street, 
Brooklyn, N. Y. 


MONTEREY, IND.—Monterey Light & 
Power Company has incorporated with 
a capital of $60,000 to manufacture and 
distribute electric current. Charles M. 
Stern, William H. Vandenberg and V. H. 
Surghnor are directors of the new con- 
cern. 


ALINE, TENX.—AI-Co Oil, Gas & Elec- 
tric Company has incorporated for $100,- 
(00. Incorporators: T. J. Dixon, L. H. 
Stephens and IJ]. A. O’Shaughnessy. 


CHOTEAU, MONT.—McCullough Elec- 
tric Company has incorporated with a 
capital stock of $20,000. H. McCullough, 
Alice E. McCullough and G. C. Gore are 
the incorporators. 


NEW YORK, N. Y.—A. N. Khouri & 
Brother, Inc., is a recent incorporation 
which will manufacture and deal in gas 
and electric articles. The new concern 
is capitalized at $3000 and ‘has as its 


Capital, $100,- > 
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incorporators Marry Sapper, Elie Knourl 
and Nacle F. Forsely. 


GRAFTON, ILL, — Grafton Electric 
Light & Power Company was recently 
incorporated with a capitalization of 
$10,000. Wiliam J. Brower, Robert L. 
Meyensburg, August Miller, D. C. Slaten, 
John N. Eastmann, E. P. Edsall and P. 
A. Patton are the incorporators. - 


PEORIA, ILL.—United States Elec- 
trical Supply Company was recently in- 
corporated with a capitalization of $100,- 
000. Walter O. Ireland is president of 
the new concern, and B. P. Crawley, vice 
president. The work of the new corpora- 
tion will be large contract work and the 
selling of electrical fixtures in wholesale 
lots. 


ATWATER, OHIO.—Atwater Light & 


Power Company has incorporated; capi- 
tal stock, $10,000. Incorporators: E. P. 
Whittlesey, P. W. Whittlesey, C. W. 
Cummings, Charles Biles and N. W. 
Brockett. 

OTISCO, N. Y.—Otisco Light & Power 
Company. Capital, $10,000. To operate 


a plant for the generation and distribu- 
tion of electricity, etc. Incorporators: 
M. A. Phelps, E. T. and B. L. Harter, 
Otisco. 


DOVER, DEL—Electric Steel Com- 
pany of America has incorporated with 
a capital of $4,000,000 to manufacture 
electric steel and kindred products. In- 
corporators: F. . Armstrong, M. M. 
Clancy, and C. L. Rimlinger, Wilming- 
ton. 


THORPE, WIS.—Thorpe Electric Light 
& Power Company of Eau Claire has 
been incorporated. The company will 
acquire and operate an electric light and 
power plant at Thorpe. The capital 
stock is $10,000 and the incorporators 
are P. D. Kiine, Donald Boyd and E, C. 
Dearth. 


GOSHEN, IND.—Service Electric Com- 
pany has been incorporated with capital 
of $8000 to buy and sell electrical appa- 
ratus. Those interested are Herman 4. 
Schmidt, Harvey Miller and George E. 
Rohrer. 


PROPOSALS 


SWITCH- 
ETC.— 


GENERATOR SETS, 
BOARDS, TRANSFORMERS, 
Proposals for generator sets, switch- 
boards. copper cable, and bells, trans- 
formers, connectors, terminals, recepta- 
cles, copper rod, busbar supports, pipe 
fillings and floor flanges will be received 
until 10:30 a. m., March 23, 1918, at the 
office of the General Purchasing Agent, 
Panama Canal, Washington, D. C. Blanks 
and information (Circular 1203) may be 
received from that office as well as from 
the assistant purchasing agents at 24 
State street, New York City; 606 Com- 
mon street, New Orleans, La., and Fort 
Mason, San Francisco, Cal., also from 
any of the United States engineering of- 
fices in the principal cities of the United 
States. A. L. Flint, general purchasing 
agent. . 


PASSENGER ELEVATOR AND COIN 
LIFTS.—Sealed proposals will be opened 
in the supervising architect's office, treas- 
ury department, Washington, D. C., at 
3 p. m., April 3, for the installation of 
one electric passenger elevator and three 
electric coin lifts in the United States 
assay Office building, New York, N. Y., 
in accordance with the drawings and 
specifications. copies of which may be 
had in the supervising architect's office. 


ELECTRIC WIRING.—The Regents of 
Education of the State of South Dakota 
will receive bids March 15 for the instal- 
lation of the electric wiring in an armory 
building to be erected at the State Col- 
lege of Agriculture & Mechanic Arts, 
Brookings, S. D., according to plans and 
specifications prepared by F. H. Ellerbe, 
architect, St. Paul, Minn. Address T. W. 
Dwight, president. 


GENERATOR. —Rids will close March 
12 for the following additional machinery 
for the municipal lighting and power 
plant and waterworks at Sidney, Neh: 
one 250-horsepower steam, two 20- 
horsepower steam boilers, and one 60- 
cycle, 2300-volt alternating current gen- 
erator for direct connection to steam 
engine. 


March 9, 1918. 
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War Finance Corporation. 


In the annual report of Hon. John 
Skelton Wiliams, Comptroller of the 
Currency, recently submitted, support 
from the public and Congress in the 
maintenance of efficiency and credit of 
public utility companies is strongly urged. 
He points out that many thousands 
of investors have suffered seriously 
from the decline of earning capacity of 
public utility corporations and conse- 
quent shrinkage in the value of their se- 
curities, representing investments of 
many hundred million dollars, which 
have diminished the power and disposi- 
tion to respond to calls of the Govern- 
ment for monev for war. Mr. Williams 
states that although these corporations 
mav have deserved and invited hostility 
in some instances, the attacks made upon 
them in normal times by the public and 
press have not been wholly justifiable and 
reasonable. They have in general served 
the needs of their communities with rea- 
sonable efficiency and have realized fair 
returns on their investments. He points 
out that the greatly increased cost of 
laber and material and other conditions 
occasioned by the war have had a serious 
effect upon the public utility companies 
and is of the opinion that should they 
be allowed to sink into inefficiency, much 
of the most important war work of the 
Government will be crippled or paralyzed. 
The Comptroller urged that state and 
municipal authorities exercise forbear- 
ance and consideration and that the cor- 
porations be permitted to make such ad- 
ditions to their charges for service as 
will protect their owners against unjust 
loss and give them a basis of credit on 
which they may obtain funds with which 
to meet th? strain made upon them. 


Narragansett Electric Lighting Re- 
port Shows Increase. 


Narragansett Electric Lighting Com- 
pany, Providence, R. I., recently sub- 
mitted its annual report and statements 
for the fiscal vear ending December 31, 
wiv. The report states that the total 
revenue for the past year aggregated $2,- 
566,003.40, an increase of $493,219.04, or 24 
per cent over the previous year. Total 
sales of current amounted to 100.242,0S80 
kilowatt hours, on which an increase of 
60 per cent over the output of 1916 was 
realized. Operating expenses for the 
year showed an increase of $686,584.49, or 
hl per cent, due principally to the large 
increase in the price of coal. Increases 
to property and plant totaled $1,106,498.65. 
Outside of the normal increases made by 
the company, a high tension transmission 
line for supplying electricity to Westerly, 
Mystic, Conn., and adjacent territory a 
distance of 52 miles from its generating 
station, was added. A new 60,000 horse- 
power turbogenerator has been installed 
at the South street station together with 
the necessary additions to the building 
and boiler plant. This unit, soon to be 
placed in operation, is one of the largest 
steam engines running in the world. In 
addition to these, several equally im- 
portant increases have been made. Dur- 
ing the past year its capital stock has 
been increased to $1,200,000 and $1,790,- 
0 par value new stock has been issued. 
Appliance and merchandise sales at the 
electrical shop and branch offices showed 
a marked increase, gross sales showing a 
total of $279,760. The booklet, in addi- 
tion to other information, contains a con- 
densed balance sheet and income account 
and indicates that despite the unusual 
and trying conditions of the past year, 
the business of the company has wit- 
nessed a continued growth and extension 
of operations. 


Philadelphia Electric Notes. 


A syndicate is teing formed by bank- 
ers to buy $7,500,000 notes of the Phila- 
delphia Electric Company. The leaders 
are Harris Trust & Savings Bank, Drexel 
& Company and Brown Brothers. The 
company has about $25,000.000 capital 
stock outstanding, which has paid div- 
idends for 15 years. 


Westinghouse Business. 


Westinghouse Electric & Manufacturing 
Company has business already entered 
on its books of over 3130,000,000, not in- 
cluding big machine work for the Gov- 
ernment which will be done at the plants 
oF New England Westinghouse Company. 
Of this total over 60 per cent, or about 
$80,000,000, represents Government work. 
The company’s surplus for dividends for 
the year to end March 31, after taxes, 
will probably amount to between $15,000, - 
000 and $14,000,000, compared with $15,- 
079,889 the preceding year. This earning 
power is equivalent to between lite. and 
19 per cent on the total $74,812,650 capital 
stock, against 24.17 per cent last year. 


Annual Report of Public Service. 


The Public Service Company of North- 
ern Illinois in its annual report shows a 
gross income for the year ended Vecem- 
ver 31 jast of 93$5,797,i64.64. ‘bhe net in- 
come reached = $1,813,564.58. Deducting 
dividend payinents gave a surplus tor the 
year of $085,550.46. 

Deducting appropriations for amortiza- 
tion, depreciation, etc., left a final bal- 
ance carried to surplus of $133,980.16. 

The detailed income statement follows: 


Gross earnings .............. $8,797,764.64 
Expenses .... eee ee ee ee ees 5,.309,333.42 
Net earnings .............. $3,488 ,431.22 
Bond and note interest ...... 1,614,866.64 
Net income ............2+22- $1,872,564.58 
Dividends paid on preferred 
BLOCK oeae aa eek eke kee 454,280.00 
$1,418,284.58 
Dividends paid on common 
BOCK yoana as OPE ewe Se ee ees 832,733.62 
Surplus: 4554 vecvs aeea eer ane $ 585,550.96 
Appropriated out of surplus 
earnings for amortization 
and depreciation reserve 451,570.80 


Balance carried to surplus..$ 133,980.16 

The balance sheet for the year shows: 

Assets. 

Plants, real estate, etc. ....$53,344,502.06 
Securities deposited with trus- 


LOG: -f on 600d doen ee eS ee LS 227,500.00 
Cash deposits with trustees. 5,991.68 
Securities .....essssssssssesso 298,915.66 
Material in storerooms ..... 816,137.54 
Coke, gas, oil, etc., on hand. 152,643.14 
Coal in storage .............. 186,337.32 
Contract wiring work unbilled 60,872.91 
Accounts and notes receivable 

and municipal warrants 1,207,058.93 
CASH: visita eC aea Cea ee aes 809,700.97 
Cash deposit for coupons ... 44,232.50 

Total << 44. Sus seeed penia Eia $57,213,882.71 

Liabilities. 

Preferred stock ............. $ 7,672,000.00 
Common stock ...........4.- 11,951,600.00 
Bonds and notes ............ 32,781,000.00 
Accounts payable ........... 559,936.03 
Notes payable .............. 120,339.08 
Customers’ deposits ........ 49,230.17 
Bond and note interest uncol- 

lected: Lc anita Oo Hoses 44,232.40 
Bond and note interest ac- 

CTUGG cereis eromen aa noae 469,919.16 
Taxes accrued ............-.. 267,182.34 
Amortization and depreciation 

reserve cs 5s see eae 2,185,559.30 
Balance surplus December 31, 

LOIT enaa 2 emcee wick sand wee 1,112,884.13 

Total urges were er E aan $57,213,882.71 


In his annual report to stockholders 
President Samuel Insull says in part: 

‘In the early part of the year the 
company issued $5.000.000 of its 6 per cent 
gold debentures, ovt of which it paid off 
on March 1 $3,836.00 of 5 per cent five- 
year gold coupon notes of the North- 
western Gas Light and Coke Company. 
During the month of November the com- 
pany sold $1,500,000 of its 6 per cent col- 
lateral gold notes. 

“The balance of the proceeds from the 
gale of the $5,000,000 of debentures, after 
paving off the $3,836,000 Northwestern Gas 
Licht and Coke Company notes, together 
with the proceeds of the $1,500,000 col- 
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lateral gold notes, were used to take 
care of the company's needed additions 
to plants and systems. For the coming 
year it is the policy of the company to 
make as small an amount of capital ex- 
penditure as possible, and such expendi- 
ture will be made only where it may be 
necessary to furnish industrial power for 
work required by the government and 
make other extensions deemed absolutely 
necessary. 

“During the year the company has 
either bought or retired, through sink- 
ing funds, $77,100 of its underlying bonds. 
This makes the aggregate amount of un- 
derlying obligations which the company 
has either retired or deposited with the 
trustee, under the company's first and re- 
funding mortgage, $7,004,100. 

“Approximately 10 per cent of the men 
in the company's employ have entered 
the government war service.” 


Small Investors Own Corporations. 


The prevalent opinion held by office 
holders and politicians generally concern- 
ing corporations is far out of accord with 
the facts. The political orator, whether 
In legislative halls or in a town meeting, 
refers to corporations as greedy crea- 
tures of Wali street. According to his 
view, almost anything that is harmful to 
great corporations will benefit people in 
general through limiting or decreasing 
the wealth of multi-millionaires. The 
war revenue law was framed on this 
theory. It lays crushing and in some 
cases confiscatory taxes on corporations. 

The idea that these taxes fall principal- 
ly on people of great wealth is incorrect. 
The greatest corporations are owned by 
people of small means. These stocks, in- 
stead of gradually becoming concentrated 
in the Wall street safes, are rapidly be- 
ing acquired by small investors all over 
the country. 


Kings County Electric Light Directors 
Re-elected. 

At the annual meeting of stockholders 
of the Kings County Electric Light & 
Power Company, Brooklyn, N. Y., held 
February 25, the tollowing were unan- 


imously re-elected directors for the en- 
suing year: Frank Bailey, Charles A. 
Boody, J. D. Brady, N. F. Brady, Her- 


bert L. Bridgman, William C. Courtney, 
Daniel J. Green, Horace C. Duval, Wal- 
ton Ferguson, Bernard Gallagher, Wil- 
liam V. Hester, Adrian T. Kiernan, 
Thomas E. Murray, James N. Wallace 
and W. F. Wells. The above named were 
also re-elected directors of the Edison 
Electric Hluminating Company at the 
annual meeting of the company, which 
was held on the same date. 


Los Angeles Gas & Electric Report 
Shows Increase. 


The annual report of the Los Angeles 
Gas & Electric Corporation recently sub- 
mitted indicated the gross operating rev- 
enue to be the largest in the history of 
the company. showing an increase of 
about 48 per cent over 1916. Operating 
and other expenses increased in 1917 ina 
much greater percentage, the cost of 
practically every item entering into the 
manufacture and distribution of gas and 
electricity having greatly advanced dur- 
ing the year. The net cost ot improve- 
ments made by the company in the 
twelve months’ period totaled $462,284.58 
for the gas department, $207,587.34 for 
the electric department, and $25,832.36 for 
general improvements. A depreciation of 
$773.884.19 was charged off, leaving a net 
profit for the year of $877,511.76. 


Cincinnati Gas & Electric Sells Notes. 


The Equitable Trust Company of New 
York and Weil, Rother & Company have 


purchased $2,225,0u0 Cincinnati Gas & 
Electric Company two-year 6 per cent 


secured notes, dated March 15, 1918, and 
due March 15, 1920. The notes are se- 
cured by first and refunding, now fitst 
mortgage, 40-year 5 per cent bonds, due 
April 1, 1956. A syndicate will be formed 
shortly to offer the notes. : 


e 
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Dividends. 


Kennecott Copper Corporation has de- 
clared a quarteriy dividend of $1 a share, 


payable Mareh 31 to stock of record 
March S. 
The directors of the Virginia Railway 


& Power Company nave passed the divi- 
dend on the common stock. The com- 
pany paid 3 per cent annually on the is- 
sue from April, 1913, to October, 1917, in- 
clusive. 


Magma Copper Company has declared 
a quarterly divicend ot 50 cents a share, 
payable March 30 to stock of record 
March 8. 


Galveston-Houston 
has declared a semi-annual dividend of 
$3 a share, payable March 15 to stock- 
holders of record March 15. 


Klectrie Company 


Niagara Falls Power Company has de- 
clared a quarterly dividend of ¥2 per 
share, payable \pril 15 to stockholders of 
record March 50. 


Westinghouse Chureh Kerr & Com- 
pany, Inc., declared the regular quarterly 
dividends of 1b per cent on the pre- 
ferred and 144 per cent on the common 
stocks, both payable March 11 to stock of 
recerd March 1. 

Pennsylvania Water & Power Company 
declared regular qnarterly dividend of 11% 
per cent. payable April 1 to stock of rec- 
ord March 19. 


American Public Service Company has 
declared a quarterly dividend of 13% per 
cent on its preferred stock, payable April 
1 to stockholders of record March 22. 

West Penn Traction Company has de- 
clared a quarterly dividend of 112 per 
cent on preferred stock, payable March 
15 to stockholders of record March 2. 


Consolidated Gas, Electric Light & 
Power Company of Baltimore, has de- 
clared a cuarterly dividend of 2 per 
cent, payable April 1 to stock of record 


“March 15. 


Middle West Utilities Company has de- 
clered a dividend of 50 cents a share in 
cash and $1 a share in common stock on 
its common stock. payable April 1 to 
stock of record March 15, the cash divi- 
dend covering the quarter ended Feb- 
ruarv 15 and the stock dividend covering 
the half year ended February 15. 


Worthington Pump & Machinery Cor- 
poration has declared a quarterly divi- 
dend of 1% per cent on its preferred A 
stock and 1% per cent on its preferred 
B stock, both payable April 1 to stock of 
record March 20. 


Montana Power Company has declared 
a quarterly dividend on its common stock 
of 1% per cent and 13% per cent on its 
preferred stock, both pavable April 10 to 
stock of record March 12. 


The Board of Directors of the Okla- 
homa Gas & Electrice Company has de- 
clared the regular quarterly dividend of 
1% per cent on the preferred stock of 
the cempany, payable March 15 to stock- 
holders of record February 28. 


The Board of Directors of the Stand- 
ard Gas & Electric Company has declared 
the regular quarterly dividend of 1% per 
cent on the preferred stock of the com- 
pany. payable March 15 to stockholders 
of record February 28. 


The Board of Directors of the Musko- 
gee Gas & Electric Company has declared 
the regular quarterly dividend of 1% per 
cent on the preferred stock of the com- 
pany, payable March 15 to stockholders 
of record Februsry 28. 


A dividend of $2 per share has heen 
declared bv the General Filectrie Com- 
pany, payable April 15 to steckholders of 
record March 9. 


Earnings. 


SOUTHWESTERN POWER 

COMPANY. 

(Subsidiary companies.) 

1917. 1916 
December grass $ AT AIT $ 407.857 
Net earnings........ 185.27: 
12 months’ gross 4.193265 
Net earnings 2021.446 


& LIGHT 
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CONSUMERS POWER COMPANY. 

For the 12 months ending December 
31, the ross earnmgs of the Censumers 
Power Comouany, Jackson, Mich., totaled 
$5..75,371, an increase over 1915 of $1,- 
U2, 170: net profit after taxes amounted 
to $2,393,114, or a decrease of $134,917. 
The surjius of the company after charges 
Were paia was $1,451.222, a decrease of 
$178.82], and a balance after payinent of 
preferred dividends of $583,449, showing a 
decrease of $282,844. 
OHIO MLECTRIC 

PORATION, 

The earning statement of the Northern 
Ohio Electric Corporation for December 
shows an increase of 19.79 per cent in the 
gross earnings, 25.47 per cent in the op- 
erating expenses and 11.32 per cent in 
the net earnings. The balance above 
dividend requirements shows a decrease 
of 10%) per cent. For the months end- 
ing with December the gross earnings 
were 23.66 per cent greater than for the 
preceding year and the operating ex- 
penses were 47.99 per cent greater. The 
balance shows a shrinkage of 2408 per 
cent and is now equivalent to $7.49 per 
share. 
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AURORA, ELGIN & CHICAGO. 


Income account for the year ended De- 
cember 31: 


1917. 1916. 
Total earnings ....... $2,181,871 $2,056,362 
Net after taxeS ....... 606,099 675,494 
Balance after interest. 177,583 241,583 
Balance atter deprecia- 

GOIL k bs ee ae SoS 98,277 172.583 

For December— 

Total earnings ....... 186,094 176.571 
Net after taxes ....... 44,024 53,318 
Interest co... ce eee eee 35,024 35,855 
Balance: ie eeses ete es 9,000 17,463 
Res., depreciation and 

amortization ....... 6,698 5,496 
Balance soes 4 eles isu 2,302 10,967 

CITRSS SERVICE COMPANY. 

For January— 1918. 
GToSS Aswive orere a Seed eee ees $ 2,031,462 
Net after taxes..........-0200e 2,000,491 
Surplus after charges.......... 2,000,256 

For the twelve months ended 

January 31— 
GROSS: 64. Stiie bee awe Oa aa 19,429,506 
Net after taxes ...... ccc eee 19.063,034 
Surplus after charges.......... 19,060,264 


National Transit Company. 


The balance sheet of 
compares as follows: 


the National Transit Company, 


as of December 31, 1917, 


Assets. 
1917. 1916. 1915. 1914. 
PIINE acerra e hee eee a e $ 8,137,442 $ 8,160,823 $ 6,384,117 $ 6,567,834 
NMehd: , PAT Seg na ee r eee ie. a ae eras Ra AAT 74,925 826,387 
Other inventory ........ 0... ee ee eee 4,104,802 3,790,135 8,125,654 6.619.396 
Cashi ason eea e See he E a a a SA 523,404 333,852 534,280 715,690 
Accounts receivable ............. 000 ee 174,225 976,378 094,088 416,328 
bef d Assets sig ele che eens bs kaw e eX 38,368 37,359 ee ee 3 ARESA 
Unadjusted debits ..................5. 178.776 13,330 AET A tduiannn Saeed 
TOTAL. Sal bee wae eee eee kena $13.457,012 $13,111,877 $15,713,064 $15,445,635 
l Liabilities. . 
Capital stock 40.02 cin ica tiewemir isen $ 6,362,500 $ 6,362,500 $12,727,575 $12,727,575 
Curtailment liability .... ........... 336,371 730,225 315,285 309,46% 
Unadjusted credits ........... 0... .0006 449,891 446,745 255,187 ital 
Depreciation 6s 4 ek0dss ord 64 eae dee 2,630,057 2208108:  aseeees,  “ceeaaraes 
Surplus | oe c4 dee Pee leu ses eee 3,078,193 3,369,298 2,415,017 2,408 592 
Total. aysive bese a oo ewes $13,457,012 $13,111,877 $15,713,064 $15,445,635 
WEEKLY COMPARISONS OF CLOSING- BID PRICES OF SECURITIES OF LEAD- 


ING ELECTRICAL COMPANIES. 
Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


sI ast sale. 


i Div. rate. Bid. Bid. 
Public Utilities— Per cent. Feb. 26. Mar. 5. 
Adirondack Electric Power of Glens Falls, common............ R 151e 15% 
Adirondack Electric Power of Glens Falls, preferred........... 6 T21% T21% 
American Gas & Electric of New York, common........- -..10 +extra S8 RS lo 
American Gas & Electric of New York, preferred............ ‘aie 6 40 2935 
American Light & Traction of New York, cormmon.... : 222 209 
American Light & Traction of New York, preferred....... P 6 95 951g 
American Power & Light of New York, common............. acs 4 43 47 
American Power & Light of New York, preferred. .......... iu 6 73 n 
American Public Utilities of Grand Rapids, common,........ eal, . » Seed 20 20 
American Public Utilities of Grand Rapids, preferred........ ae 6 54 bt 
American Telephone & Telegraph of New York ............. 0. : ‘tg 10648 107 
American Water Works & Elec. of New York, common....... ; ba 4% 1% 
American Water Works & Elec. of New York, particip..... ee 7 10 12 
American Water Works & Elec. of New York, first preferrec ... n oy 57 
Appalachian Power of Bluefield, common...........0000 0c ee ee ; 2% 21 
Appalachian Power of Bluetield, preferred...............068. Sits 7 20 20 
Cities Service of New York, common............ 0. ce eee ee eee +extra 203 200 
Cities Service of New York, preferred............. 2.0 e ee eee iri 6 743% Tile 
Commonwealth Edison of Chicago oo... cc eee cc eee eee eek 8 10642 107 
Comm, Power, Railway & Light of Jackson, common...... eee bn 2121% 2216 
Comm. Power, Railway & Light of Jackson, preferred......... 6 70 d0 
Federal Light & Traction of New York, common..........66- Raven Kets 5 5 
Federal Light & Traction of New York, preferred. .......... sss o 28 27 
Hlinois Northern Utibties of Dixon ... 0.0... ee ee ee ee ee er < 6 
Middle West Utilities of Chicago, common. ........02 0000 eee 2+extra 25 27 
Middle West Utilities of Chicago, preferred. .............0086- eax 59 5819 
Northern States Power of Chicago, COMMON.. ..........0008- ex.div.7 Ha 61 
Northern States Power of Chicago, preferred. ...........20585 ex.div.7 8614 S614 
Pacitie Gas & Electric of San Francisco, common.........--... z% 32 37 
Pacific Gas & Electric of San Francisco, preterred............. 6 S1 8219 
Public Service of Northern Ilinois, Chicago, common...... ; T T5 Te 
Public Service of Northern Ilinois, Chicago, preferred..... S 6 85 8&5 
Republic Railway & Light of Youngstown, common............ 4 233 pels 
Republic Railway & Light of Yourgstown, preferred....... Are 6 R6 57 
Standard Gas & Tiectrie of Chicago, common.........00e-- . ; 6 6 
Standard Gas & Electric of Chicago, preferred. ............ sra 6 24 24 
Tennessee Railway, Light & Power of Chattanooga, common sese «e 2% 21% 
Tennessee Railway, Light & Power of Chattanooga, preferrec ... 6 & 
United Light & Railways of Grand Rapids, common........ sea 4 7 7 
United Licht & Railways of Grand Rapids, preferred...... aos 6 60% 6913 
Western Power of San Francisco, CcommMONn.........2.000 ee ee . 11 12 
Western Power of San Francisco, preferred...........0.0005 Sss 6 46 48 
Western Union Telegraph of New York 2.2... 0.00. eee eee eee extra 89%, &9 
Industrials— 
Electrice Storage of Philadelphia, common............200000 eee 4 4973 49 
zeneral Electric of Schenectady oo... cc cece ce ee eee ee tee ee g 193714 140% 
National Carbon of Cleveland, commen...........000 ee ooo ee 8 nh le ott 
National Carbon of Cleveland, preferved..........0 0008 eee: gira | hee 1303% 1303% 
Westinghouse Electric .& fe. of Pittsburgh, common....... +extra 413, 42 
Westinghouse Electric & Mtg. of Pittsburgh. preferred..... sos 7 60 63 
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Figs. 1 and 2.—The 25,000-Kilovolt-Ampere Turbo Unit at Warrior Steam Plant. 
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Turbine and Generator Ends of the Largest 


Generating Unit in the South. 


Warrior Steam Plant of Alabama 
Power Company 


Second Auxiliary Plant to Hydroelectric System to Be 
Enlarged for Government's Power Needs—Location at 
Coal Mine— Largest Generating Units in the South 


By W. B. WEST 


pany, operating in northern Alabama with head- 

quarters at Birmingham, generated most of its 
power at Lock No. 12 on the Coosa River, 50 miles 
below Birmingham, and had only a 10,000-kilowatt 
steam plant in reserve. This plant is located at East 
Gadsden, Ala. 

At Lock No. 12 there are five 13,500-kilovolt- 
ampere vertical water-wheel generators. When the 
river gets low these generators cannot carry the load 
and it was seen that the East Gadsden plant would 
soon be too small to carry enough load to take care of 
an emergency. The company officials, therefore, de- 
cided to construct another steam plant on the banks of 
the Warrior River, about 40 miles northwest of Bir- 
mingham, to be held in reserve. ` 

However, by the time the first unit in this plant 
was started the load in the Birmingham district and at 
Gadsden and Anniston had become so large as to make 
it necessary to put it into operation at once. 


Da to August, 1917, the Alabama Power Com- 


PLANT ASSUMES NATIONAL IMPORTANCE. 


Since that time the Government has decided to use 
power generated at this plant for the operation of its 


industries at Muscle Shoals on the Tennessee River 
(near Sheffield, Ala.) until the $12,000,000 dam and 
hydroelectric plant at that place is completed. Con- 
struction crews are hastening the completion of the 
intervening transmission line. 

The Warrior power plant, in order to serve the 
Government projects, will be enlarged and extended at 
an initial cost of $3,000,000. 

The size of the new units to be installed has not 
yet been determined. It is certain, however, that each 
will have a capacity of over 25,000 kilovolt-amperes. 

It is interesting to note that this plant is at an apex 
of a large imaginary triangle, whose sides inclose the 
Birmingham district. Lock No. 12 is at another apex 
and the East Gadsden plant is at the third apex. While 
most of the load is still carried by the Lock No. 12 
plant, it is necessary to keep the Warrior River plant 
in operation except during high water on the Coosa 
River. 

The location of the new plant was determined 
largely by the available supply of coal and water. 
Ground was broken early in July, 1916, and in spite 
of the congested freight situation and manufacturing 
delays, the first unit was started in August, 1917. 
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Fig. 3.—General View of Warrior Station. 


While not a record performance, yet, in view of the 
fact that the main equipment was much delayed owing 
to misunderstandings in the design of the turbogen- 
erator, it compares well with similar installations even 
in less active periods. 

In general plan, the plant follows quite closely the 
established practice for an installation of its size, but 
the unique treatment of somé important details and 
its importance in the Government service justifies 
special description. 

The foundations are carried down to bed rock 
which lies fairly level about 14 feet below grade. The 
basement walls of the turbine room and the walls of 
the cold well are carried down to rock, which is below 
river water level; but in the boiler room the columns 
are carried on piers founded on rock. 


Location CLOSE TO COAL MINE. 


The fact that coal is mined only a few hundred 
yards up the river from the plant is one of its most 
striking features. This plan of locating a power plant 
at the mouth of a coal mine has been advocated by 
many of the leading engineers, but as yet very few 
plants have been so located. 

After leaving the mines the coal is carried to the 
crusher in tram cars drawn by an electric locomotive. 
From the crusher it is delivered upon a 24-inch belt 
conveyor driven from the lower end. The belt con- 
veyor discharges into a steel bunker having a capacity 
of 600 tons. From the bunker the coal passes into the 
automatic registering scales. Each stoker is equipped 
with two sets of scales. The total weighing capacity 
of the 12 scales is 9600 pounds per minute. Ordi- 
narily the daily coal consumption is about 450 tons, 


Fig. 4.—View in Boiler Room, Showing Automatic Stokers. 
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` although this will, of course, be increased greatly when 


more units are installed. 
PRINCIPAL EQUIPMENT. 


The boiler room at present is 86 by 120 feet in the 
clear and accommodates six Babcox & Wilcox boilers, 
each of 1200 normal rated horsepower and designed 
for 150 degrees superheat. Five of the stokers are of 
the Westinghouse underfeed type. The other is the 
Combustion Engineering Corporation’s type E. All 
the stokers are driven by two Westinghouse steam 
engines. 

Water for boiler feed is drawn from the condenser 
discharge canal and is measured by Venturi meters. 
Centrifugal feed pumps are used. The boiler piping 
follows the usual lines. 

At present the turbine room is 40 by 8o feet in the 
clear and is served by a 60-ton overhead crane. In 
order to make room for the two additional units which 
are to be installed at once for the Government, the 
turbine room will be enlarged to 258 by 40 feet. 
Another crane larger than the one in use at present 
will also be installed. 

At present there is one 25,000-kilovolt-ampere 
Westinghouse turbogenerator served by a LeBlanc jet 
condenser located in the basement. Circulating water 


| 


Fig. 5.—Condensing Equipment for Main Unit. 


is pumped from the river and goes back by force of 
gravity. The generator is cooled by means of a motor- 
driven blower located in the basement. 

The principal electrical equipment consists of one 
main generator with direct-connected exciter, a motor- 
generator exciter set and a turbine-driven exciter. The 
latter also supplies direct-current power for the loco- 
motive that hauls coal from the mines to the plant. It 
is a 100-kilowatt, 230-volt machine making 3600 revo- 
lutions per minute. The main generator speed is 1800 
revolutions per minute. Its current is three-phase, 
6o-cycle, generated at 6600 volts, and 1s stepped up to 
45,000 volts for distribution. 

The switching system consists of duplicate buses 
with remote-controlled solenoid-operated oil switches. 
The feeder circuits are equipped with three-phase 
aluminum-cell lightning arresters. 

The whole installation was designed and con- 
structed by the company’s engineers and construction 
department, O. G. Thurlow, chief engineer, and J. A. 
Sernit, chief electrical engineer, having charge of the 
work. A. R. Gilchrist is immediately in charge of con- 
struction. 


March 16, 1918. 
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Water Pumping by Electric Power 


Discussion of Characteristics of Motor-Driven Pumps and 
Suggestions for Selection of Pumps for Municipal Water 
Pumping — Paper Read Before Ohio Central-Station Men 


By R. L. YATES 


Assistant Manager, Platt Iron Works, Dayton, Ohio. 


sidered as they offer more problems for solu- 

tion than industrial installations, and any state- 
ments that may be made will then be applicable for 
both. The different sources of water supply, the lead- 
ing of this supply to the pumping plant, the pumping 
plant and equipment itself, and the distribution system 
wherein it may affect the pumping units or plant will 
be considered briefly, the pumping equipment being 
discussed more fully. 

I will attempt to view these problems from the 
standpoint of a power engineer. He may be analyzing 
possible pumping conditions in either a preliminary 
or final study. I will discuss those points, which may, 


M UNICIPAL pumping installations will be con- 


in my opinion, be most pertinent to the best solutions 


for the service of our customers. 
WATER CONSUMPTION OR DEMAND. 


The desired capacity for a pumping plant may be 
a known quantity, or it may have to be based upon 
statistics derived from similar conditions or by judg- 
ment based upon possible future conditions. This 
knowledge is of first importance, and may require con- 
siderable study for its determination and perhaps the 
services of a consultant. 

Industrial pumping requirements are usually easily 
determinable, being fixed by the capacities of certain 
machines or processes. Again, the capacities to be 
handled are closely constant over fixed periods of 
operation, and the problems presented simple. There 
are no general rules to be stated here for such require- 
ments. 

Municipal pumping capacities are much more com- 
plex in determination, and the demand for that capa- 
city is a variable quantity. Not only may the demand 
be widely different for different periods in the day, 
but also widely variable by seasons. There are no 
definite rules applicable to all municipalities, but a few 
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Fig. 1.—General Characteristic Curves for Centrifugal Pumps. 


figures from tests and statistics may be of assistance 
in coming to a judgment as to proper capacities. 

The per capita consumption in United States cities 
and towns ranges approximately from 30 to 400 gal- 
lons per day. It is quite safe to say that the average 
is less than 100 gallons per day; in fact, the average 
of 16 middle west cities is approximately 75 gallons 
per day per person. The average for small cities and 
towns is often less. Exact data to be used cannot be 
given, as each city or town is to a great extent a law 
unto itself, the character of industries and other local 
conditions having important influences. 

Average detailed water consumption for different 
purposes can be taken approximately as follows: Wa- 
ter for sprinkling 100 square feet of lawn, 8 to 15 gal- 
lons, the latter figure showing a soaked condition; 
standard lawn sprinklers will discharge from 300 to 
500 gallons per hour, depending upon make and pres- 
sure; to flush closet each time 5 gallons; to fill an 
ordinary lavatory 1% gallons; to fill an ordinary bath 
tub about 30 gallons; to do an average family washing 
150 to 300 gallons; for kitchen purposes 5 to 15 gal- 
lons per day. Consumption of water by animals may 
be approximated as follows: Horses each 5 to Io 
gallons per day; cattle each 7 to 12 gallons per day; 
hogs 2 to 3 gallons per day; sheep 1 to 2 gallons per 
day. When water is used for irrigation, a detailed 
study should be made of same, as the consumption 
varies with crops and localities. 

It is suggested in determining upon a capacity for 
a municipal pumping plant, that all available statistics 
from nearby plants be consulted, as this would form 
the most valuable basis for judgment, the maximum 
and minimum demands being known. 

The maximum demands on a pumping plant us- 
ually appear in the summer months, and generally be- 
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tween the hours of 5 to 8 in the evening when lawns 
are being sprinkled. 

It is difficult to fix upon any ratios that might ex- 
ist between minimum, normal and maximum demands, 
as these demands are to so great an extent developed 
by local conditions. For a preliminary study, how- 
ever, it can be assumed that the minimum demand 
will be approximately one-third of the maximum, and 
that the normal demand will be approximately two- 
thirds of the maximum. In other words, should pre- 
liminary calculations show that a maximum demand 
of 600 gallons per minute rate is required, it can then 
be assumed that the range of operation during the 
day will be from, say, 200 to 600 gallons per minute, 
with the normal operating rate being 400 gallons per 
minute. 


SOURCE OF WATER AND PUMPING-UNIT LOCATION. 


The usual sources of water are from a reservoir, 
lake, river, or a system of wells. Open water sources, 
such as a reservoir or river, present very few complex 
problems as the aqueducts or suction pipes leading to 
the pumps are known quantities. 

When wells must be resorted to, unknown factors 
enter. The permanency of supply is questionable; the 
strata leading to the well may in time become clogged ; 
the well screens may be choked with fine sand or 


other materials; the water table may be lowered in - 


use to such an extent as to make ineffective the proper 
handling of quantity by the pumps, it not being possi- 
ble to anticipate the exact levels that will obtain. 

It is advisable with any source of supply to locate 
the pumping units within a proper vertical suction dis- 
tance of the source of supply and to permit short suc- 
tion pipes. A horizontal installation is considered by 
all means preferable, and is generally possible for use 
when the pump floor can be placed within 15 to 18 
vertical feet from the water supply. A vertical instal- 
lation can be used, when the suction lift for a horizon- 
tal installation would be greater than that named 
above, the water end of the pump being located in a 
pit at, say, the suction water level, the power end 
being located at the surface. The main disadvantage 
of such a unit is the inaccessibility to the water end 
and the probable lack of attention given. 

The use of wells as a source of supply often pre- 
sents difficulties in proper pump location, due to either 
the depth or the spread of the wells. Some engineers 
have solved this by the use of air-lift pumps. An air- 
lift pump is an apparatus for raising water from wells 
by means of compressed air forced to the bottom of 
a properly submerged pipe, allowed to expand in the 
pipe, and then by continuous process lifting the water 
to the surface. The detail construction of such an 
equipment and the operation can be had from any 
manufacturer of air compressors upon request, and 
further description will not be given here. 

The air-lift system has the disadvantage of low 
efficiency, which generally is less than 30 per cent; 
aeration of the water also may hinder to great extent 
the further lifting of this water by the main pressure 
pump; aeration of the water also may promote ero- 
sion of parts. The main advantage of using an air 
lift in a municipal pumping station is its reliability, 
as no working parts are submerged. In general, it 
can be assumed that where the pump can be located 
close to the wells, a vertical pumping installation, even 
in a deep pit, will be found more economical and less 
expensive initially than the air lift; also, when the 
main pressure pumps cannot be located close to the 


wells, that a careful study be made as to the compara- 
tive initial and operating cost between separate verti- 
cal suction pumps located at the wells and the air-lift 
system. 

The influence of suction conditions on pump opera- 
tion is considered later. 


DISTRIBUTING SYSTEM. 


The choice and design of the proper distributing 
system for a given municipal installation is a study 
in itself and the discussion of same will not be taken 
up here. The choice of equipment for the pumping 
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plant, however, is dependent to a very great extent 
upon the method used for the distribution of water 
and, so that we can refer to these systems later, we 
will define the type of distributing system ordinarily 
used. 

A direct system of distribution may include only 
the furnishing of the customer with water direct from 
the pumping units and through proper piping. 

A direct system again may be as described above, 
but augmented with compressed-air tanks located in 
the pumping station, these tanks to act as accumula- 
tors or governors to relieve the pumping units of the 
otherwise heavy duty that would be imposed upon 
them. 

A direct system again can be as described in the 
above, but augmented by a storage supply, in a stand 
pipe or reservoir, this stand pipe again acting as a 
governor for the pumping station to relieve the pump- 
ing units of the otherwise excessive duty. This sys- 
tem gives very excellent results with the added assur- 
ance of a storage supply during such times as the 
pumping units may be out of service for repair or 
other reasons. The size of the storage tank is de- 
termined to a great extent upon the location of same; 
authorities, however, seem to agree that the smallest 
tank that should be used would be about 30,000-gallon 
capacity. The size of such a tank would be about 13 
feet in diameter by 20 feet in effective height. 

A distributing system fed by storage entirely, in- 
stead of direct from the pumping units, has its advan- 
tages when the topography of the country permits of 
the building of a tank or reservoir large enough for 
these purposes and at low initial cost. The size of 
such a tank or reservoir should be such as to permit 
of its feeding the city or village for at least 4 to 6 
hours during the peak pumping load. The big advan- 
tage in this type of system is that the pumping station 
then becomes similar to what is found in industrial 
work; the pumps will be operating under constant 
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capacities, started and stopped by automatic means; 
the pumps will be operating at their most economical 
points at all times in service, and therefore the atten- 
tion or supervision given to such a plant would be of 
minimum cost. 

In most municipalities two different pressures for 
pumping are usual, one for domestic service, the other 
for fire service. The amounts of these pressures are 
dependent upon the local conditions. The ratios, how- 
ever, usually are as 60 is to 100, domestic pressures 
being 60 pounds, fire pressures being 100 pounds. Un- 
derwriter requirements call for 100 pounds. Men- 
tion is made of these pressures at this time, as they will 
affect the choice of pumping units discussed later. 


PuMPING EQUIPMENTS. 


The choice and application of pumping equipments 
for particular service merits a study which in many 
cases 1s not given. Many troubles which develop in 
pumping equipments are inherent in the pump itself. 
However, I believe it to be a conservative statement 
in saying that 90 per cent of the troubles had with 
pumping equipment is due either to an improper 
choice, an improper setting, or an improper operation 
of the pump. In other words, the troubles are local 
ones. 

Manufacturers are not in a position to, and should 
not have to, handle the engineering necessary for a 
pumping installation. It should be considered their 
province to inform the public as to the operating char- 
acteristics of the pumping equipment they manufac- 
ture, and the problem for its proper application should 
then be put up to the customer, his engineer, or we 
perhaps may say the power engineer of the central 
station. 

In view of the above statements we will discuss 
pumps, their operating characteristics, and application, 
limiting the discussion to installations which are elec- 
trically operated. 

Electrically operated pumps can be of either the 
reciprocating or centrifugal types. Both types have 
been used by municipal and industrial concerns for 
many years; however, it is only within the last few 
years that the subject of plant analysis and economy 
have had serious consideration. This is particularly 
so in connection with the centrifugal type of pump, 
which is even now still in a state of development. 

Reciprocating pumps are built with three plung- 
ers, two plungers, or a single plunger, and known, 
respectively, as triplex, duplex, single or simplex 
types of power pumps. The triplex pumps are in 
common use in all plants, where the capacities are 
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moderate. Duplex pumps are used in plants where the 
conditions are special and call for large capacities, 
these pumps are usually special in design. Single 
pumps of the power-driven type are seldom used. 
Triplex pumps would be used for large capacities also 
excepting for the fact that the water end for the 
duplex pump, as ordinarily furnished on a steam 
pumping unit, can be adapted for power-driven equip- 
ments and therefore creates the least development 
expense for any given installation. 

Standard triplex pumps can be obtained from all 
of the larger pump manufacturers in all sizes up to 
that represented by a 16-inch diameter plunger and 
15-inch stroke, the approximate capacity in gallons of 
such a pump being 1,500 gallons per minute, or 3,200,- 
ooo gallons per day. Manufacturers’ standards are 
designed usually for pressures varying from go to 
150 pounds and therefore these standard equipments 
become applicable both in size and strength for the 
ordinary conditions of service found in small munici- 
palities. 

These purnps are also built in both the single and 
double-acting types, the former type of plunger pump- 
ing water on its downward stroke only, the latter on 
both its downward and upward strokes. The latter 
type, although less expensive for a given capacity, may 
become much more expensive in operation, as the de- 
sign necessitates the use of an inside-packed piston and 
therefore very little is known as to the slippage that 
constantly occurs past this piston. In the single-act- 
ing type of pump, the plunger extends through a stuf- 
fing box; therefore the stuffing box is easily accessi- 
ble and adjustable. 

The duplex type of the reciprocating pump is fur- 
nished, as stated above, for capacities greater than, 
say, 2,000,000 gallons per day, and becomes a special 
installation. The operating characteristics of this 
pump follow so closely those of the triplex pump, that 
we will not discuss same further here. 

A modern centrifugal pump for high-economy 
work is generally built and parts carried in stock, in 
sizes up to a capacity of 5000 gallons per minute or an 
equivalent of about 7,000,000 gallons per day. These 
pumps are built both in the single and multi-stage 
types and therefore cover a range of operations gen- 
erally much greater, both in capacity and pressure, 
than called for by the ordinary size municipality. The 
smaller sizes of centrifugals are usually designed to 
operate under a maximum head of 150 feet in a single 
stage, and when operating at a speed of 1750 revolu- 
tions per minute, which usually is the maximum speed 
for 60-cycle current. The larger sizes of centrifugals 
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are usually designed for operation under a head of 
200 to 230 feet in a single stage, and for the same 
maximum speed condition. This means that the mod- 
ern design of single-stage centrifugal pumps is appli- 
cable to the usual requirements of municipal pumping 
plants, operating singly for domestic pressures and in 
series for fire pressures. In discussing centrifugal- 
pump sizes it 1s well to note that there is no definite 
relation between the capacity of a centrifugal pump 
and the size of the discharge opening, as the capacity 
is determined by the impeller rather than by the size 
of the volute casing. Many engineers do not appre- 
ciate this and purchase a pump by specifying the dis- 
charge opening rather than by naming the operating 
characteristics. 


OPERATING CHARACTERISTICS OF PUMPS. 


In the above we have compared the sizes obtain- 
able in standard machines in both the triplex and cen- 
trifugal types, preparatory to a discussion of the oper- 
ating characteristics of the two pumps, and therewith 
the proper selection of the correct pump to be used 
for a given condition. 

The capacity of a triplex pump is determined by 
the size of its plunger and stroke, combined with the 
speed with which it is operated. The speed is usually 
constant, therefore the capacity is fixed. The pressure 
against which the standard pump will operate is deter- 
mined by the design of its cylinder and crank shafts, 
rather than by any operating characteristic. In other 
words, the pressure curve of a triplex pump becomes 
a straight line with the capacity remaining a constant 
item, and the limit of pressure being set by the manu- 
facturer at 90 to I50 pounds for particular pump de- 
signs, and regulated by means of either a relief valve 
or by-pass valve. 

The capacity of a centrifugal pump is dependent 
not only upon the size of the entrance and discharge 
nozzles of the impeller, and housing, Lut also, and to 
a very great extent, upon the pressures against which 
it may be operating. The suction conditions also may 
affect the capacity of a centrifugal pump to a greater 
extent than it would affect the capacities of a recipro- 
cating type of pump. 

Fig. 1. shows in general the characteristic curves 
that obtain in the operation of a centrifugal pump in 
its widest ranges. The capacities in gallons per min- 
ute are given as abscissas with the head, efficiency, and 
horsepower given as ordinates. Both abscissas and 
ordinates are given on the percentage basis, so as to 
make the curves general, the capacity, head, and horse- 
power being marked 100 per cent for the best point 
in efficiency. Naturally, to obtain high economy in 
operation the pump should be operated at its designed 
point, or at the 100 per cent point shown on the 
curve. This, however, becomes impossible for munic- 
ipal installations when operating on direct systems, 
as the capacities vary considerably. Therefore, it be- 
comes important that the characteristics of the particu- 
. lar pump to be used be studied before its final selec- 
tion for a varied and important service. 

In addition to the simplicity that is obtained in the 
centrifugal pump over the reciprocating type of pump, 
it is to be noted, that even though the valves in the 
discharge pipe are completely shut off, the pump will 
operate within reasonable limits of pressure and with- 
out the use of a relief valve. It will be noted that 
the maximum pressure shown on the curves and occur- 
ring at the point of no capacity, or when the discharge 
valve is closed, is approximately 20 per cent greater 
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than the normal pressure against which the pump 
should operate. As the discharge valve is opened, or 
the pump is allowed to discharge water, the pressure 
gradually decreases to the point of normal opera- 
tion. If the pump is operating under conditions which 
will permit of lower pressures than the normal oper- 
ating pressures, it will be noted that the capacity of 
the pump will increase to a somewhat greater amount, 
this limit being determined by the design of the inlet 
to the impeller itself, and also fixed in a general way 
by the suction conditions that may obtain. 

Fig. 1 gives general characteristics only. Fig. 2 
shows the results of a standard volute centrifugal 
pump operating with a total pressure of 60 pounds 
or 138 feet and with a capacity of 600 gallons per 
minute. 

Frictional resistances to flow usually form an ap- 
preciable part of the total pressure head against which 
the pump must operate. Engineers, and particularly 
those engineers who operate with reciprocating pumps, 
may be tempted to be very liberal in estimates of the 
friction head which should be added to the static 
head. This may perhaps be considered a conserva- 
tive practice when a reciprocating pum}: is to be used, 
as the increase or decrease in actual pressure that will 
obtain in service has no material effect upon the other 
operating features of the pump. The characteristic 
curves in both Figs. 1 and 2 show that with a centri- 
ugal pump the frictional resistances must be quite 
definitely known, else the pump may operate at an 
altogether different capacity than anticipated and per- 
haps at a lower economy and call for a greater horse- 
power. ` 

It is very important, when considering the pres- 
sure head against which pumps can operate, that the 
suction lift of the pump be carefully considered. The 
total suction lift on a pump is the sum of the static 
lift, the velocity head, and the frictional losses in the 
pipe and foot valve. When operating under maximum 
suction conditions, if one of the above three items 
increases, one of the other two must decrease a sim- 
ilar amount, as the sum of the three items cannot be 
exceeded. Therefore, if the static lift increases, the 
velocity head, or in other words the quantity lifted, 
must decrease and the capacity of the pump 1s there- 
by definitely limited. j 

Both reciprocating and centrifugal types of pumps 
can operate against the same suction lift. The capac- 
ity, however, of the two types of pumps will be 
affected differently. In a triplex pump the maximum 
suction lift for full-capacity operation is dependent to 
a very great extent upon the friction in the suction 
pipe and upon the leakages that may obtain in opera- 
tion in the stuffing boxes and valves. Low velocities 
are used at all points in the passage of water through 
the pump. In a centrifugal pump conditions are dif- 
ferent, as high velocities are necessary at nearly all 
points in the design in order to obtain the higher 
economy. The effect then of a high suction lift on a 
centrifugal pump is to foreshorten the capacity, in 
other words to place a limit on the capacity at a 
smaller point than is shown on the characteristic 
curves in Fig. 1. The effect on the characteristic 
curves by this limiting in capacity, is shown, by the 
the vertical dotted lines on the capacity curve. It 
therefore is important for the manufacturer to know 
of the exact suction conditions, so that he can fur- 
nish a pump which will operate normally at a capacity 
within the limits that may obtain. 


(Tolbe continued) 
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Promoting Safety in Electrical 


Construction 
AFEGUARDS against hazards to life and limb 
are more needed now than ever. This is not 
only because of humanitarian considerations, 
which always should obtain, but more especially be- 
cause the country’s need for all possible man-power 
necessitates minimizing accidents with their attendant 
casualties and loss of working time. The nation can- 
not spare a man nor needless cost of medical and sur- 
gical attention. Evidently safe construction, safe main- 
tenance, and safe operation are urgently required. 

Electrical men are apt to forget that the use of 
electricity introduces hazards. This is because prog- 
ress of the art has been so rapid that electrical haz- 
ards have been fairly well guarded against and the 
number of serious accidents from this cause is rela- 
tively low, compared with the very large number due to 
non-electrical causes in such industries as mining, iron 
and steel production, steam railroading, etc. But elec- 
trical accidents do still occur and the fact that they 
occur is due primarily to the negligence of the elec- 
trical industry. 

Electricity is not always : a safe medium to handle, 
nor is scarcely any other medium or thing. Gas, steam, 
fire, are recognized as dangerous mediums, but so even 
are water and air under certain conditions, as is at- 
tested by thousands of drownings annually and many 
fatalities from tornadoes and other wind storms. Be- 
cause anything is dangerous is no reason why it may 
not be useful under proper safeguards. With elec- 
tricity, as we have advanced with its applications, so 
have we fairly kept pace with its protection, which 
accounts for our well merited assertion that it is the 
safest as well as most useful general medium. The 
fact is that our knowledge of what is required to safe- 
guard electricity utilization is now so perfected that 
electrical accidents are now entirely inexcusable. 

Until recent years there may have been a little ex- 
cuse for construction and operation of electrical equip- 
ment in such a way as to leave live parts not fully pro- 
tected from possible contact by an innocent person. 
The safety requirements were not fully investigated 
and certainly not generally known. Recognizing this 
situation, the Bureau of Standards undertook an ex- 
tended study of the subject, the result of which was 
the National Electrical Safety Code. A summary of 
the Code and of the first year’s results of its use was 
given in our issue of January 5, 1918, in an article by 
our esteemed friend and former technical editor, Dr. 
M. G. Lloyd. He showed that the new Code was 
being favorably received by nearly all electrical inter- 
ests, especially by many important utility companies, 


manufacturers, insurance companies, inspection de- 
partments, utility and industrial commissions, etc. 
With this excellent start it was to be expected that 
the Safety Code would soon exert an important in- 
fluence in the promotion of greater electrical safety. 

Inquiry among electrical contractors has shown, 
however, that as a whole they are woefully ignorant of 
the new Code. Since on them will fall the duty of 
putting into effect the rules of Part III of the Code, 
which part deals with installations in factories and 
other places occupied by non-electrical persons, it is 
evident that the contractors should soon become 
acquainted with at least this portion of the Code. The 
importance of this was pointed out in our last issue 
and announcement made of our intention to reproduce 
the rules of Part III in a series of installments in our 
section on Contracting-Construction, beginning with 
this week’s issue. 

Perusal of the first section of these rules published 
herein should not only acquaint the reader with the 
general scope of the rules, but also convince him of 
their reasonableness. They impose no drastic hard- 
ships nor requirements that are difficult to carry out. 
The rules can be easily applied and in most cases at 
no additional expense whatsoever. It is because of 
their reasonableness that it is to be expected to find 
architects and engineers including compliance with 
them as part of their specifications in the near future 
and to find inspectors insisting on their execution. 
This makes it all the more important that contractors 
become familiar with this part of the Safety Code. 
Since most electrical contractors are not very busy 
just now, this is an especially suitable time for them 
to study the new Code. The discussion and explana- 
tory matter given as supplementary to the rules will 
be found very helpful in a clear understanding of 
them. 

The ELectricaL Review has, throughout its long 
career, steadfastly stood for the best possible electrical 
construction. It takes pleasure, therefore, in bring- 
ing to the attention of electrical contractors in. this 
manner the well thought out rules of the new National 
Electrical Safety Code, the general application of 
which will go far in making the use of ey still 
more safe than it now is. 


Reaching the Industries Through the 
Press 


to shortly inaugurate a publicity department, the 
purpose of which will be to keep the industries 
accurately informed of what the Government desires 
them to know. This publicity will be carried on 
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through existing channels—the lay and technical press. 
By explaining in proper manner matters of interest 
and concern, rumors will be put down, misunderstand- 
ings averted, and opposition and propaganda bred of 
secrecy, rumor and misinformation will be largely 
overcome. The idea is a good one, and comes in 
answer to a real need. It should go far toward allay- 
ing rumor and false alarms, will prevent apprehension 
and needless worry by those who have given to the 
country's cause, and at once tend more toward demo- 
cratic ways. But more important still, this publicity 
carried on scientifically will create trust and co-opera- 
tion, efficiency and unification of the people, strength- 
ening the nation for the supreme purpose. 


Into the scheme of things the daily papers and 
technical press will continue to play their part. And 
it will be accomplished automatically through the effi- 
cient channels that already exist, for the press will con- 
stitute the medium by which most of this publicity 
propaganda that aims to bind in stronger, more effi- 
cient, more friendly bonds the people and those that 
represent them will be carried on. Education and 
pride, co-operation and faith will come from this 
method of taking the people into the confidence of the 
Government. 

But while the Ordnance Department promulgates 
an undertaking to increase the efficiency and strength 
of the nation, the Postal Department is preparing to 
harass, handicap and destroy the channels the Ord- 
nance Department plans to use for serving the coun- 
try best. What the Ordnance Department aims to do, 
the Postal Committees of Congress tried to undo. 
The publicity which the Ordnance Department aims to 
encourage, guide and spread throughout the country 
amongst laymen, professional and. tradesman by the 
trade and technical press, the Postal Committees 
throttle, hinder and hamper by taxation. 

To discuss the efficient co-operation of press and 
government for the efficient and effective distribution 
of knowledge, encouragement of ideas and co-ordina- 
tion of effort and thought in channels where it may 
do most good, and to impose a tax upon technical 
journals that will curtail the circulation of all, is to 
discuss two matters directly opposed. Co-operation, 
so much discussed, so often implored, is not for the 
masses alone, for business men and manufacturer. 
Co-operation is the crying need among those upon 
whom rests the sacred responsibility of carrying on 
the war. If two departments in Washington, almost 
under the same roof, cannot co-ordinate their require- 
ments and policies and work in harmony for efficient 
purpose, surely confusion, lost motion and inefficiency 
—needless bloodshed and loss of life and waste of 
national treasure—must be expected when our efforts 
spread far distant to other lands. 

If the taxation of technical journals, the so-called 
second class postal zone rate, comes into force in July 
it will be one of the most short-sighted and far-reach- 
ing policies instituted. It will be a flaring example 
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of frenzied legislation. Now, if ever, is there need 
for a country united, a nation with one purpose against 
a common foe, a people standing behind the President, 
awake to the dangers of inertia, enthusiastic for the 
victory of democracy, alive to the post-bellum trade 
that awaits a country prepared and capable. From 
whatever angle this proposed postal taxation is viewed, 
personal or impersonal, practical or academic, senti- 
mental or callous, it 1s unfair and unwise. Its passage 
will be a fatal mistake in the interests of the nation 
and the people. It threatens disintegration if not de- 
struction of one of the fabrics of a united nation. It 
will stifle the interchange of ideas and hamper progress 
where there is such need to foster, it will quench inter- 
est instead of cultivating it. The Constitution of the 
United States was drafted to assist the development 
of humanity, encourage the progress of democracy 
and civilization, and foster science and art. The war 
is being waged to make democracy safe, to assure 
freedom, and free others from the shackles of autoc- 
racy and serfdom. 

The press must remain national, not sectional. 
Now, more than any other time, must the people rest 
secure in the knowledge that the press is free, untaxed, 
unharrassed for free interchange of ideas, symbolic of 
free thought in a free country. The public press, no 
less than public office, is a public trust. 

Repeal this act. Encourage the dispersion of 
knowledge and the policies of the Government. Keep 
open and widen the channels through which the Gov- 
ernment makes its policies, its hopes and actions 
known to the people, in the name of Democracy. 


The Commercial Electric Vehicle 


NDER the merciless influences of war, trans- 
U portation deficiencies and possibilities have 
forced consideration. The failings of the horse, 
its extravagance and limitations, now bode badly for 
the horse in our large cities and assure its diminished 
use in many smaller ones. Hope is now offered that 
congested terminals and streets and delays in delivery 
may be relieved by co-operative trucking and the 
initiation of haulage and teaming upon a sound 
economic basis. 

Electric and gasoline truck must each play its part 
in solving the transportation problem now in process 
of evolution. How large a part is taken by the elec- 
tric truck depends upon the bigness and capabilities 
of those sponsoring the cause of the electric and 
their initiative and ability to be ready for whatever 
comes, 

Now is the time to launch a wise, carefully planned 
and ably prosecuted drive to place the electric truck 


where it ought to be in the best interests of its owners, 


the people, the electric vehicle manufacturers and 
central stations. Now, if ever, the electric vehicle 
should come into its own. Let everyone co-operate 
and go “over the top” with the electric truck. 
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American Institute Meeting in Cleveland—Minnesota Asso- 
ciation— New York Commission Discusses Power Service 


JOINT MEETING OF AMERICAN INSTITUTE 
AND IRON AND STEEL ELECTRICAL 
. ENGINEERS. 


Several Papers on Steel-Mill Motor Drive Presented at 
Cleveland Meeting. 


An inter-section meeting of the American Institute 
of Electrical Engineers in which the Cleveland, Pitts- 
burgh, Toledo, Detroit and Toronto Sections of the 
Institute participated, was held in the Electrical League 
Rooms of the Hotel Statler, Cleveland, Ohio, on 
March 8. Four papers were read, those at the after- 
noon session being presented to the members of the 
Institute only, and those at the evening session being 
presented to both the Institute members and the mem- 
bers of the Association of Iron and Steel Electrical 
Engineers. An informal dinner was given just before 
the evening session. 

E. W. Rice, Jr., president of the Institute, opened 
the meeting with a brief address to the Institute mem- 
bers. Mr. Rice called attention to the fact that Cleve- 
land was a particularly appropriate place for the meet- 
ing as it is the center of a great field of electrical 
industry and has a prominent place in the history of 
electrical development. The speaker directed particu- 
lar notice to the position of Cleveland as the home of 
the Brush dynamo and pointed out that in this city 
the first “division” of the electric light was made. 


DESIGN OF UNDERGROUND DISTRIBUTING SYSTEMS. 


Mr. Rice’s brief remarks were followed by the 
reading of the first paper, “The Design of Under- 
ground Distribution for Electric Light and Power Sys- 
tems,” by G. J. Newton. ? 

Taking the process step by step, the author showed 
the method of designing the distribution system, such 
as is usually required for a medium-sized city. No 
two systems are exactly alike. Operating conditions 
and municipal requirements are different in every 
locality, so that it is impossible to make any definite 
rules that will cover all conditions. 

By assuming a set of average conditions that could 
exist in any of the smaller cities it is possible to show 
the fundamental principles of handling the problems 
of design in a systematic manner. 

The problem considered in detail in the paper was 
to take up step by step the design of an underground 
distribution system in the business section of a me- 
dium-sized city. Assumption was made that the sys- 
tem consisted of 110-220-volt single-phase lighting, 
220-volt three-phase power and a street-lighting sys- 
tem, aS an arrangement similar to this is frequently 
met with. 

Costs in connection with the work were given by 
the author, all of these being based on normal condi- 
tions and not on present costs. 

The reading of the paper was followed by a short 
discussion. 


CAPACITY OF ROLLING-MILL MOTORS. 


The second paper of the session, “Some Considera- 
tions in Determining the Capacity of Rolling-Mill 
Motors,” by Robert P. Hamilton, was then read. This 
took up in detail a method of calculating the energy 
required for rolling various steel sections and calcu- 
lating the relation of speed to tonnage, motor capacity 
and flywheel application. An abstract of the paper 
follows: 

“Paramount in any rolling-mill electrification,” says 
Mr. Hamilton, “is the problem of delivering a speci- 
fied tonnage of steel, of which the grade and section 
are known, at a minimum total cost. Each case must 
be carefully analyzed and the most suitable equipment 
chosen. In general, the drives may be classified as 
follows: 


“I. Continuous running mills: (a) constant-speed 
motors; (b) adjustable-speed motors. 

“2. Reversing mills. 

“Item I may include two-high or three-high mills, 
of nearly all types, t. e., plate mills, sheet mills, cog- 
ging or blooming mills, merchant mills, rod mills, etc. 
By far the greater number is driven by constant-speed 
motors. Adjustable-speed motors are found where it 
is desirable to roll a variety of sections in the same 
mill, 

“One of the most efficient drives is by means of a 
high-speed induction motor with ropes or gearing. If 
speed variation is necessary, this may be accomplished 
in the case of an induction motor by controlling the 
rotor frequency with a synchronous converter or alter- 
nating-current commutating motor. Instead of the 
adjustable-speed induction motor it is often found 
advisable to use adjustable-speed direct-current motors 
and synchronous converters, assuming, of course, that 
the supply is an alternating-current system. If the 
first mentioned scheme includes an auxiliary motor on 
the shaft of the main motor, constant power output 
may be obtained at the rolls throughout the range of 
speed. When it is necessary to increase the speed of 
rolling, the torque required is usually less, which con- 
dition is also met by a direct-current motor with shunt- 
field control. In a few special cases cascade motors 
or Ward-Leonard motors have been used to drive con- 
tinuous mills. 

“The reversing mill is best suited to the work of 
cogging ingots to billets. The speed of rolling is 
changed from pass to pass as the billet lengthens and 
the reversing does away with the lifting tables, which 
are generally necessary in a three-high mill. Electric 
motors which are to meet such service must be capable 
of withstanding large overloads, since no flywheel is 
interposed between the motor and mill. Ward-Leonard 
control is used over the range of speed in which the 
torque is a maximum, and shunt-field control at the 
top speeds when the torque is reduced. An Ilgner 
set supplies the energy for the motor.” 

The remainder of the paper treated in detail the 
calculation of energy required for rolling, determining 
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motor capacity, methods of calculating flywheel, and 
so on. 
- A discussion followed the reading of the paper. 


INFORMAL DINNER. 


At the informal dinner which was held between 
the two sessions, the speakers touched briefly on the 
development of the art, and the great need for extra 
effort and extra work at this critical time in our his- 
tory. Ambrose Swasey recalled some interesting 
phases of early electrical development and touched on 
the great importance of making science safe rather 
than destructive of life and property, as in the great 
war. His talk was followed by a few remarks from 
Charles F. Brush, who called attention to the impor- 
tant work of Americans in the development of science 


and particularly to the application of electricity to 


industry. 


SELECTION OF STEEL-Mirtt AUXILIARY MOTORS. 


At the evening session a paper entitled “Selection 
of Steel-Mill Auxihary Motors and Control as Af- 
fected by Mechanical Features of the Drive” was pre- 
sented by J. D. Wright. The author discussed manipu- 
lators for blooming mills, describing in detail the side 
guards and lifting fingers of a number of installations. 
The author called attention to the fact that lifting 
fingers might be either reversing or non-reversing, as 
the circumstances demanded. Motors might be either 
series or compound-wound. Dynamic braking and 
solenoid brakes might or might not be used. 

In summing up, Mr. Wright said that there must 
be one method of operating these devices which is 
superior to all others. What this method may be can 
be determined only from actual operating experience, 
and it is to the steel-mill electrical engineers that we 
must look for the results of such experience. 

In discussion of this paper, E. Friedlaender re- 
marked that there are many points in favor of the 
high-speed} mill-type motor. One of the more impor- 
tant considerations is that quicker delivery to the mill 
can be secured. Suggestion was also offered that if 
100 per cent balance could be secured in the case of 
the tilting table there would not be any trouble with 
the smaller high-speed motors. Mr. Friedlaender also 
brought out the necessity for full reversible control on 
account of the fact that the operator often “inches” 
the table one way or the other. 

Suggestion was made by C. A. Menk that smaller 
motors could often be used in conjunction with hy- 
draulic devices. He also pointed out the great need 
for simplifying the mechanism wherever possible. 
H. S. Richardson and E. G. Beck also took part in the 
discussion of this paper. 


Motor STANDARDIZATION. 


The report of the Standardization Committee of 
the Association of Iron and Steel Electrical Engineers 
was read by W. T. Snyder. Particular attention was 
called to the need for steel-mill motors that are inter- 
changeable in some degree at least with those of other 
makes. As interchange of motors of different makes 
has not been possible, practically all steel plants are 
going as far in the matter as they can, and are select- 
ing one make for each mill in order that the supply 
of repair parts for the mill may be kept as low as 
possible. i 

In the matter of buying motors there seem at pres- 
ent to be two alternatives: First, to pick out one 
make of motor and stick to it; second, to go into the 
open market and buy the cheapest motor for each 
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job on a purely competitive basis. If the last plan is 
followed the result is a conglomeration of motors 
of all sorts, with a multiplicity of spare parts in stock 
all the time. 

It was pointed out that there are at present about 
1,000,000 small motors in the steel-mill industry. For 
these motors approximately 500,000 armature changes 
will have to be made, and about 2,000,000 complete 
sets of spares will be used to keep the motors in serv- 
ice. This means about $8,000,000 worth of spare 
parts. By standardization of the motors in the iron 
and steel industry it is estimated that this figure could 
be reduced to $2,000,000 and that the stock of repair 
parts could be reduced to 500,000 or less. 

In one particular case, mentioned as an example, 
an installation of 400 motors, all alike, required only 
28 spares, while 400 motors of assorted makes needed 
116 spares. It is within reason, said the speaker, that 
standardization could bring about a reduction of 73 
per cent in the investment tied up in spare parts. 

In discussion of this paper C. A. Menk spoke of 
the confusion that resulted from many makes of motor 
in one mill. In one case cited, a variety of motors 
necessitated keeping in stock 54 different windings, 
commutators, brush-holders and other parts. 

E. C. Beck, D. M. Petty, H. C. Cronk and others 
also shared in the discussion of the paper. 

In closing the meeting, Mr. Rice stated that he 
was very much in favor of standardization, and was 
of the opinion that, if suitable standardization of some 
sort could be agreed upon by manufacturers without 
interfering with the development of motor design, the 
result would not only be better motors, but would 
probably be better prices to the mills. 


BRITISH GOVERNMENT TO PROVIDE FOR 
WAR WORKERS. 


A special investigation is being made by a com- 
mittee of electrical and general engineers by order of 
the British Government concerning the possibility of 
encouraging and providing new industries connected 
with the engineering trades so that the immense vol- 
ume of labor that is at present employed upon certain 
classes of war munitions manufacturing may be profit- 
ably utilized both in the interests of the workers by 
affording them employment and in the interests of 
the nation by assisting industry which can conven- 
iently occupy the greatly increased factory accommo- 
dation made available during the last two or three 
vears. A number of representatives of well-known 
electrical manufacturing firms are on the committee, 
of which the Hon. H. D. McLaren, M. P., is chair- 
man. 

Lists are already being compiled of articles. 
suitable for manufacture by British engineers which 
are either not made in the United Kingdom at all or 
are not made in sufficient quantities, but for which 
there is likely to be a demand after the war. The lists 
are being classified in three groups, namely: Articles. 
that can be made (1) by women; (2) by men and 
women; (3) by skilled men, and the committee will 
show to what industries the proposed new manufac- 
turers should be attached. The articles range from 
the biggest engineering tools down to the smallest ac-- 
cessories. 

For some time plans have been under way for 
bringing about gradual demobilization of the army and 
workers with a minimum amount of disorganization 
and inconvenience at the close of the war. 


March 16, 1918. 


MINNESOTA ASSOCIATION STRESSES CON- 
SERVATION AND CO-OPERATION. 


Eleventh Annual Convention, Held in Minneapolis This 
Week, Proves Itself Decided Value to Members 
and Delegates. 


Pausing long enough in their arduous and exacting 
duties to consider their relations to the people of Min- 
nesota, the central stations, jobbers, dealers and con- 
tractors to the number of 400 attended the eleventh 
annual convention of the Minnesota Electrical Asso- 
ciation held in Minneapolis on March 11, 12 and 13. 
Every Minnesota city and town of importance was 
represented. As a whole, they probably represented 
the best and strongest group of electrical executives 
in their respective positions that were ever brought 
together at one time in the Northwest, and of their 
unselfish devotion to the cause of the electrical indus- 
try and its relation to wartime business methods there 
can be no doubt. 

With the idea that it is quite within the range of 
possibilities that the war will continue for some time 
to come, conservation of resources and concentration 
of thought were the keynotes of the convention. Only 


the most important and pertinent subjects were dis- . 


cussed. 

“Every dollar must be stretched to its breaking 
point, every man must work intensively, if the men of 
Minnesota are to do their share with the splendid 
spirit of devotion and self sacrifice to which the policy 
of the Government is entitled. Even the slightest 
thought in any other direction is equivalent to a con- 
tribution to the cause of the Kaiser. Earnestness, 
steadfastness, sincerity of purpose, mental balance and 
calmness of judgment, and our ability to co-operate 
amicably with other essential industries, is just as vital 
and necessary back here in America as is ammunition 
in France,’ remarked President Otto in his opening 
address. 

“We of the electrical industry,” he said, “are en- 
trusted with leadership and responsibility and we must 
direct the vital essentials of light, heat and power with 
a cool, calm, collected mind.” And so it went. The 
spirit of the industry in Minnesota is perfectly clear. 

Monday, the opening day, was devoted to registra- 
tion and getting things in order generally. The order 
of the day seemed to be getting together, getting 
acquainted and renewing old acquaintances. 

The exhibitors’ section, always present at such a 
gathering, was particularly active, alive and constantly 
reiterating the many ways in which their particular 
electrical wares are assisting the Government in the 
propaganda of conservation. Among those exhibiting 
were the following: Hotpoint Division, Edison Elec- 
tric Appliance Company, Duncan Electric Company, 
Electric Appliance Company, Peerless Electric Com- 
pany, Western Electric Company, Northern Electric 
Company, General Electric Company, Findley Electric 
Company, Moloney Electric Company, St. Paul Elec- 
tric Company, Sterling Electric Company, George Cut- 
ter Company, Naugle Pole & Tie Company, Julius 
Andrae & Sons Company and the Northwestern Elec- 
tric Equipment Company. 

Tuesday morning session was devoted to the pres- 
ident’s address and the reports of the secretary-treas- 
urer and the various committees. At noon the 
delegates were entertained at a luncheon by the Min- 
neapolis Jovian League. The feature of this luncheon 
was a talk by Dean John R. Allen of the University 
of Minnesota on the subject of “Electricity in Tur- 
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key.” Dean Allen spent considerable time in Turkey 
and handled his subject masterfully. 


The big feature of the day was an address by 
George A. Hughes, president of the newly-formed 
Edison Electric Appliance Company. Mr. Hughes 
discussed the subject of “Electricity and Conserva- 
tion,” and dealt with the part electricity, through the 
medium of electrical appliances, will play in the con- 
servation of coal, labor and food, and how it is assist- 
ing in the conservation program of the Government. 

S. B. Hood, superintendent of distribution of the 
Minneapolis General Electric Company, spoke on “The 
Proper Grouping of Transformers,” dwelling on the 
importance of grounding secondary neutrals and the 
necessity of preparing accurate single-line circuit dia- 
grams before laying out an interconnected system. 
Mr. Hood has the reputation of being one of the 
pioneers in distribution systems, having a large fol- 
lowing not only in this country but also in Canada. 
His paper contains valuable diagrams and a veritable 
fund of useful data for the man interested in dis- 
tribution problems. 

Immediately following Mr. Hood’s paper at 4 p. m. 
the delegates and members proceeded to the new 
Mazda lamp factory of the National Lamp Works, in 
Minneapolis, where they were shown through the 
works, following which a banquet was served, at 
which the National Lamp Works and the Northwest- 
ern Electric Equipment Company joined as hosts. 

The final feature of the day included a special 
entertainment in the way of a theater party arranged 
through the courtesy of the Twin City jobbers and 
manufacturers. 

The program for Wednesday included a paper by 
George Hewitt, assistant superintendent of the meter 
department of the Minneapolis General Electric Com- 
pany, upon “Maintenance of Electric Meters,’ and a 
paper by Prof. W. T. Ryan, of the University of Min- 
nesota, on “Iron Wire Tranmission Lines.” Professor 
Ryan’s paper discussed the relative advantages, from 
the standpoint of economy, of iron and copper wires. 
He stated that as the price of copper has now risen to 
such a high point, the economical advantages of iron 
wires for short, high-voltage lines are receiving more 
careful consideration. As a result of war prices for 
copper, operating companies must consider the use of 
iron wires for transmission and distribution, he de- 
clares. Not only must distribution and transmission 
men consider the use of iron wire in war times, but 
consideration of its use in normal times Professor 
Ryan declares to be good business and in the interests 
of economy. 

The final paper of the day was by R. D. Thomas, 
superintendent of the St. Anthony Falls Water Power 
Company. This paper dealt with “Minnesota Water 
Powers,” and discussed a comparison between west- 
ern water powers with high heads and constant 
streams and Minnesota water powers with low heads, 
large volumes of water and varied stream flows. 


North Coast Power Cuts Rates.—The North 
Coast Power Company, which serves Chehalis, Wash., 
announces that the State Public Service Commission 
has agreed to the tariff which the company recently 
filed with the commission, providing for a cut in the 
electric rates in that city. The cut amounts to about 
334 per cent, becoming effective February 1. The 
new rates are Q cents for the first 40 kilowatt-hours 
and 5 cents for all over that amount, The former rate 
was 12 cents for the first)2o|kilowatt-hours. 
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CENTRAL STATION VERSUS PRIVATE 
PLANT DISCUSSED AT COM- 
MISSION HEARING. 


Continuation of Hearing Before the Public Service Com- 
mission of New York to Ascertain Facts Relative 
to Possible Coal Saving. 


As mentioned in last week’s issue, the investigation 
instituted by the Public Service Commission of New 
York, First District, is to ascertain what, if any, coal 
saving might be made by the substitution of central- 
station service for private plants in various classes of 
buildings and industries. It is expected that the infor- 
mation thus brought out will be of assistance to the 
United States Fuel Administration, whose representa- 
tives are in attendance at the hearings. 

As might be expected, the private-plant owners 
assume that the results of such an investigation may 
be one of the factors which may possibly bring from 
the Fuel Administration an order for them to suspend 
operation and accept central-station service. There- 
fore quite a number of private-plant owners were 
present at the second session of this hearing on March 
4, prepared to present their side of the question. 

-The first witness on the stand was J. W. Lieb, 
vice-president of the New York Edison Company. 
Mr. Lieb had been instructed to bring data to this 
meeting to establish the amount of coal which might 
be saved if the 650 odd private plants in the city of 
New York were shut down and central-station service 
substituted. 

From data which he had collected, he was able to 
make the statement that from 500,000 to 830,000 tons 
could be saved per year—a very conservative estimate 
being the lower figure. 

Another question asked previously had been for 
him to cite specific instances of saving. This he did 
with the data before him. It brought out some inter- 
esting figures. 

Case No. 1. An 11-story office and loft building 
plant had been closed down in the early part of 1917. 
Data were collected for a period of 10 months and 
compared with the corresponding 10 months of the 
previous year under private-plant conditions. The 
private plant had consumed 1316 tons. Under cen- 
tral-station service for light and power there had been 
541 tons consumed at the building for heating and 
similar purposes, and 159 tons at the central station 
to generate the electrical power delivered—or a total 
of 700 tons. This represented a saving of 616 tons 
or 47 per cent. 

Case No. 2. A 5-story and basement building. 
One year of private-plant operation consumed 7237 
tons. With central-station service—2927 tons for 
steam heating on the premises, 1403 tons for Edison 
energy supplied; total 4330 tons. Saving 2907 tons; 
40 per cent. 

Case No. 3. Apartment house. The annual coal 
consumption, average of 3 years, was 2107 tons. With 
central-station service, the annual coal consumption 
for steam heating (average of 2 years) was 1113 tons; 
for producing electrical energy supplied, 193 tons; 
total 1306 tons. Saving 801 tons; 26.3 per cent. 

Case No. 4. An &-story apartment. Annual coal 
with private plants, 750 tons. With Edison service, 
240 tons on the premises, 178 tons at the central sta- 
tion. Saving 332 tons; 44.5 per cent. 

Case No. 5. An apartment building. Annual coal 
consumption with private plant, 6200 tons. With 
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Edison service, 5212 tons on the premises and at the 
central station. Saving 988 tons; 15.9 per cent. 

W. W. Wells, of the Brooklyn Edison Company, 
was next called. The Borough of Brooklyn differs in 
the class of service required from that of Manhattan, 
in which latter the private plants are mostly in office 
buildings, hotels and apartments. 

Mr. Wells classified the uses of coal in his bor- 
ough under four general groups: 

(1) For electric lighting. 

(2) For mechanical energy (shafting, 
which is typical of the Brooklyn load. 

(3) For manufacturing processes requiring high 
temperatures by live steam. 

(4) Heating during winter months. 

Private plants in this borough are used for three 
general classes of service: 

(1) Steam for heating, with electricity for light 
and power. These are easy to supply from the cen- 
tral station with scarcely any additional cost for equip- 
ment. 

(2) Heating, with electricity for light and 
mechanical power. These are also readily converted 
to central-station service but with varying cost for 
equipment—not radically high, however. . 

(3) Large quantity of steam for manufacturing 
processes with relatively small amount for electric 
light and power. Economy of converting to central- 
station service doubtful and at best expensive. 

There are approximately 570 private plants in 
operation in Brooklyn burning coal. They range from 
25 horsepower to 5000 horsepower and consume 150 
to 100,000 tons of coal per year each. 

Among those coming in class No. 1 of the latter 
group there are about 25, consuming approximately 
175,000 tons a year. Taking out two doubtful ones, 
there are 23 left, consuming 80,000 to 90,000 tons of 
coal a year which could be converted with little or 


etc. ) 


_no cost to central-station operation, saving thereby 


25,000 tons of coal a year. 

There are also about 25 plants that come under 
class No. 2, which use 60,000 tons a year, and if con- 
verted (at moderate cost) would require approxi- 
mately 25,000 tons less. 

The remaining private plants consume 750,000 tons 
a year and a saving might be made by central-station 
operation of approximately 100,000 tons a year. But 
the expense of conversion and the peculiarities of the 
service would be so great as to make such steps inad- 
visable. 


TESTIMONY OF PRIVATE-PLANT OPERATORS. 


The private-plant interests then had their “inning.” 
Walter J. Salmon, representing a leasing company 
with an important up-town property, said that this 
property contained a Turkish bath. His patriotism was 
as sound as that of any cne. Also his Turkish baths 
filled certain patriotic requirements, for they cleaned 
many soldiers each day. He figured that his lighting 
current cost 2 cents per kilowatt-hour. Current is 
also furnished to premises adjoining. It was felt that 
if they were compelled to change to central-station 
service for the latter and their steam plant utilized 
only for the baths and heating that it would be un- 
profitable. 

Mr. Strauss, a representative of one of the large 
department stores, said that they were always ready 
to be shown, but that the Edison company in furnish- 
ing estimates on cost of operation invariably based 
them upon too low a kilowatt-hour consumption. Tney 
also have elevator problems and low-pressure steam 
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problems to contend with, embodying present plant 
and amortization problems that never had been suc- 
cessfully met on estimates. He also had grave doubts 
as to the accuracy of the central-station company’s 
meters. So he was still unconvinced that any real 
saving could be made. 

Mr. Patterson, a consulting engineer, had made a 
comparative study of private plant and Edison service 
in a Fifth Avenue building. The figures he submit- 
ted to the Commission as an exhibit in the evidence. 
In general, he said these were very much in favor of 
the private plant although in the matter of actual coal 
consumption very slightly in favor. 

C. J. Campbell, attorney for the Hotel Owners’ 
Association of New York City, introduced as wit- 
nesses Thomas F. Ballad, chief engineer of the Hotel 
Belmont, Mr. Townsend, managing director of the 
Hotel Majestic, and Mr. Trowbridge of the St. George 
Hotel, Brooklyn. 

The point was brought out, however, that the hotel 
private plant is of a class peculiar to itself on account 
of the varied uses made of steam aside from the de- 
velopment of light and power. That, moreover, only 
Io per cent of the heating value of the steam is con- 
sumed in the engines with go per cent available for 
these other uses. 


CLASSIFICATION OF DEMAND PERCENT- 
AGES. 


By R. S. HALE. 


In regard to Chester I. Hall’s very interesting 
article on the classification of demand percentages and 
to the figures he gives as to the relative percentage of 
5, 15, 30 and 60-minute demands, in the ELEcTRICAL 
Review of February 23, it would appear as though 
these ratios were fairly uniform; and undoubtedly 
they are uniform for the ordinary factory, whether 
it be for light or for heavy manufacturing, for auto- 
mobile work or for wood working. The figures would, 
however, be very different in some of the other cases. 

For instance, in the case of a small suburban rail- 
way the 5-minute demand would be a very much 
higher percentage than the 30-minute, and the 6o- 
minute demand a much lower percentage. 

Vice versa, in the case of a refrigerating plant 
the 5 and 60-minute demands would be substantially 
the same, unless the 5-minute demand was caused by 
the starting load. 

It is not always appreciated that the result depends 
largely on the load-factor; but it can easily be seen 
that if the load-factor is 100 per cent, then the 5- 
minute and the 60-minute demands will be exactly 
the same as even a 5-hour demand, or the average 
load. 

As the load-factor decreases the short demands be- 
come a higher percentage of the long demands. 


CENTRAL STATIONS PURCHASE COAL 
MINES. 


The Union Electric Light & Power Company of 
St. Louis, Mo., has purchased 4200 acres of coal land 
near Duquoin, Ill., and has sunk a main shaft and air 
shaft and has reached coal in both at a depth of about 
225 feet. The mine is expected to have a possible 
daily output of 5500 tons. It will be operated by elec- 
tricity obtained from the Central Illinois Public Serv- 
ice Company. From 1200 to 1500 men will be em- 
ployed. The mine will be operated under the name of 
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the Union Colliery Company, but all of the stock is 
owned by the Union Electric Light & Power Com- 
pany, according to officials of the latter. The original 
capitalization was $100,000, but has since been in- 
creased to $250,000. It is expected that about $800,- 
000 will be spent on the enterprise. 

The Public Service Company of Northern Illinois 
last summer acquired coal mines in Williamson 
County, Illinois, and Sullivan County, Indiana, by 
which it is assured a continuous supply of steam 
coal and at lessened cost. Poor grade of coal, variable 
quality, uncertain deliveries due to labor troubles at 
the mine or trouble in transit, and high prices have 
resulted in many central-station companies during the 
last year or so purchasing mines or interests in them 
for their own use. 


UNIVERSITY OF ILLINOIS OFFERS WAR 
COURSES. 


A war course in radiotelegraphy is being offered 
by the electrical engineering department of the Uni- 
versity of Illinois to junior and senior students of this 
department as an elective. An oath of secrecy and 
appearance before a notary public by those entering 
the course, vowing that they will in no way divulge 
any facts learned in the course to any persons other 
than Government officials, is required. Apparatus for 
receiving messages (the receiving sets alone being fur- 
nished), with confidential information and instruc- 
tions for their use has been loaned the University by 
the United States Signal Corps. Prof. Ellery B. Paine, 
head of the department of electrical engineering, is 
the instructor in the course. : 

The department of geology is also offering an inter- 
esting course, dealing with the iron and coal factors 
in the warring nations of Europe, lines of communica- 
tion and other topics concerning the geography and 
geology of the war theater. The University has 
pledged itself to instruct 5000 soldiers, either engi- 
neers or regular soldiers, for skilled war service in 
the departments of mechanical and electrical engineer- 
ing, including laboratory and shop practice. Announce- 
ment has also been made that the ground school of 
the work in military aeronautics will be doubled in 
size, providing accommodations for 1200 students. 


COLLEGE-TRAINED ENGINEERS WANTED 
AS ARMY OFFICERS. 


The Engineering Bureau of the office of the Chief 
of Ordnance of the War Department desires to obtain 
a number of technical graduates who, if accepted, are 
to be given commissions in the United States Army. 
Highly skilled chemical and mechanical engineers 
capable of engaging in research work, in the prepara- 
tion of chemical compounds, and in the designing of 
intricate mechanical devices, are needed. These men 
must be at least 25 years of age, must be graduates of 
universities or technical schools, must have an earn- 
ing capacity of at least $1700 a year, must be physically 
sound, and must be in some other classification than 
I-A under the Selective Service Law. Notification 
has been received in Chicago that a board of army 
officers will probably soon visit this city for the pur- 
pose of getting in touch with prospective candidates 
for these commissions. The work to be done promises 
to be very interesting to the kind of men qualified to 
undertake it. For preliminary interview, apply to the 
Military Training Camps Association, 624 Consumers 
Building, Chicago. 
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Electricity in the Manufacture of Corks—Effective Vacuum- 
Cleaner Window — Appliances Conserve Fuel and Labor 


RESTORING OLD CARS TO THE PRODUC- 
TIVE CLASS. 


An old electric vehicle that is stored away in an 
obscure corner of the garage may represent certain 
value to the owner, but it naturally does not exist at 
all as far as the central station is concerned. Says a 
central-station sales manager: “We have recently un- 
dertaken the task of getting all old, unused cars in our 
territory back at work on the lines and have been suc- 
cessful to a considerable degree. We volunteer to sell 
these cars for the owners, refitting them and in every 
way making them attractive propositions for pros- 
pective buyers. We have actually sold six cars in this 
fashion, each of which is now consuming not less than 
$60 worth of current on the company’s lines. We also 
find a growing demand for such service in Colorado 
Springs, and suggest that other central stations try out 
our plan.” 


BONE-GRINDING MOTORS FOR GROCER 
AND BUTCHER. 


Salesmen of small motor-driven grinding machines 
have many arguments at their command with which to 
interest grocery stores and meat markets in these most 
valuable appliances ; but there is one argument that we 
are finding of great help which is perhaps overlooked 
in many instances—the use of a motor-driven grinder 
- for grinding bones to be used as chicken feed. In the 
suburban districts, where many families keep chickens, 
almost any store can make the revenue from ground 
bone pay for the machine in a surprisingly short time. 
In Denver the grocerymen are getting 5 cents a pound 
and up for all the ground bone their meat markets can 
produce. Their meat and coffee grinders with the 
bone-grinding attachments are not only revenue pro- 
ducers, but are a boon to their poultry-raising cus- 
tomers. 


AN EMERGENCY HELP FOR WAR TIMES. 


A central-station sales manager reports the follow- 
ing: 
“I find that it is well worth while to keep posted 
on any of our customers and prospects who are 
harassed by rush work. 

“Recently I have been talking to a cabinet worker 
and found that he was over-worked and worried by a 
piece of fine cabinet making that had to be completed 
within å given time. One of the problems was his 
inability to rush the drying of successive coats of 
paint. I suggested the use of electric fans, and we 
found that it was possible to cut the paint-drying time 
in half. It saved him two days out of the week, and 
several fans are now running day and night in his 
shop as a result. 

“Tt is not hard to learn of such cases as salesmen 
go about, and occasionally it pays well.” 


ELECTRICITY IN THE MANUFACTURE OF 
CORKS. 


Descriptions of Processes Involved and Characteristics of ` 
Motors for Driving Machines. 


Z WILLIAM H. Easton. 


One of the older industries that is being modern- 
ized by the use of automatic machinery and electric 
drive is the manufacture of bottle corks. The fol- 
lowing description of the motor-equipment of an up-- 
to-date cork factory may prove of assistance in plan- 
ning the drive for other plants. 

The raw cork is received from Portugal in the 
form of flat blocks which vary from 14 to 21⁄4 inches 
in thickness. The first step is to cut these blocks into 


Punching Cork Cylinders From Strips. Five Automatic Duplex 
Cork Machines Each Driven by Alternating-Current Motors. 


strips from which the corks are to be punched. This 
is done by means of circular saws driven automatically 
by one-horsepower single-phase motors of 1725 revo- 
lutions per minute belted to the saws. The width of 
the strip into which the block is cut determines the 
length of the finished cork and each saw has an ad- 
justable guide, so that strips of any desired width can 
be produced. 

The next step is to punch the corks from the strips. 
In the older type of machines this is done by means of 
a rapidly revolving cylindrical knife, which is feath- 
ered to its shaft and can be moved sidewise by means 
of a lever operated by a pedal. The operator holds the 
cork strip against a rest and by pressing the pedal with 
his foot punches out a cork. He then moves the strip 
forward and punches out the next one. These ma- 
chines are generally arranged in a long line and are 
group driven. 

An improved form of cork-punching machine, 
which requires no special skill, is shown in one of the 
accompanying illustrations. This machine is similar 
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Cork-tapering Machines, Driven in a Group by Alternating- 
Current Induction Motor. 


in principle to the older type, but the operator merely 
feeds the strips into it, and the machine itself per- 
forms all the other operations. Each machine has two 
punches, each with its own motor, and handles two 
strips at the same time. The motors shown are three- 
quarters horsepower of Westinghouse make. 

The corks produced by these punches are cylin- 
ders, and, while a large number are used in this form, 
tapering is ordinarily necessary. The tapering is done 
in a machine, with a disk-shaped knife which revolves 
in a horizontal plane. The cork cylinders are fed 
into a hopper at the top and work down in single file 
through a pipe which leads them to a mechanism that 
seizes one cork at a time and places it between two re- 
volving spindles that hold it against the knife. A thin 
shaving is cut off, which is carried away by an ex- 
haust system, and the finished cork is dropped into a 
basket. The mechanism that handles the cork can be 
adjusted through an angle, so that any desired degree 
of taper can be obtained. 


——-< 


Close-up View of Automatic Cork Machines Driven by 
individual Motors. 
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Close-up View of Tapering Machines Driven by Individual 
Motors. 


The group shown in one of the illustrations con- 
sists of 10 tapering machines and a knife grinder and 
is driven, together with a blower, by means of a West- 
inghouse squirrel-sage induction motor. A _ 5-horse- 
power motor is sufficient for this group of machines. 

The corks now have to be sorted into various 
grades. The first grade consists of corks that are 
almost free from imperfections, while the last grade 
is very coarse and full of small holes and woody ducts. 
This work is done by hand, no machine having as yet 
been invented to perform it. 


New Jersey Assembly Creates Two New Utility 
Board Commissioners.—By a vote of 41 to 15, the 
House of Assembly, Trenton, N. J., passed the bill 
introduced by Senator Pilgrim (Senate 44) providing 
for two additional members of the Board of Public 
Utility Commissioners. The bill was objected to by 
the minority as tending to create unnecessary posi- ` 
tions. 


aa 


Cutting Cork Into Strips. Four Circular Saws Each Driven by 
a One-Horsepower Single-Phase~Motor. 
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AN EFFECTIVE VACUUM CLEANER 
WINDOW DISPLAY. 


The window display of electrical appliances is an 
effective way of appealing to many home people at 
times when they have a little leisure for observation 
and thought. This method is alike adaptable to stores 
in large cities, small cities and towns, where tastefully 
trimmed windows receive good attention during eve- 
nings after the busy hours of the day are over, and on 
Saturday afternoons when there is a brief time for 
sight-seeing, investigating and trading. As men, 
women and children are impressed by pictures, so are 
they interested and informed by displays of utilities 
they would like to have, and by demonstrations. In 
all this, the power of suggestion is active and potent. 
If, by the aid of these window attractions, the ob- 
server is induced to go inside his further interest 
should be held by interior displays. But such attrac- 
tions are merely the means of affording the salesman 
his opportunity. 

As in the past, we present in this issue of ELEC- 
TRICAL Review the illustrations of a number of 
window displays, which show a wide variation in the 
arrangement of appliances to produce a good effect. 
In fact, this feature offers almost unlimited scope for 
the genius of artistic and fetching design, to suit the 
requirements of the season and the appliances on 
which a drive is being made. 

One of the illustrations shows one of the window 
displays in the Electric Shop of Commonwealth Edi- 
son Company, Chicago. This display is made up of 
two Federal vacuum cleaners and a variety of lamps 


Window Display with Vacuum Cieaner as Malin Feature. 


and other articles which may be redeemed with Fed- 
eral dividend coupons. 

As will be seen from the illustration, the window 
is of an odd shape and does not lend itself readily to 
the usual form of dress. The striking feature of the 
present display is the frame, with black background, 
in which is set a vacuum cleaner. Illumination is 
from concealed sources above and the effect is a very 
pleasing one. 
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ELECTRIFICATION OF THE HOME AS A 
PATRIOTIC MEASURE. 


Conservation of Fuel, Labor, Food and Transportation 
Accomplished by Use of Appliances. 


The huge waste in the transportation of coal as 
compared with the transportation of electrical energy ; 
the waste in the use of coal and the waste of labor 
for operations that could best be done electrically were 
points brought to the attention of Minnesota central- 
station operators by George A. Hughes, president of 
the Edison Electric Appliance Company, of Chicago, 
on March 12. 

After referring to the many domestic electrical 
appliances available to lighten the labor of. the home, 
Mr. Hughes said: “Home efficiency of this kind is all 
the more necessary in these war times. That woman 
is playing a vast part in our present national efficiency 
is conceded by all. The earning power of her family 
may have gone into the army, and she may have been 
forced into industry. There are scores of demands on 
her services for Red Cross and other relief work. The 
care of the children is an extra burden at this time 
when war has caused juvenile delinquency to increase. 
Home hygiene is no longer a mere phrase to her. We 
must keep our homes in good health if we are to sur- 
vive. She must know how to save and yet how to 
keep her family nourished. She must know how to 
buy. She must know how to go to the polls and vote. 

“In other words, the woman of today who would 
keep abreast of the times must be a highly efficient, 
highly trained brain and character. 

“I attribute much of this superiority of the mod- 
ern woman to those helps in the home that have re- 
leased her from hours of drudging hard labor. But 
even at that, the women are still far behind the men 
in the proper use of mechanical appliances as aids in 
their work. The home is coming into its own as an 
example of efficiency and conservation, but there are 
still vast numbers of our homes yet to be influenced. 
The Society for Electrical Development says that far 
less than 10 per cent of the homes of the country are 
wired for complete electric service. 

“In your campaign for the use of more electricity 
in the home, bear in mind, therefore, that electricity 
saves fuel, it saves transportation, it saves food, it 
saves the labor of carrying coal to a coal stove and 
cleaning up afterwards. It saves much of the house- 
cleaning that coal smoke makes necessary. It does 
away with coal fumes. It banishes the discomfort of 
working in a hot room and over a hot stove. It has 
heat, light or power ready for instant use in any room 
of the house. It supplies power which relieves the 
housewife of much hard labor and opens to her new 
opportunities for having her home more sanitary, com- 
fortable and efficient. 

“In short, in these years of stress and driving indus- 
try, with everyone called on to do his utmost as well 
as to stop the leakage of waste, one of the best syn- 
onyms for conservation in the home is electricity.” 


Washington Water Power Company Valuation. 
—At the hearing to ascertain the valuation of the 
Washington Water Power Company, of Spokane, 
Wash., before the joint hearing held by the Washing- 
ton and Idaho Public Service Commissions, engineers 
testified that the reproduction of the $18,000,000 light 
and power system of the Washington Water Power 
Company would cost about 50 per cent more now than 
when it was constructed. 
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Waterproofing Cement Pole Setting — Rural Line Con- 


struction — Compressed Air 


WATERPROOFING CEMENT POLE SET- 
TINGS. 


Use of Tar Seal Around Cement Set Poles Tends to 
Reduce Decay. 


By M. Rocers. 


The cement foundation has often been used either 
alone or with re-enforcing to increase the strength of 
poles decayed at their base, to make firmer poles set in 
unsuitable soil, and to increase the life of poles. 

Moisture and fungi are the two prolific causes of 
decay and shortened pole life, although in cities 
mechanical injuries add their quota to the curtailment 
of useful life. Cementing the bases of poles has often 
been done to reduce the moisture in proximity to and 
in actual contact with the base of the pole. Cementing 
is not a panacea, however. In some cases decay has 
been allayed; in other instances the cement appears to 
have had no effect at all, whilst in others it appears 
as if decay had been accelerated. The probable rea- 
son is not that cement is impervious to moisture, be. 
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Tar Seal for Poles Set In Cement by Which Molsture is Ex- 
cluded from Seeping In Between Pole and Cement. 


cause, relatively speaking, it is. But while moisture 
cannot readily enter the cement from the water-soaked 
earth, and thus seep through to the pole in sufficient 
quantity to do much damage, there is usually nothing 


for Central-Station Work 


to prevent rain and drainage down the pole from 
seeping in between pole surface and cement bond. The 
bond between the two normally can never be made 
water-tight. 

When a pole cracks, and any pole will crack in 
course of time under the influence of temperature 
changes of the atmosphere, drying out of the wood 
and other reasons, moisture or water is apt to trickle 
down the pole in these cracks and find its way readily 
into the voids between wood and cement. Here it is 
harbored, since the cement is sufficiently impervious 
to water to prevent its escape, and rot starts. This is 
very probably the explanation why some poles set in 
cement in soils that act as filters to permit ready escape 
of surface water rot faster than those set directly in 
bad soils. | 

Where cement foundations are used, as is often 
necessary where the soil is sandy, where the loading 
is severe or pulls are diagonally across from normal 
pull of the line, the entrainment of moisture in ways 
already described may be very largely prevented in a 
simple manner. This can be done by pouring hot tar 
around the surface of the pole at the top of cement 
foundation at contact of the two. When the cement 
is poured and before it has set, a ring or groove about 
1 inch in depth should be tooled around the pole. This 
grove should then be filled with hot tar, as shown in 
the sketch. On cooling, this tar sets and makes an 
air-tight and moisture-proof seal thiough which mois- 
ture cannot enter. In course of time the pole, as all 
poles do, will crack. To prevent moisture seeping in 
an inspection should be made periodically; it may be 
included in patrol work, and the tar seal re-poured so 
as to fill up all voids and keep closed the bond between 
pole and cement foundation. Doing so will add very 
much to the life of poles set in cement. 


INTERESTING MOUNTING OF APPARATUS 
FOR RURAL LINES. 


a ese on 


Channel Iron Construction of Pole Top Units, Isolation 
of Low from High Voltage and Method for Remov- 
ing Transformer and Oil Switch Cases. 


It is well recognized that if farms are to be elec- 
trified, if farmers’ and rural lines are to be widely 
scattered throughout the agricultural districts where 
loads are at first comparatively light, line construction 
costs must be kept down if such development is not to 
progress under severe handicap. Low cost and rugged 
reliable construction do not usually go together, 
although judicious design brings them nearer than is 
often thought to be the case. However, reliability and 
simplicity do go together, as do also simplicity and low 
cost. 

While initial cost should be kept down, so also 
should cost of maintenance and labor. The work of 
linemen should be simplified as much as possible and 
likewise made as safe as feasible, at the same time 
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choice and arrangement of apparatus being such that 
trouble may be located and remedied rapidly and 
cheaply, preferably without interfering with continuity 
of power supply. 

The outdoor substation is one method that has 


DRH 
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Arrangement of Pole Type Apparatus for Small Loads. Note 
Ability to Lower Case of Transformer or Oil Circuit 
Breaker by Use of Pulley and Cable. Note Also Sim- 
plicity of Pole Top Unit and Method of Mounting. 


come into vogue for cutting initial costs. However, 
there are many instances where the load picked up 
does not justify an outdoor substation. It may be that 
a pole type transformer is needed, perhaps a fuse or 
circuit breaker for a branch circuit, or a remote con- 
trolled oil circuit breaker far-removed from the actual 
load. The sketch shows an arrangement of pole type 
apparatus that possesses several interesting features, 
one of which is that it is representative of European 
methods rather than American. The installation con- 


‘sists of transformer, line switch, fuse and choke coil. 


Angle iron replaces wooden cross arms. The trans- 
former case is in two parts, much like the ordinary 
oil switch. The transformer coils are hung from the 
upper section of this case, as is also the lower half of 
the case, as can be seen. The bottom portion of the 
case is also bolted at its base to the pole, but this is to 
steady the unit rather than to carry weight. The 
upper portion of the case, which carries almost the 
entire weight of the transformer, has two pulleys 
mounted upon it. Two cables or ropes pass through 
these pulleys, passing to the lower section of the case. 
(See A.) To open the transformer case—or oil switch 
when one is used—to examine condition of oil, coils 
or contacts, all that need be done is to loosen the nuts, 
pull out the lugs, and slowly let the case down by 
feeding out the cable. The case may be let down only 
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sufficiently to allow repairs or inspection to be made. 

With this arrangement the work of renewing oil, 
cleaning contacts and examining transformer coils can 
be reduced to a minimum of time and effort. There 
is little danger attached to the job as all low voltage 
conductors are well below those at high voltage and 
no chance of breaking insulators or bushings. Work 
can be carried on quickly, cheaply and safely. The 
method of mounting the apparatus at top of pole as 
a unit which is simply bolted to the wooden pole, has 
also interesting features. The installation is thought 
to possess a number of suggestions for installations 
for 33,000-volt service and below. 


ECONOMY OF COMPRESSED AIR FOR CEN- 
TRAL-STATION CONSTRUCTION. 


Pneumatic Tools May Often Prove Useful for Station and 
Outside Construction, Saving Time and Money. 


For many applications pneumatic tools will now be 
found most economical in various forms of construc- 
tion, for replacing manual labor and where costs and 
time have to be reduced. This applies equally to work 
indoors as well as outdoors. 

Indoors, there are often concrete walls and floors, 
iron slabs, steel girders and re-enforcing to be cut 
through in running conduit, and so on, where consid- 
erable heavy labor is often required. The pneumatic 
drill and hammer for work of this kind will save time, 
and also money, So, too, outdoors, for cutting out sec- 
tions of asphalt, opening up concrete sections of the 
road and cement slabs on the sidewalks, the compressed 
air drill may be used to advantage. It is particularly 
beneficial in cases where an important section of road 
has to be opened up during the night and be relaid 
before traffic begins next day. 

Street railway companies and municipal contrac- 
tors have employed pneumatic tools for various pur- 
poses quite largely. On the other hand, central sta- 
tion companies have not adopted it as largely as they 
might for their station construction and outside work. 
However, recently one central station company in 
Iowa used an air drill when laying conduit with very 
pleasing results. Instead of having to remove whole 
slabs of cement sidewalk, as had been necessary in the 
past, the air drill was used to cut a strip about a foot 
in width, thereby saving much time and reducing the 
expense. When using hand cutting the cost had been 
40 cents per foot, but by usine two drills and an elec- 
trical portable air compressor the cost was reduced to 
18 cents per foot, the job also being prosecuted much 
more rapidly. 


FRICTION TAPE AS A SOURCE OF 
CORROSION. 


Friction tape should never be wrapped directly 
upon bare copper, without an underlying layer of rub- 
ber or some other form of protecting fabric. Friction 
tape has a greater tendency to dry out when wrapped 
on itself and a fairly air-tight and solid joint is dif- 
ficult to make. Such a joint instead tends to work 
loose and has low insulating properties. However, 
more important still, most friction tapes contain chem- 
icals such as sulphur which when in direct contact 
with copper will attack it chemically, causing cor- 
rosion. This weakens the insulating covering and will 
reduce the copper cross section, and thereby reduce 
the conductivity and mechanical strength of the con- 
ductor. 
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Section 30 of Part III, National Electrical Safety Code and 


Discussion Thereof— Wiring Kinks — Among Contractors 


PART III OF THE NATIONAL ELECTRICAL 
SAFETY CODE. 


Rules for the Installation and Maintenance of Electrical 
Utilization Equipment. 

[As announced tn the issue of last week, the ELECTRICAL 
Review has found electrical contractors to be extremely un- 
familiar with the National Electrical Safety Code, drafted by 
the Bureau of Standards, Washington, D.C. This new Code 
aims to minimize the life hazards connected with the use of 
electrictty. Part III of the Code ts of special interest to con- 
tractors, who will be called on more and more to conform 
their installation work to its requirements. To acquaint them 
with this portion of the Code, the first section of Part Ill is 
reproduced below, followed by a discussion of tts rules. The 
remaining sections of Part III will appear in the following 
issues. ] 


SECTION 30.—PROTECTIVE ARRANGEMENTS. 


300. Scope of the Rules. 


(a) The following rules apply to electrical utiliza- 
tion equipment between 25 volts and 750 volts, where 
accessible to other than qualified electrical operators, 
as in mills, factories, mercantile establishments, ho- 
tels, theaters and other public buildings, cars and other 
vehicles, dwellings and similar places. Signal equip- 
ment connected to signal lines (see clefiniticn* 4) is 
exempted, except from rules under Section 30. 

(b) Equipment and conductors exceeding 750 
volts, in addition to complying with the rules for sta- 
tions and such of the following rules as apply, shall, 
where accessible to other than qualified electrical op- 
erators, have all ungrounded current-carrying parts 
either incased in permanently grounded metal cases 
or conduits, or otherwise suitably guarded to prevent 
access or too close approach to such current-carrying 
parts by any but specially authorized persons. 

(c) Electrical utilization equipment, however, as 
well as generating equipment, if inclosed in a separate 
rcom which is inaccessible to unauthorized persons, 
and when in service 1s under the control of a qualified 
electrical operator whose attention is not distracted 
by other processes, shall be installed in conformity 
with the rules applying to electric supply stations 
(Part I) and does not come under these rules. 


301. Application of the Rules. 

(a) The rules are intended to apply to all such in- 
stallations except as modified or waived by the proper 
administrative authority or its authorized agents. They 
are intended to be so modified or waived in particular 
cases wherever any rules are shown to involve expense 
not justified by the protection secured or for any other 
reason to be impracticable; or wherever it is shown 
that equivalent or safer construction can be more 
readily provided in other ways. 

Other methods of construction and installation 
than those specified in the rules may be made as ex- 
periments to obtain information, if done where su- 


- *Sfenol lines mean lines for public or private signal or com- 
munication service and devoted exclusively to the transmission 
of signals or intelligence, ...and the transmitted power of 
which does not exceed 150 watts. ... 


pervision can be given by the proper administrative 
authority. 

(b) The intent of the rules will be realized (1) by 
applying the rules in full to all new installations, re- 
constructions and extensions, except where any rule is 
shown to be impracticable for special reasons, or 
where the advantage of uniformity with existing con- 
struction is greater than the advantage of construction 
in compliance with the rules; (2) by placing guards 
on existing installations or otherwise bringing them 
into compliance with the rules, except where the ex- 
pense involved is not justifiable. 

The time allowed for bringing existing installa- 
tions into compliance with the rules will be determined 
by the proper administrative authority. 

(c) It will sometimes be necessary to modify or 
waive certain of the rules in cases of temporary in- 
stallations or installations which are shortly to be dis- 
carded or reconstructed. 

(d) In cases of emergency, or pending decision of 
the administrator, the person responsible for the in- 
stallation may decide as to modifications or waiver of 
any rule, subject to review by proper authority. 


302. General Requirements. 


(a) All electrical utilization equipment shall be of 
such construction and so installed and maintained as 
to reduce the life hazard as far as practicable. 

(b) Compliance with the requirements of the Na- 
tional Electrical (Fire) Code for the installation of 
wirings and fittings is recommended. 

(c) Where materials or devices are available 
which have been subjected to examination by some 
properly qualified body and found to comply with the 
general requirements of the National Electrical Safety 
Code, the National Electrical Code and other non- 
conflicting accepted standards which apply for any 
given purpose, such materials or devices should be 
used in preference to others which have not been so 
examined regarding their suitability for the given pur- 


pose. 


In order to avoid the necessity for repetition of such ex- 
aminations by different examiners, frequently with inadequate 
facilities for such work, and to avoid the confusion which would 
result from conflicting reports as to the suitability of devices 
eNamined for a given purpose, it is necessary that such ex- 
aminations chould be made under standard conditions, and the 
record made generally available through promulgation by or- 
ganizations properly equipped and qualified for experimental 
tescing, inspections of the run of goods at factories and service 
value determinations through field inspections. and whose find- 
ings are subject to appeal to the Bureau of Standards. 


303. Inspections and Repairs. 

(a) Electrical utilization equipment shall comply 
with these safety rules when placed in service, and 
shall thereafter be periodically inspected, and, when 
necessary, cleaned. Defective equipment shall be put 
in good order or permanently disconnected. Defective 
wiring, where hazardous, shall be repaired or re- 
moved. 

(b) Repairs, extensions and changes should be 
made to existing utilization equipment and conductors 
only by properly qualified persons. 
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304. Grounding. 


(a) Grounding Method—All lightning-arrester 
grounding and all grounding of circuits, equipment or 
Wire runways, which is intended to be a permanent 
and effective measure, shall be made in accordance 
with the methods specified in Section 9.* 

(b) Circuits Required to Be Grounded.—All cir- 
cuits installed in rooms to which other than properly 
qualified electrical workmen have access, or in rooms 
where non-electrical processes are liable to distract the 
attention of the electrical operator from the purely 
electrical operations, shall be permanently grounded 
in accordance with the rules of Section 9, Methods for 
Protective Grounding, except that the following cir- 
cuits are not required to be grourtded: 

(1) Circuits on two-wire direct-current systems. 

(2) Circuits entirely unexposed to leakage or in- 
duction from higher voltage circuits, either through 
overhead construction or through transformers or 
other devices. 

It is recommended, however, that all three-wire 
(not delta three-phase) circuits, even if unexposed, 
have their neutrals grounded; and that multiphase 
circuits, even if unexposed, where partly used for 
lighting, be so arranged and grounded that the light- 
ing circuits have the lowest practicable voltage to 
ground. 


(3) Circuits over 150 volts to ground. (See Rule 

(4) Electric furnace and welding circuits. (See 
Rule 352.) 

(c) Grounding Non-Current-Carrying Metal 


Parts —Under the hazardous conditions named below, 
fixed electrical utilization equipment shall, when prac- 
ticable, have the exposed non-current-carrying metal 
parts, such as frames of motors, cranes, cars and 
switchboards, cases of transformers and oil switches, 
and casings of wiring and conductors permanently 
grounded. (See Section Q, and for grounding of 
portable devices see Section 37.) 

The following conditions shall be considered haz- 
ardous: 

(1) All operation at voltages over 150 to ground, 
wherever equipment is located. 

(2) All locations where explosives, inflammable 
gas or inflammable flyings normally exist in dangerous 
quantities. 

(3) All cases where exposed grounded surfaces, 
such as metal frames of other machines, plumbing fix- 
tures, conducting floors or walls, exist within the reach 
of persons when touching the metal parts under con- 
sideration. Usually grounded surfaces within 5 feet 
horizontally of the parts considered and within 8 feet 
vertically of the floor are considered “within reach.” 

(d) Exceptions Except in cases (2) and (3) 
under the preceding paragraph, no ground connection 
need be made to exposed metal frames of switch- 
boards, motors or lighting fixtures connected to direct- 
current trolley or third-rail circuits, provided that such 
frames are effectively insulated from ground, and pro- 
vided that the metal frames in question are so located 
with reference to insulating floors or platforms that 
persons cannot readily touch the metal frames in 
question without standing on such floors or plat- 
forms. 

(e) Parts of machines, such as name plates, screws 
in wood, and similar small parts which are not liable 
to become alive, except under very unusual circum- 


+Section 9 is in the introductory portion of the Code. It 
consists of Rules 90 to 97, inclusive, covering methods of pro- 
tective grounding of circuits, equipment and lightning arresters 
for stations, lines and utilization equipment. 
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stances, are not considered as coming under the rule 
and may be left ungrounded. 


305. Working Space About Electrical Equipment. 


(a) Suitable working space should be provided 
and maintained about all electrical utilization equip- 
ment. 

(b) The working spaces should, where practicable, 
have minimum horizontal dimensions, where adjacent 
to exposed live parts within 8 feet of floor, as follows: 

(1) Parts above 150 volts to ground, if on one 
side, 2.5 feet; if on two sides, 4 feet. 

(2) Parts below 150 volts to ground, if on one 
side, 1.5 feet; 1f on two sides, 2.5 feet. 

(c) Where adjacent to such exposed live parts, 
working spaces should be so arranged that they will 
not be used as passageways. 

(d) The elevation of the equipment at least 8 feet 
above ordinarily accessible working platforms affords 
protection at least equivalent to that provided by the 
horizontal clearances of (b), and may be used in lieu 
thereof, if desired. 


306. Guarding or Isolating Live Parts. 


(a) All ungrounded current-carrying parts of 
electrical utilization equipment, such as busbars, con- 
ductors and terminals, operating at over 150 volts to 
ground and not isolated by elevation at least 8 feet 
above floor line, should, where practicable (for excep- 
tion see paragraph b), ‘be provided with suitable per- 
manent inclosures or other guards arranged so as to 
prevent persons or conducting objects from inad- 
vertently coming (or being brought) in contact with 
the parts in question, and at the same time so as to 
permit ready access to authorized persons for making 
adjustments or repairs. 

Inclosures may consist of suitable casings or suitable insu- 
lating coverings. The continuous insulating covering of con- 
ductors should be depenced upon only when the circuit is 
grounded or entirely unexposed to leakage or induction from 
higher voltage circuits, anid where it is impracticable to install 
mere suitable guards. [t should be depended upon then only 
when the covering is not exposed to liability of mechanical in- 
jury (see Rule 313 b), and is very substantial, thoroughly dry, 
and contains no noninsulating flame-prooting compound or oil- 
soaked rubber. It is recommended that in addition to the pro- 
tection afforded by such coverings the insulating mats or plat- 
forms called for in paragraph (b) be used. 

Where covers, casings, or barriers must at any time be re- 
moved from the otherwise exposed current-carrying parts 
which they guard, while these parts are alive, the covers, cas- 
ings, or barriers should be of insulating material. or so ar- 
ranged that they can not readily be brought in contact with 
the live parts. 

Mats may be of wood, held together by wood pins, or of 
cork matting, linoleum, or rubber. The material and construc- 
tion should be suitable for the voltage concerned and for the 
prevailing conditions. If subject to moisture or to accumula- 
tions of conducting dust, flyings, or chips, mats should present 
surfaces minimizing the hazards from these sources. 

(b) Where current-carrying parts at over 150 
volts to ground must necessarily be exposed (un- 
guarded) within 8 feet from the floor line, all sur- 
rounding conducting floors and other non-current- 
carrying surfaces within reach shall be covered with 
suitable insulating platforms, mats or other insulating 
devices. (See Rule 305 for working space.) 


The guarding of current-carrying parts will obviate the 
necessity for such insulating devices, and where the use of the 
latter is impracticable, frem the nature of the location or 
processes carricd on, guards should always be used. 


(c) Except on fenced rights-of-way or other lo- 
cations to which only qualified persons are admitted, 
trolley or crane collector wires and third rails, whether 
indoors or out, shall be so isolated by elevation (see 
Rule 116 and Section 24) or be provided with suitable 
guards so arranged that persons cannot inadvertently 
touch the current-carrying parts while in contact with 
the ground or with conducting material connected to 
the ground, and shall be provided with warning signs 
effective whenever the conductors are alive. 
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Damp wood, concrete floors. and metal parts of crane cabs 
are considered as grounded. , 

Trolley-contact conductors indoors shall be so supported 
that in case of a single break contact with the tloor can not 
be made. 

(d) Bare parts at different potentials shall be ef- 
fectively separated. Such parts in circuits of large 
capacity or operating at over 300 volts shall, where 
practicable, unless provided with the inclosure or other 
guard specified in (a) above, be provided with suitable 
barriers, 1f otherwise they would be liable to be short- 
circuited by tools or other conducting objects. 


307. Hazardous Locations. 


(a) In locations where explosives, inflammable gas 
or inflammable flyings normally exist in dangerous 
quantities all parts at which sparking or arcing is 
liable to occur shall be so inclosed as to reduce the 
hazard as far as practicable. | 

(b) This protection should be obtained by one of 
the following methods: 

(1) By placing in separate compartments or rooms, 
free from explosives, inflammable gas and inflamma- 
ble vapors. ' 

(2) By using casings of the inclosed type (ven- 
tilated, if necessary) when dust or flyings are present. 

(3) By using explosionproof casings when inflam- 
mable gases exist in dangerous quantities. 

(c) All casings .shall be non-absorptive and non- 
combustible, and when of metal shall be permanently 
grounded, if within reach of grounded surfaces, or if 
inflammable gas is present. 


308. Storage Batteries, Transformers and Lightning 
Arresters. 


(a) The installation of non-portable storage bat- 
teries above 50 kilowatt-hour capacity, at the 8-hour 
rate of discharge, shall be in accordance with the re- 
quirements given in Section 13 of the rules for sta- 
tions. Where small storage batteries (not included 
under Section 13) are plaged in rooms used also for 
other purposes, adequate guards or inclosures shall be 
provided, when necessary, to prevent the approach of 
unauthorized persons, and special means of ventila- 
tion when necessary to prevent the accumulation of 
inflammable gas. For all batteries whose operating 
voltage exceeds 150, construction shall comply with 
Rules 133 and 306 b. 

(b) The installation of transformers having either 
winding over 300 volts to ground shall comply with 
the rules of Section 14 of the rules for stations, and 
if the operating voltage of any winding exceeds 750 
the transformers shall be made inaccessible to un- 
authorized persons. (See also Rule 304 c and discus- 
sion on Section 14.) 

(c) The installation of lightning arresters shall 
comply with the rules of Section 18 of the rules for 
stations and, if the operating voltage of the circuit ex- 
ceeds 750 volts, the arresters shall be made inaccessible 
to unauthorized persons. 


309. Identification. 

(a) All electrical utilization equipment shall be 
suitably identified, when necessary for safety. 

(b) The identification may be by position, color, 
number, name plate, label, design or other means. 

(c) The voltage and intended use shall be shown 
where important. 


DISCUSSION OF SECTION 30. 


300. Scope of the Rules. 

In workshops, mercantile establishments and similar 
places more reliance must be placed on physical guards about 
the current-carrying parts of electrical utilization equipment 
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and less reliance on the precautions of workmen than in 
supply stations where station equipment only is concerned. 
As a general principle all such current-carrying parts should 
be guarded except those requiring frequent inspection and 
repair by authorized employees, but these parts should be 
made inaccessible to other persons. Parts at very low volt- 
ages may be considered as exceptions to this general require- 
ment for guarding live parts, since the degree of danger is 
so much less than with higher voltages. Depending upon the 
character of equipment and degree of hazard involved, the 
rules for guarding parts at lower voltage are waived, within 
stated limits. 

However, utilization equipment made inaccessible to all 
but authorized attendants frequently approximates the con- 
ditions in supply stations which are dealt with in Part I, and 
under such conditions the less rigid requirements of those 
rules apply. On the other hand, any such less guarded equip- 
ment should be carefully separated from any non-electrica! 
processes which might seriously distract the attention of the 
operator, even where properly qualifed for ‘electrical work, 
from the necessary care in handling unguarded current-carry- 
ing parts. ; 


301. Application of the Rules. 


It will, in general, be found less frequently advisable to 
modify or waive the utilization rules than. perhaps may be 
permissible with station or line rules, since the moditication 
or waiver of a station or line rule can be accompanied by an 
appropriate change in operating precautions in which the 
workmen can be duly instructed. Electrical operating pre- 
cautions for workmen whom it is not feasible to thoroughly 
instruct in electrical operation, and whose attention must be 
principally given to other processes, cannot, however, be con- 
sidered equivalent to the provision of physical safeguards 
such as are called for in the utilization rules. 

Experimental installations and methods of construction 
and operation should, in general, be allowed by administrative 
authorities whenever they are satisfied that the experiments 
entail no excessive hazards and might lead to improvements 
in the art. The administrative authorities under such circum- 
stances should sufficiently supervise and subsequently inspect 
the installations so that the advantages or disadvantages of 
the experimental installations may be determined in compari- 
son with the methods specified in the rules. 


302. General Requirements. 


Electrical equipment is available from reliable manufac- 
turers to meet the requirements of these rules. Proper care, 
however, must be exercised to select equipment which is sat- 
isfactorv both for the work to be done and for the location 
where it will be used. Before proceeding with an installation 
careful study should be made of the atmospheric conditions 
and character of load. 

After equipment is once installed no change in operating 
conditions should be made until it is known that the equip- 
ment is capable of safely meeting the new conditions. In 
selecting material or devices to properly meet conditions in 
compliance with the rules, reference to reports on these ma- 
terials or devices, by Underwriters’ Laboratories or other 
properly qualified body, will remove the necessity for fre- 
quent repetition of tests on the same materials or devices in 
different cases, and such uniform examinations and reports 
are of great assistance to manufacturers and users alike in 
assuring that the products concerned meet a reasonable stand- 
ard of safety to life and property. 


303. Inspection and Repairs. 


The inspection of electrical utilization equipment and 
wiring before placing it in service is even more important 
than with station equipment, since the operator of station 
equipment may, by reason of his electrical training, be relied 
upon to some extent to detect and repair or remove defects 
which may endanger property or life, whereas utilization 
equipment will not be under such expert observation and 
any electrical defects may go unnoticed and, of course, un- 
corrected until an accident occurs. 

With some kinds of electrical equipment it is essential 
that cleaning be done occasionally, as, for instance, with 
motors, especially where oil or dust may collect on windings. 
A periodical inspection should be given to electrical utiliza- 
tion equipment of all kinds. Such inspection will aid in de- 
tecting abraided or oil-soaked insulation and similar defects 
before they become serious or cause accidents or interrup- 
tions to service. Such inspections should be made by prop- 
erly qualified employees at reasonable intervals, according to 
the character of the equipment and the severity of the con- 
ditions to which it is subject. Much can also be done, through 
occasional inspections by owners or tenants, toward eliminat- 
ing abraided portable cords supplying mechanical protection 
to wires in exposed locations and like minor matters. 
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To maintain electrical equipment at a proper standard, 
any necessary repairs should be done only by properly quali- 
tied persons. A machinist, a coal miner or a householder can 
hardly be expected to repair motors or wiring, the use of 
which is incidental to the work in which he is engaged, as 
well as would a qualified electrical workman. Many acci- 
dents occur from defective electrical equipment, the defects 
of which are the result of attempts at repairs by persons not 
properly qualified to do such work. 


304. Grounding. 


(a) The grounding of equipment for protection of per- 
sons must be thoroughly reliable, or it gives a false sense 
of security. To obtain reliable grounding requires very care- 
ful consideration of the attendant conditions. Since the 
method is, in general, the same for grounding, whether in 
stations, on lines or for utilization equipment and circuits, 
and the requirements are necessarily considerably detailed in 
order to provide a useful guide, it has been deemed best to 
place these detailed rules in Section 9. 

(b) The grounding of circuits as a protective measure 
is entirely for the purpose of preventing persons or insulation 
being subjected to a voltage to ground higher than the normal 
voltage to ground of the .circuit for which it is insulated 
and guarded. All circuits which are so exposed to other 
circuits that their voltage may be increased by contact with 
them, or by breakdown ,between transformer windings or 
by electromagnetic or electrostatic induction, should be either 
recognized and guarded as circuits of the highest voltage to 
which they are exposed or should be so grounded that a dan- 
gerous increase of voltage cannot take place between them 
and the ground or conducting objects, such as telephone 
equipment, radiators and plumbing, which are intimately con- 
nected with the ground. Guarding low-voltage devices and 
circuits sufficiently to protect against high voltage is imprac- 
ticable, and protection must therefore generally be by ground- 


ing. 


Certain cases occur in which the advantage of grounding 
the circuit seems insufficient to warrant its requirement, as 
follows: 

(1) Two-wire direct-current circuits of isolated plants are 
frequently entirely unexposed to higher voltages and the 
grounding can not decrease, while it may increase the liability 
of shock to persons coming in contact with current-carrying 
parts or frames of connected apparatus. Two-wire direct-cur- 
rent commercial circuits are likely to be underground and un- 
exposed, but even where carried overhead so as to be exposed 
they may, by grounding, cause electrolytic damage. The bal- 
ance of advantage is considered to lie with the insulated sys- 
tem and grounding is not required. (See Rule 92 a in Section 9.) 

(2) Circuits unexposed to higher voltage either directly or 
indirectly are not necessarily made safer by grounding one 
side, and may even be made more dangerous than they would 
be if kept entirely free from grounds, If of large extent and 
serving many consumers, the chance that they can be kept 
entirely free from grounds is, however, So remote that usually 
the ground connection is harmless and may reduce unexpected 
hazards trom unknown exposures to higher voltage circuits. 

No ruling is made on this point and the judgment of the 
utility will govern in the absence of action by the local authori- 
ties. Where unexposed circuits are three-wire (not three- 
phase) a great advantage follows the grounding of the neutral, 
since the voltaze to ground of connected apparatus can then 
be only one-half what it might become through accidental 
grounding of an outer wire on an ungrounded circuit; and in 
practice such accidental grounding, often slight, but sutficient 
tu cause dangerous shocks, is recognized as a common circuit 
condition. This advantage is so pronounced that even with 
direct-currenl three-wire circuits it is considered to overcome 
the disadvantage of possible electrolytic damage and, in gen- 
eral, to call for the groun ling of the neutral, although in this 
case such grounding should be restricted to one point of the 
circuit. Such circuits are usually so grounded in practice, even 
where run underground or otherwise entirely unexposed to 
higher voltage circuits. 

(o Circuits over 150 volts to ground are not definitely re- 
aquired to be grounded, since serious shocks are possible from 
the normal circuit voltage, and these would not be eliminated 
by grounding, but guarding must be depended upon for pro- 
tection in any event. By Definition 21, and Rule 306, it will be 
noted that dependence jis placed upon guarding rather than 
on the insulating covering of conductors, since this is not con- 
sidered suitable as a guard for ungrounded circuits, even below 
300 volts, if these are elsewhere exposed to leakage from 
higher voltage circuits, although sometimes permissible for 
grounded circuits up to >00 volts, where not exposed to me- 
chanical injurv, as near floors. Many engineers consider ground- 
ing highly advisable for the highest voltage circuits used for 
utilization equipment, if these circuits are anywhere expnsed 
to lenkage from higher voltage circuits, since it is impracticable, 
as noted above, to provide devices or circuits with sufficient 
insulation to protect against high voltages which might be 
imposed on them by crosses in storms or from other causes. 

(4) The majority of electrical furnaces and welders use a 
very low voltage circuit. The insulation between these circuits 
and their grounded frames (see Rule 351) is of low value, and 
emall abnormal rises in voltage would break this down and 
automatically ground the circuit. Special grounding provisions 
are not necessary for such circuits. and ground connections of 
sufficient capacity would often be difficult to obtain. 


(c) Parts of the apparatus which are normally not cur. 
rent-carrving sometimes hecome alive through failure of 
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insulation. Grounding will prevent the existence of a dan- 
gerous voltage on non-current-carrying parts, such as trans- 
former frames and cases, motor frames and conduit. The 
higher the operating voltage of the equipment, the more im- 
perative is the necessity for the protection afforded by such 
grounding. In locations where explosive gases are present 
grounding is always necessary, even at the lowest voltages, 
since even a small spark, due to leakage current from an un- 
grounded frame to some conducting material in the vicinity 
which is in contact with the ground, would be liable to cause 
an explosion. Where equipment is located so that workmen 
might otherwise unsuspectingly receive a shock by coming 
in contact with the equipment frame, by reason of the exist- 
ence in the immediate neighborhood of well-grounded sur- 
faces, such as those provided by plumbing fixtures or damp 
floors, the grounding protection should be provided even with 
equipment operating at the comparatively low voltage of the 
common 110-volt system. 


305. Working Space About Electrical Equipment. 


Failure to properly guard moving parts of machinery 
where crowded gives rise to one of the most hazardous me- 
chanical conditions in workshops. The exposure of live parts 
of electrical equipment employed in connection with the ma- 
chinery of workshops is a similar hazardous condition, the 
hazard increasing with increasing voltage. With restricted 
working space and inconvenient access, electrical equipment 
is also liable to suffer from inattention and insufficient clean- 
ing more than where liberal working space is provided ad- 
jacent thereto, and rapid deterioration will continue until a 
condition is reached when the electrical equipment becomes 
hazardous to the attendant. The proper amount of working 
space will vary with each particular installation, and more 
liberal working spaces than those required in the rules will 
frequently be found desirable and thoroughly feasible. The 
installation of electrical utilization equipment after the plant 
has been built and other machinery set sometimes produces 
a crowded condition which may become dangerous if some 
positive minimum working distances are not strictly ad- 
hered to. 

Owing to the reduced probability of persons coming acci- 
dentally in contact with exposed live parts where these are 
elevated considerably above the space ordinarily occupied by 
machine attendants, elevation, where feasible, of the live 
parts may usually be considered as at least equivalent to 
providing more liberal working spaces adjacent to live parts 
were they nearer to the floor line. For example, it is some- 
times good practice to install motors above the head; of the 
machine attendants so as to reduce the probability of acci- 
dental contacts, thus avoiding*the necessity for inclosing the 
brushes and other live parts which would exist were the 
motors placed on a level with the workmen. 


306. Guarding or Isolating Live Parts. 


The complete guarding of live parts when persons are 
near them would, of course, eliminate shocks and burns from 
electrical causes. With electrical utilization equipment suit- 
able guarding is the more necessary, since the attention of 
the employee must be given to the processes and ordinary 
activities carried on in the given building rather than to the 
electrical machinery, which is only incidental or auxiliary. 
Wherever practicable, live parts should be so placed or 
guarded that only specially qualified electrical employees wil! 
have ready access. Frequently this is accomplished to some 
degree by placing motors or other equipment on the ceiling 
or under the floor and providing well-guarded starting and 
control devices convenient to the operator of the machine 
concerned. Individual drive motors are often placed out ot 
reach on top or underneath the machine driven. In some 
shops the handling of pipes or rods makes even a ~onsider- 
able elevation ineffective. Eight feet is named in the rule as 
about the greatest height to which the average person can 
reach with his hands without standing on a chair or other 
support. Live parts at a lower level, and sometimes at higher 
levels than 8 feet, should generally be guarded against con- 
tact by one of the methods outlined in the rule. Complete 
inclosures for otherwise exposed live parts usually provide 
the most satisfactory protection, since they prevent short 
circuits, by tools or conducting material in the hands of work- 
men, as well as shocks by direct contact. Where inclosures 
are not feasible, efficient barrier guards may be used 

In some cases insulating platforms surrounding the live 
parts will prevent shocks to workmen in the vicinity. but they 
are less effective in preventing the almost equally dangerous 
short circuits which frequently occur from accidental contact 
of tools or materials in the hands of workmen. Such plat- 
forms, 1f used, should be suitable for the conditicns, and 
where dampness or oils are present many types of insulat- 
ing platforms, especially wood or other absorptive material, 
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become relatively ineffective and other forms of protection 
should be used. Much better standardizing of insulating 
mats and platforms than exists today should be brought 
about by development of suitable detailed requirements. It 
seems probable that rubber mats of sufficient thickness and 
properly prepared so as to be free from metal chips or min- 
eral filler, which would reduce their insulating value, would 
be very suitable either in damp or dry locations if no oil, 
metal dust or metal chip accumulations are to be expected. 
Where the materials handled include metal rods or pipes 
or other conducting materials, the insulating platforms, if 
used, would need to be of very considerable extent beyond 
the live parts in order to be effective, and it will thus be 
found that the field for use of insulating platforms or mats 
as a protection for workmen against shock from utilization 
equipment is very restricted and other more positive forms of 
guarding will usually be necessary. (Compare Rule 304 d.) 


307. Hazardous Locations. 


The Bureau of Mines has approved certain types of motors 
as explosionproof and is prepared, upon request, to test other 
motors. and approve them if satisfactory. (See Technical 
DS No. 101, issued by the Bureau of Mines, Washington, 


308. Storage Batteries, Transformers and Lightning Ar- 
resters. 


The advisability of providing a fireproof inclosure for 
transformers and other apparatus having considerable oil in 
contact with the windings is even greater with utilization 
equipment than in the case of stations, since the surroundings 
are more frequently combustible, and the greater number of 
employees, together with their probable lack of electrical 
training, tend toward greater property loss as well as in- 
creased danger of panic and accident in case of rapidly 
spreading oil fires from such oil-insulated apparatus. 

Lightning arresters in general may be placed on over- 
head lines and their use within buildings other than stations 
may thus be avoided. It is advisable, where they are for any 
reason placed within the building, that they should be made 
inaccessible because of their possible danger to persons in 
the vicinity during violent discharges. Although it has been 
felt by some to be unreasonable to require lightning arresters, 
even where low-voltage distribution circuits are considerably 
exposed, their use is recommended as a protection to the 
equipment and devices attached to such circuits within build- 
ings ‘if the outside circuit is exposed in overhead construction 
for a considerable distance, say 1000 feet or more, in locations 
subject to severe lightning. 


309. Identification. 


The ability to readily identify and trace the connections 
of equipment not only facilitates repairs but safeguards 
against the danger of handling live parts in the mistaken 
belief that they are disconnected. As a safeguard the iden- 
tification should at least be sufficient to indicate the voltage 
and the intended use of the equipment or connection con- 
cerned. It is particularly desirable that the automatic cut- 
outs protecting any circuit should be labeled to show the 
destination and character of the circuit concerned. Where, 
as is usual, such automatic cutouts are grouped in a cabinet 
or on a panelboard, such identification often provides the 
principal means for tracing the connections of the installation. 


A FEW SOLDERING AND WIRE-STRAIGHT- 
ENING HINTS. 


By CuHarves H. WILLEY. 


While visiting a neighboring plant, the writer was 
shown a couple of helps that he considered to be 
pretty good, and they may find favor with others. 
They are shown in the accompanying sketches, which 


Grooves in Soldering Copper. 
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Two Sections 
-= Bolted Together 
and Held in Vise. 


Two Blocks for Use In Stra'ghtening Wire. 


hardly need descriptive matter. The soldering copper 
is ordinarily a slippery tool to tin or solder wire with, 
but by cutting a V in both faces, as indicated, the 
solder is easily directed, and the work made easy. 
The wire straighteners shown are quite simple, 


"yet serviceable, and when one has any quantity of 


wire to straighten, they will be appreciated. The one 
shown in the upper part of the sketch consists of 
heavy wire nails and a hardwood block, and is suitable 
for small wire. The one shown in the lower part of 
the sketch is for larger sizes and is made from two 
sections of hardwood, the wire to be pulled through 
by tackle and wire puller. 


AMONG THE CONTRACTORS. 


R. V. Carrier & Company, Chicago Heights, Ill., 
are putting in the wiring and fixtures for the new 
office of Chalmers & Williams, machinery manufac- 
turers, Chicago Heights. 


The G. E. Engineering Company, 417 Canal Street, 
New York City, has received the contract for installa- 
tion of an electric light and power system at Anacostia, 
D. C., at a contract price of $10,540. 


H. A. Clark & Company some time ago opened an 
appliance store and contractors’ office at Chicago 
Heights, IH. The firm is handling some outside work 
in that section. 7 


The Electrical Construction Company, 604 Mission 
Street, San Francisco, Cal., has been awarded the con- 
tract for installing an underground electrical distribut- 
ing system at Fort MacArthur, Cal., at a contract 
price of $19,436. | 

William A. Mullins Electric Company, 931 Broad- 
way, Tacoma, Wash., has the contract for installing 
Brascolite lighting fixtures in the billiard room at 
Camp Lewis, which is said to be the largest room of 
this kind in the United States. A special sales cam- 
paign was recently completed by the company during 
which it sold 75 washing machines in 20 days. 

Among contracts recently secured by the Milwau- 
kee office of Henry Newgard & Company was ‘the 
complete electrical installation in Columbia. Hospital, 
Milwaukee, Wis. 


tions (the Bobroff system), 110 telephone stations, X~ 
ray equipment, etc. Contract was also secured for all 
the electrical installation in the nurses’ school. 


This included 180 horsepower’ in’ 
motors, 1800 outlets for lighting, 70 nurses’ call sta- ~i T 
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Description of Sales Campaigns, Window Displays and 
Advertising Methods of Progressive Contractor- Dealers 


A FORM OF CONTRACT FOR SELLING AP- 
PLIANCES ON EASY-PAYMENT PLAN. 


Contract forms used by dealers in selling washing 
machines and other electrical household appliances on 
the long-time, easy-payment plan differ considerably, 
but in all forms adopted the dealer reserves the right 
to reclaim the machine in cases of failure to meet the 
payments. In some contracts this prerogative of the 
dealer is expressed in exacting terms, while in others 
there is an evident intent to make the terms of sale 
such as will not be objected to by the reliable pur- 
chaser. If a machine be taken back on account of 
failure to complete payments, the matter of retaining 
the sum which has been paid as rental, damages, etc., 
is one to be determined by each individual case. Some 
sales contracts contain this retention clause, while oth- 
ers do not, evidently leaving the matter for adjustment. 

We give below a form of sales agreement between 
the dealer and his customer who buys a washer, for 
instance, on the easy payment plan. This form has 
been used by a large retail dealer, with excellent suc- 


cess. 
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“With the understanding that I am fully protected by your 
guarantee, you may deliver to me une ...... Electric Washing 
and Wringing Machine, No. I am paying you $ 
herewith, and will pay $........ per month to you until ma- 
chine has been paid for in full. Total price $........ , including 
interest at five per cent. The machine remains your property 
until fully paid for. 


TRBIOTOUOOE: 6iikio5 6082456840888 Mame a er ee ee es eee eae he 
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We guarantee that this machine has been tested and found 
up to our standard of efficiency and is absolutely free from 
imperfections in material and workmanship. We agree to re- 
place free of charge and without cost to the purchaser, any 
part or parts proving defective either in material or work- 
eek ordinary wear and tear, accident and misuse ex- 
cepted.” 


The usual plan is to secure a payment of Io per 
cent down, and provide for 12 monthly payments. 


Such sales contracts of various forms are tangible 
enough to serve as collateral at banks. In fact, they 
may be regarded as trade acceptances, representing 
goods sold in small amounts. 

In connection with appliance sales by the con- 
tractor-dealer it is usually the plan and practice of the 
manufacturer and jobber to render all sales helps pos- 
sible in the way of catalogs, descriptive circulars, etc. 


SALES POLICY OF A PROGRESSIVE 
JOBBER. 


A well-balanced window display of miscellaneous 
electrical household merchandise is that of the Cen- 
tral Electric Company, in its Chicago store, a clear il- 
lustration of which is given herewith. This company 
has adopted a method of helping on the sales of its 
dealer-customers by supplying a catalog of “Things 
Electrical” for the retail merchant to distribute to 
home customers. This catalog is a 65-page book con- 
taining descriptions, cuts and retail prices of prac- 
tically every article in the line of electrical merchan- 
dise, and in many cases several types of each kind. 
Each article is designated by name and number. Any 
dealer who has made purchases of the Central Elec- 
tric Company up to the requisite amount is supplied 
with catalogs for local use. In such cases the name 
of the Central Electric Company does not appear on 
any part of the catalog, but instead the local mer- 
chant’s imprint is given thereon. He sends them out 
as his own catalogs. Last year the Central Electric 
Company printed and circulated among its dealer-cus- 
tomers about 100,000 copies, and the plan was found 
so effective in promoting local sales that a similar edi- 
tion will be issued later in 1918 for the holiday trade; 
and, of course, any plan which results in increasing 
the sales of the dealer means better and bigger busi- 
ness for the jobber. 


Attractive Window Display of the Central Electric Company; Chitago, 
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Patriotic Decoration Day Trim. 


PUBLIC SERVICE COMPANY’S ‘SCHEDULE 
OF APPLIANCE SALES FOR MARCH— 
TYPICAL WINDOW DISPLAY. 


Public Service Company of Northern Illinois has 
made up its schedule of appliance sales for the year, 
the March schedule providing for special efforts, at its 
numerous stores, on the sale of Toasters, Ironing ma- 
chines and Thermophone heaters. The April sched- 
ule includes sewing machines and sewing-machine mo- 
tors. The company’s Sales Bulletin of March 1 con- 
tains illustrations and reading matter descriptive of its 
March leaders. Not only is the toaster considered, 
but the toast itself, the product of quick, even heat. 
This method of sales promotion is supplemented by 
attractive window displays in all the company stores, 
also by personal calls and demonstrations. Herewith 
are given illustrations showing Public Service Com- 
pany window displays. These are typical of the skill 
and effectiveness with which this phase of advertising 
is utilized. The Thor ironer is in like manner pre- 
sented in the March 1 bulletin, and is well displayed in 
the company’s store windows. The sale of the iron- 
ing machine comes as the logical aftermath of selling 
an electric washer. The Thor ironer is made in dif- 
ferent sizes. It is gas heated and is also motor 
driven. 

The plan is to rearrange the window displays every 
two weeks, and oftener in some stores. 

The plan the company inaugurated in February, 
under which all employees, except regular salesmen 
and superintendents, are paid a commission of 5 per 


‘cent on appliance sales made by them, is proving suc- 


cessful. During the first month’s trial there was a 
marked increase in sales. This plan was fully ex- 
plained in our issue of February 22. Employees who 
take advantage of the offer are engaged in the various 
departments other than that pertaining to regular sales, 
and are to solicit appliance orders after regular hours 
among those who are now the company’s customers. 
Some of the employees, at the end of February, came 
through with handsome commission credits. 


VACUUM-CLEANER SPECIFICATIONS. 


In selling stationary vacuum cleaners, the lack of 
standard specifications has caused much lost motion 
and waste of time among architects, engineers and 
sales representatives. 

Complications, misunderstandings and even ex- 
pense have naturally resulted from such a condition. 
In an effort to cope with this situation the United 
Vacuum Appliance Company, Connersville, Ind., has 
gotten up a small filing card, which is crammed full 
of condensed information. 


Iron Window Trim at Oak Park, Ili, Store. | 


the Connersville vacuum pump, together with blanks 
to be filled out by a contractor so that he can quickly 
and fully describe the cleaner on which he is bidding. 

On the reverse side the main items of importance 
are specified under each of the important headings. 
Such an arrangement will prove most valuable to the 
younger architects and engineers as well as very help- 
ful to the more experienced ones. 

A very handy and unique feature of the card is 
its arrangement. It is adapted in size to fit either a 


_ Standard 4 by 6-inch or 3 by 5-inch filing case. 


HOW THE DEALER CAN MEET THE PROB- 
LEMS CAUSED BY RISING PRICES. 


Dealers everywhere are asking “How can we meet 
the problems forced upon us by the high and rising 
prices of merchandise ?” , 

The most serious of the problems confronting the 
dealer on account of the high prices is probably the 
increasing demands for capital to maintain his stock 
and conduct his business. 

There are three practical methods of meeting 
these problems, which any dealer can apply to his 
own business. i 

In the first place, the dealer should restrict the 
extension of credit to his customers. That dealer 
who feels that he is under obligation to finance his 
customers and do it gratuitously, has a misconception 
of the functions of a retail merchant. He is confus- 
ing his functions with those of the banker. There is 
no more reason why he should furnish the capital 
for his customers to live on, than that they should 
advance the capital for him to do business on. If the 
dealer should suggest such an idea to his customers, 
they would be prompt in advising him to go to the 
bank for his capital, and they would be right in 
doing so. 

And so is the dealer right in insisting that his 
customers patronize the bank, for this is its proper 
function. 

No apologies to the customer are necessary for 
refusing to extend credit. It is only straight out and 
out business. 

It is to the advantage of the dealer in a number 
of ‘ways. Instead of having from $1,000 to $10,000 
on his books,.as many dealers constantly do, he has 
this capital free to work for him. He can take advan- 
tage of his cash discounts which in itself represents 
a considerable addition to his profits in the course of 
a year. It avoids the possibility of losses through 
bad debts from irresponsible credit customers, or as 
a result of sickness or death on their part or their 
moving out of the community. He has a smaller 
amount of capital involved, and hence need, not 
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charge off such a large amount of interest on capital 
invested. 

And all these advantages result in a decreased cost 
of doing business, and greater profits. 

Furthermore, the cleaner the dealer’s collections, 
the sounder the business, the better the inventory, 
and the better the showing on the balance sheet, which 
means a better showing to the bank and a greater 
good-will value to a prospective buyer. 

It is to the advantage of the customer in two 
ways. In the first place, it will curb any tendency 
to extravagance which results from too easv credit. 
It will make him a more careful buyer. And in the 
second place, he will benefit indirectly through lower 
prices resulting from the dealer’s decreased cost of 
doing business or a cash basis. 

The second practical method of meeting high 
prices is for the dealer to carry smaller stocks, and 
hence require less capital. There are very few deal- 
ers who cannot cut down the size of their stock by 
a very considerable amount—some of them at least 
half—bv buying fewer brands in each line and buying 
in smaller quantities and oftener. If dealers will 
analyze their stocks carefully most of them will find 
a number of offbrands of slow-moving, non-standard 
merchandise which they could eliminate from their 
stock and release the money tied up in them. Any 
merchant can satisfy the demands of his trade with 
a few, good, well-known standard brands. By buy- 
ing in needed quantities and oftener, he can turn his 
canital a great number of times per year. And fur- 
thermore, he will always have fresh, new goods on the 
shelves, which are trade-marked and are an inspira- 
tion to the clerk in selling, and a greater satisfaction 
to the customer in buying. 

He will also be more likely to follow declining 
price tendencies closely and avoid speculation in big 
investment in stocks. 

And finally, the third practical suggestion for help- 
ing to meet the present high prices is, to cut down 
the cost of doing business. This can be done not only 
by restricting the extension of credit, but bv concen- 
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trating on and pushing standard, advertised brands 
of merchandise. Every merchant has found from 
experience that the standard, advertised brands move 
faster and with less selling effort than the other 
brands. 

Standard goods are readily accepted by the cus- 
tomer and hence the clerk can wait on a greater num- 
ber of customers per day. 

Furthermore, by utilizing the selling helps usually 
furnished by the manufacturer of standard goods, by 
the use of window displays, store and counter dis- 
plays, and cuts in his local advertising, he can stimu- 
late his sales. get new customers and increase his 
volume of business all with the greatest economy, and 
resulting in lower costs of doing business. 

And in addition to all these considerations, the 
dealer can sell standard merchandise with greater 
assurance that they will give complete satisfaction to 
his customers. 

Standard merchandise builds good will for the 
dealer who sells it. 


SUCCESS MEANS CUSTOMER MUST BE 
SATISFIED. 


One of the requisites in selling electrical merchan- 
dise is to sell in such a way that the goods will stay 
sold. This has special reference to washing machines, 
vacuum cleaners, cooking ranges and similar house- 
hold utilities. In order that a machine or appliance 
may stay sold it is necessary that the salesman and the 
merchant keep in touch with the customer and see that 
it works! satisfactorily and that there is no cause for 
a well-founded grievance. If the customer is not 
pleased with the transaction, is not speaking well of 
the machine to her friends and neighbors, the sale is 
not a success, even though all payments may be 
promptly made. The selling of such articles, then, 
entails faithful and courteous attention after the order 
is signed and a payment is received. A satisfied cus- 
tomer for one appliance often finds a way to buy 
others. 


Prize-Winning Vacuum-Cleaner Window Display 


IRST prize in a recent window- 

display contest, conducted by the 

Apex Electrical Manufacturing 
Company, Cleveland, O., among its 
vacuum-cleaner dealers, was won by the 
Electric Supply Company, Clearfield, 
Pa. The display, shown herewith, was 
designed to show the various uses of 
the cleaner in the home. There were 
350 entries and = seven prizes were 
awarded, the winners, in addition to 
the Electric Supply Company, being the 
Ft. Scott and Nevada Light. Heat, 
Water & Power Company, Nevada, 
Mo.: F. W. Bunn, Mishawauka, Ind.; 
M. E. Pierce, Canton, O.; H. A. Schla- 
bugh, Goshen, Ind.; J. S. Nielsen Elec- 
tric Company, New Haven, Conn., and 
the Henry M. Moses Electric Company, 
Columbus, Ga. 

The Apex company created consider- 
able interest among electrical dealers by 
the contest. Helps in the form of sug- 
gestions, window cards, literature were 
furnished without cost and information 

The judges were selected from the 
leading newspapers and awards were 
made on originality of design, effective- 
ness of »display and pulling power of 
window _with(regard to Apex cleaners 


March 16, 1918. 
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A Training School for Vacuum-C leaner 
Salesmen and Its Results 


How a Prominent Manufacturer Schools Salesmen to 
Understand and Sell Cleaners—Open to Dealers’ Salesmen 


By CHARLES J. JAMES 


Assistant Sales Manager, United Electric Company, Canton, O. 


HE vacuum-cleaner industry is a comparatively 

new business; especially the manufacturing and 

selling of the light portable electric machines, 

which have only come into general use in the past six 
years. 

Like all other new devices that have revolutionized 
conditions of living, it has passed through the various 
stages of evolution. The first crude machines of the 
portable type were regarded as novelties and of little 
practical use. It was a hard uphill fight for the manu- 
facturer of these machines to educate the housewives 
of the nation to throw away the broom and carpet 
sweeper and purchase electric vacuum cleaners to re- 
place them. Hundreds of thousands of dollars have 
been spent in educating the public. The hard work 
and money so spent, however, have accomplished 
their task, and today practically every woman knows 
what an electric vacuum cleaner is and what a valu- 
able assistant it is in the home. 

After educating the public to the virtues of the 
electric cleaner, the manufacturers have had an equally 
difficult and often expensive problem to solve, viz., 
how to secure reliable and efficient salesmen to sell 
their product. 

When the machines were in the novelty stage of 
development most of them were sold, as are all novel- 
ties, by house-to-house canvass. Since passing the 
novelty stage and settling down to a merchandising 
basis they are now sold as a high-grade specialty; but 
even now it is more or less difficult to interest high- 
grade sales people to enter the business, because they 
still think of it as being in the early stage of develop- 
ment, and do not care to become peddlers or can- 
vassers. 

It was to correct this impression and educate high- 
grade salesmen and women how to sell Ohio-Tuec 


Al Makes of Cleaners Are Studied by the Salesmen-Students. 


cleaners intelligently and profitably that gave the 
United Electric Company, Canton, O., the idea of 
establishing a training school. Its dealers and dis- 
tributors were constantly calling for salesmen. War 
conditions have made good, reliable help harder to 
secure and only a small percentage of those who have 
been hired have been successful because they did not 
know how to get started. 

We laid our plans for the opening of the train- 
ing school early in December of 1917. It was neces- 
sary to write a textbook which was to be the founda- 
tion upon which the course of instruction was to be 
based. Work on this was started immediately. 

A schoolroom was fitted up in our factory com- 
plete with chairs and blackboard. Panels on which 
were mounted all the parts used in the manufacture 
of the Ohio-Tuec cleaners, each part being named and 
numbered, were also hung on the wall, together with 
a blueprint showing the relative position of these parts 
in the assembly of the machine. 

All of our distributors and dealers were written, 
and the object of the school explained to them very 
thoroughly. They were requested to send as many 
students as possible to attend the classes. The ca- 
pacity of the school was limited to twelve students in 
each class. Everything was ready by January 1, and 
our first class assembled on Monday, January 7. 

The course of training covers a period of two 
weeks, the first week in the factory schoolroom, and 
the second week in actual selling under the direction 
of experienced instructors. 

The training given during the first week in the 
schoolroom covers all phases of the business. The 
first thing necessary for the embryo salesman to learn 
is a thorough knowledge of our product, also a knowl- 


™ ; 5 


“™ 


Display Panels of Vacuum Cleaner Parts Forms Part of — 
Instruction. 
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edge of our competitors’ products. The mechanical 
construction of the machine is gone over very thor- 
oughly, so that each student will know the use of each 
part and its relation to every other part. 

Having gained a knowledge of the product, how it 
is made and what each part is for, the next step that 
is necessary is a knowledge of how to properly show 
and demonstrate the machine, followed by a knowl- 
edge of the proper answers to any arguments or objec- 
tions brought up by the prospective purchaser, and 
finally the best arguments to use to close the sale. 
Each student is required to give a sales demonstra- 
tion to each other student, other members of the class 
meanwhile making notes on the points overlooked by 
the one giving the demonstration. 

We have outlined seven things that are necessary 
to successfully sell Ohio-Tuec cleaners. Each student 
is taught that he must use these seven points in his 
daily business after he has graduated : 

First: KNOWLEDGE. A thorough knowledge of 
our product and of all of our competitors’ products. 

Second: ENTHUSIASM. Enthusiasm, well di- 
rected, is impossible without a thorough knowledge of 
the product that you are endeavoring to sell. 

Third: AN ABILITY TO CONVINCE. With- 
out knowledge of our product and our competitors’ 
products, and without enthusiasm, it is impossible for 
a salesman to be convincing. 

Fourth: INDUSTRIOUSNESS. Knowledge, en- 
thusiasm or ability to convince will not avail unless 
the salesman uses them—unless he works. 

Fifth: THOROUGHNESS. The student is taught 
how to work intelligently, to cover the subject thor- 
oughly, and to explain the details and operations of 
the machine in a simple and convincing manner. 

Sixth: TRUTHFULNESS. Lies are always a 
false defense used to bolster up a salesman’s lack of 
faith in himself or his product, or both. If the sales- 
man selling our product has a thorough knowledge of 
it, and believes that it has the merit, he will be en- 
thusiastic; he will have the ability to convince with- 
out the necessity of being untruthful. | 

Seventh: LOYALTY. The old saying, “An ounce 
of loyalty is worth a pound of cleverness,” holds good 
in the vacuum-cleaner business as well as in any other ; 
and if the salesman believes in his product and his em- 
ployer he should always be loyal. 

The results obtained through the school have been 
far beyond our fondest expectations. We have re- 
ceived numerous letters from students who have at- 
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tended the school brimming over with enthusiasm for 
the help that it has been to them. 

Up to the present writing we have had many stu- 
dents from all over the United States and Canada, 
and have every reason to believe that the establishing 
of the school will mark the beginning of a new era in 
the industry. 


WELL-LIGHTED STORES PROMOTE 
CHEERFULNESS AND CONFIDENCE. 


Discussion of the Effect of Lightless Nights on the Pros- 
perity of the Small Merchant. 


_ There are perhaps 750,000 small stores and shops 
in this great country—three quarters of a niillion small 
shop-keepers trying to be independent and to support 
their families, which constitutes nearly 5 per cent of 
the total population of the country. A cheery front is 
about the only means of advertising these little stores; 
but how much that cheery front means to this nation 
of ours. 

Suppose you live in a small town or a suburban 
neighborhood. As you come “downtown” after sup- 
per on Saturday night, and everybody is out, how 
cheerful it looks down toward the square. The show 
windows are bright and attractive; the electric signs 
contribute their part. And how the people seem to 
enjoy it. The brightness and good cheer stimulate 
the desire to spend money, and this means support for 
many people. The abundant light breeds confidence 
and courage and brings the people together. Just now 
it is especially important that the farmer and the 
artisan should be reached and their purse-strings 
loosened for the aid of their country. And yet there 
are thoughtless ones who say, “No, no; darken down. 
Bring on the gloom and depression. Courageous 
cheerfulness is unpatriotic; it takes the coal; it must 
not be.” 

And yet, how little coal it does take to produce 
these brightened store fronts all over the country— 
four pitiful pounds per year for each man, woman and 
child in all the nation. It is to save four pounds per 
individual that the country must be plunged in com- 
parative gloom, threatening the livelihood of over 
four millions of people, whose principal chance of 
supporting themselves depends upon their becoming 
and continuing known to their neighbors through the 
medium of the cheerful front. Further, millions of 


Corner of Schoolroom Where Demonstrations Are Made on 
Blackboard. 
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The Small Establishment Must Depend Almost Entirely on the 
Electric Sign for Its Advertising. 


workers who ordinarily find innocent recreation under 
the bright lights of the streets of our communities are 
depressed, while financial and industrial activities are 
impaired. 

There seems to be coal enough to haul thousands 
of the leisure classes to far-off pleasure resorts; there 
is coal enough to print and transport to the country’s 
ends millions of tons of the advertising of the rich 
corporations; there is coal enough to overheat whole 
townships of office buildings. But for the sort of ad- 
vertising which is practically the only kind open to the 
small merchant and which yields more dollars’ worth 
of pulling, business-building publicity per pound of 
coal used in its production and distribution than any 
other kind—for this kind of advertising there is a 
coal shortage. And this, too, is the kind of advertis- 
ing which has a benevolent side, for while it benefits 
him who employs it, it also sheds its good cheer on all 
passers-by and it instills a feeling of well-being, com- 
fort, confidence and courage on all who come within 
its influence. 

Against this form of lighting publicity, good cheer 
and encouragement, some superficial critics, the un- 
trained and the busybodies, must raise their hands in 
self-righteousness and declare that it is unpatriotic. 

But wait. Some great man will yet appear with 
intelligence to discern and analyze, and with courage 
to express his convictions, who will make this answer: 
“Unpatriotic, O ye of small understanding, misguided 
ones. Nothing is so cheap at any price as cheerfulness 
and courage and confidence; and here you have it 
almost for nothing. Compared with other useless and 
wasteful methods which are being followed under your 
eyes but which you do not seem to see, the cost of this 
light is as nothing. Let him who in the honest sup- 
port of his family and without interfering with his 
country’s work, spreads light and cheer, be known as 
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a patriot. Let his electric sign, which uses far less 
coal than its equivalent in printed advertising and 
cheers and protects his neighbors into the bargain, be 
the sign of patriotism. Let his critics forget their 
mistaken point of view and get busy. Let him help 
as much as he does in laying a foundation on which 
to sell the country’s bonds and to give rest and courage 
and cheer to the workers, thus helping to win the 
war.” 


FIXTURE DEALERS MUST EDUCATE CUS- 
TOMERS TO MODERNIZE THEIR 
LIGHTING INSTALLATIONS. 


During this period of comparatively limited activ- 
ity in residence building, the efforts of the lighting fix- 
ture dealers are necessarily directed to the sale of fix- 
tures for use in existing homes. At a time when the 
walls and ceilings of a house are being newly decorated 
is a proper occasion for the installation of new light- 
ing fixtures which not only will render better service, 
but will give superior artistic effect. An idea that 
may be emphasized by the dealer is that lighting fix- 
tures are for both utility and beautifying effect, and the 
suggestion can hardly fail to appeal to persons whose 
purpose is to make the home beautiful. Fixture 
manufacturers are fully keeping pace with the times in 
bringing out new designs for producing the even, soft 
glow of light desired, and so that fixtures may be se- 
lected that will conform to and properly balance with 
the general plan of artistic finish. . 

It is suggested by a prominent fixture manufac- 
turer and jobber that local dealers may greatly aid the 
prospective customer by making displays of fixtures of 
modern designs in separate sections of their stores. 
Such displays may illustrate different plans of home 
decorations, with advantageous changes of fixtures, 
avoiding the appearance of monotony. Those displays, 
constantly freshened by rearrangement and new units, 
have an excellent educating effect among home mak- 
ers, by which their ideas of good taste and design keep 
in touch with the best things in the trade. 

Fixture manufacturers and jobbers are devoting 
special attention to sales helps, intended to assist the 
dealer in increasing sales. One of the helps is in the 
nature of descriptive booklets of fixtures, bearing the 
dealer’s imprint. Another is to furnish the dealer a 
series of advertising plates which may be used in con- 
nection with local newspaper advertising. 
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Electric Vehicle a Factor in Transportation Engineering— 
Other Data on Electric Vehicle Operation and Economy 


OPERATING COSTS OF A TWO-TON ELEC- 
TRIC TRUCK. 


The cost of the working of a 2-ton Edison electric 
vehicle at Newcastle-upon-Tyne, England, for 41 
weeks has been published by J. W. Thwaites. 

The number of miles run was 3172, and the num- 
ber of tons carried 2475. After four months’ work- 
ing on a one-shift, on the removal of refuse in a con- 
gested area (three-quarters of a mile square), the 
success was so apparent that the committee decided 
unanimously to order a second machine. 

Actual running cost. 


Per Per 
Actual Running Costs. ton. mile. 
Capital charges on $4,866 for 10 years 

(interest calculated at 5% and sink- 

ing fund on 4% basiS)............206. $510.44 $0.2038 $0.1590 
Electrical energy at 3.55 units per mile, 

11,250 units at 3c per unit............ 341.50 $0.1362 $0.1064 
Oil and grease... .... ccc eee c ccc ceeeees 5.62 $0.0024 $0.0018 
Maintenance of chassis, body, batteries ...... $0.0216 $0.0168 
Maintenance of tires, assuming life of 

tires as 10,000 miles and costing $194 61.42 $0.0246 $0.0192 
Insurance at $61.85 per annum......... 48.90 $0.0194 $0.0152 
Driver at $10.82 per week.............. 546.76 $0.1780 $0.1388 

Total running cost..... Re ides aise $1,466.84 $0.5860 $0.4572 
Four lifters at $8.40 per week.......... 1,392.00 $0.5566 $0.4342 
Total cost of removal.............. $2,861.84 $1.1426 $0.8914 


Mr. Thwaites states that both Messrs. Harrods 
and Messrs. I-vons have each a fleet of electrics, and 
he has gathered from their experience that the more 
intermittent the work the greater the saving. That 
was, indeed, natural from the experience of electric 
work generally, and he could also verify the statement 
by his own experience. He was compelled some six 
months ago, owing to the Government having com- 
mandeered 10 useful horses, to purchase two (2-ton 
Austin) cars to distribute Zcwt. bags of coal from 
door to door in the congested areas in question, and 
he expected the cost of delivery to be heavier than by 
horse. The experience was useful and worked out as 


follows: 
: ONE AUSTIN TWO-TON CAR. 
Qne week, April 25 to April 28, inclusive. 


DPT VGN S WALEB reiso hee a Van hee S oud oi a REN an aa $10.92 
ASSİIStANt ares eee eaa CE e a a alee Aa 9.06 
Insurance and garage ... 2... ccc cc eect en ctw eecves 1.80 
Interest on capital, $3,696 at 5 per cent................ 3.51. 
Depreciation at 15 per cent.......... Pee Nae warn wale alte ae hy 9.84 


Gasoline at 56c per gallon........ cece e cece ec cece eee 16.98 
Oil and grease vi ceed 45 i aw Rae a oS we ew WA ie acs 


Repairs and renewals. ...... ccc cer rece cect sc ceeccnesece 8.46 
Tires oouo wae seed eaae GTTT TET eee ees 9.18 
"Ola COSC. iia et cures Stee ov eae twee Me eens 9.83 
Cost per ton, load of 92 tons, 2.240 pounds per ton.... $0.76834 
Previous cost, 92 tons, with horses...................000, $0.74000 


The saving is not worth considering either way, 
although great care was taken when entering a street 
to go to the top and brake down; but if he had been 
able to secure electrics the saving would have been 
pronounced. His committee will consider the change 
as soon as delivery of the cover-type Edisons are avail- 
able. Electrics were too high in price, but no doubt 
they would cheapen considerably with the advent of 
normal times. Mr. Thwaites is very positive, how- 
ever, that they stand alone on the work mentioned 
for simplicity and economy, apart from the economy 
question. 


LINCOLN HIGHWAY’S NEW PRESIDENT. 


F. A. Seiberling, President of the Goodyear Tire & Rubber 
Company, One of America’s Big Men, Elected. 


In the election of F. A. Seiberling as president of 
the Lincoln Highway Association, succeeding Henry 
B. Joy, who has entered the aviation section of the 
government service, one of America’s big men, has 
been called to direct the affairs of the Lincoln High- 
way. 

Mr. Seiberling is president of the Goodyear Tire & 
Rubber Company, Akron, Ohio, and brings to his new 
office a record of achievement that has few counter- 
parts in American industry. After a varied business 
experience, he founded in 1898 the big rubber concern 
of which for 19 years he has been the active head, 
and which, with its $110,000,000 annual business, is a 
monument to his business and financial genius. 


TRACTORS AND POWER. 


Without a doubt the tractor can be made an elec- 
trical as well as oil or gasoline propelled machine. If 
the heaviest trucks are open to conviction then, this 
newest motor of the soil is also convertible. 

From February 11 to February 16 a unique school 
was conducted in the Coliseum at the Fairgrounds, 
Columbus, O., called by Governor Cox to conserve 
man power and produce greater acreage this year than 
ever. No one man was more surprised to see the 
ready response to the appeal than the governor him- 
self. More than fifteen hundred, mostly young men 
and ambitious, gave up the solid week at their own 
expense to inquire into the intricacies of the tractor as 
a farm necessity. 

In order to encourage every honest and determined 
farmer to secure a motor-driven plow and harrow, at 
least a million dollars will be diverted from usual se- 
curities and devoted to the loans through small banks. 
The Federal Reserve Fund will back up the propa- 
ganda, though one bank will discount paper through 
another of greater assets. A cash payment will get 
the tractor to the farm and after that liberal pay- 
ments, one, two or more years will be granted. 

Specialists in agriculture and mechanics from the 
state universities and from public offices entered the 
unique seminary full of optimism and full of encour- 
agement for the results which are sure to follow the 
larger use of motors and horseless power. 

It is not style which is sought, neither is it looks, 
but horsepower pure and simple. The state does not 
attempt to dictate what make of machine shall be 
used, only that none be overestimated. 

War times demand extraordinary precautions and 
achievements. The tractor is, according to the gov- 
ernor, the heavy ammunition at home. If two tons 
can be grown where one was grown before, it eases 
the market and makes possible a greater supply for 
foreign use. 


Marth 16, 1918. 
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Electric Vehicle a Factor in Transpor- 
tation Engineering 


Time Now Opportune for Encouraging Electric Vehicle A pplications— 
Economies Deserve Wider Publicity—Many Succesful Operations 


i ie time of year is somewhat of a transitory 
nature. Looking back upon the last winter, one 
recalls the salient facts—failures and successes 
—where apparatus and methods have failed, how they 
might have been prevented or modified, and the effect 
of modification upon revenue, safety, time and so 
forth. With the electric vehicle, both manufacturer, 
central station company and prospective buyer, should 
now, as the winter changes gradually into summer, 
consider the electric vehicle performance during the 
past months, and from this plan campaigns and pol- 
icies to take advantage of past experience and existing 
conditions. 

The electric vehicle has played a less prominent 
part in America than it has in Great Britain in the 
last year toward winning the war because we are 
farther removed from the strife of war. We are at 
the source of production of almost all the commodities 
used for waging war and maintaining life, whereas 
Great Britain is isolated from the source of production 


by several thousand miles of ocean, made difficult of . 


travel by submarines and ship shortage. Nevertheless 
the reasons why the electric truck has found such 
strong and enthusiastic exponents in Great Britain, and 
why its use has multiplied so enormously within the 
last couple of years are, too, the underlying reasons 
for the success and desirability of the electric vehicle 
here. Scarcity of coal, high cost of gasoline, shortage 
of skilled labor to drive and, more important on score 
of operating costs, to maintain the gasoline engine and 
mechanism in good condition, and combined low oper- 
ating costs are the reasons that have caused the elec- 
tric to be used so widely in England as a means of 
winning the war. 

Here the pressing problem has been one of trans- 
portation rather than of fuel, although the price of 
gasoline is very high with prospects of going higher 
But the underlying reason for the growth of electrir 


A Fleet of Electric Trucks Indicates Transportation Is Carried 
Out on Sound Business Principles. 


vehicle usage and applications apart from all the othe 
advantages that accrue to the nation and the public as 
in contrast to the owner of the electric is that of low 
operating costs. 

SIGN OF. THE TIMEs. 


It is only of fairly recent date that transportation 
by road as well as rail has assumed the aspect of a 
real problem. Yet today the road transportation prob- 
lem is a very serious one which affects vitally such 
matters as the high cost of living, the limitations of 
railroads to handle freight at their terminals, and the 
ability to keep in close touch and maintain quick inter- 
course between suburb and city, farmer and market, 
for the distribution and marketing of perishable 
produce. 

The horse, inefficient, extravagant and unhealthy, 
is being replaced for bulk haulage by mechanically 
propelled vehicles. Co-ordinated and co-operative 
bulk distribution and trucking have already advanced 
to an accomplished fact in some of the more densely 
and actively populated and therefore more congested 
zones. Trolley and road vehicles are being used more 
than many realize for purposes of rapid transit of 
freight, the reduction of overloaded steam lines and 
terminals. The tendency is to eliminate human effort 
by mechanical, reduce handling to a minimum and dis- 
card needless delays in transit, by concerted means use 
equipment more efficiently and intensely, speed up rate 
of shipments, and lower costs. 

Into the scheme of things the electric vehicle must 
play its part. When, is simply a matter of time. How 
long that time shall be delayed depends very largely 
upon the co-operation, wisdom and enthusiasm with 
which the electric vehicle is sponsored by manufac- 
turer and central station, and with what vim these 
two work together toward a common goal. The de- 
mand for the electric vehicle already exists, is just 
beginning to exist, and thus the central station is 


Public Utitities Not Only Find the Electric Economical But a 
Good Advertisement as Well. 
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fortunate since it is not necessary to create a demand 
and foster a protege as has been necessary with more 
than one class of central-station load in the past. 

It might be said that the larger the number of 
electrics in use within a given territory the simpler is 
it to sell more—provided the saturation point has not 
been reached. The greater the number of electrics the 
more numerous the charging stations, the more and 
convenient and complete the facilities for overhauling 
and maintenance, and the more efficient and inex- 
pensive and universally useful will be the battery ex- 
change system that comes into vogue. 


TRANSPORTATION A BUSINESS PROPOSITION. 


Perhaps there could be no better argument nor 
proof of the economy of the electric than to point out 
the repeat orders made by those who have placed 
their transportation problems upon a scientific basis, 
which means the application of sound business prin- 
ciples. The express companies, whose profits depend 
chiefly upon keeping down operating costs, would not 


The Electric Truck Adds to the Capacity of Freight Terminals 
and Lowers Cost of Freight Handling. 


employ hundreds of electric trucks, a number of these 
companies using several hundred, if it were not eco- 
nomical to do so. The department stores, some of 
which have nearly 500 trucks, whose delivery costs 
are the lowest of all classes of business, would not use 
these large fleets of delivery trucks if gasoline cars or 
horse-drawn vehicles were more economical. 
Unfortunately those business houses whose business 
embraces transportation, not as the main but merely 
an auxiliary undertaking, have not given transporta- 
tion the same sound consideration that they have the 
remainder of their business. The result is too often 
inefficiency and needless expense, which eats into 
profits. This fact is becoming better realized, thanks 
largely to campaigns of education carried on by pro- 
gressive central station companies, and today many of 
the larger bakeries, coal and ice dealers and others 
having to use transportation in some form or other 
are rapidly turning to the electric vehicle as the best 
way of reducing their transportation costs. That the 
cost of delivery is a real factor in the high cost of 
living has been brought out undeniably by a prelim- 
inary report of the Census Bureau. In this survey it 
was found that the cost of cartage one way in cities 
represents on an average 8 per cent of the total cost 
to the consumer. The actual cost varies with the dif- 
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ferent classes of business, of course. The cost of ice 
delivery was found to constitute about 45 per cent of 
total cost, that of coal and wood some Ig per cent, 
of milk and dairy products 12 per cent and for depart- 
ment stores less than 2 per cent. 


MUNICIPAL SERVICE. 


The use of the electric vehicle for municipal work 
is finding staunch exponents. While the number of 
trucks emplcyed in this way is very extensive, this 
branch of transportation and civic efficiency is but in 
its infancy. Politics and civic management are under- 
going a change, times are changing, and efficiency and 
economy are taking the place of corruption, waste and 
extravagance. The city manager idea, the movements 
for cities healthful and beautiful are having the effect 
of attracting atention to the electric for municipal 
work. In Great Britain even more rapid strides have 
recently been made than here in this respect because 
municipalities are there operated differently, economy 
has received greater attention, and economic condi- 


The Large Express Companies Soon Appreciated the Economy 
of the Electric Truck. Today There Are Many Fleets of 
Several Hundred Trucks Each in Service. 


tions since the war have exerted a powerful influence 
on behalf of the electric for municipal service. 

The method existing in many cities of contracting 
for teaming service for hauling, garbage removal, 
street cleaning and various other similar work is often 
of the most corrupt nature, being a means of political 
patronage. Many cities have already abolished this 
primitive, costly and unwise policy of private teaming 
by contract, replacing it with municipally-owned me- 
chanically-propelled vehicles. Invariably large saving 
has been obtained for the taxpayers. 

Street and sewer cleaning and flushing, lamp and 
tree trimming, garbage collection and disposal are 
some of the commoner uses of the electric vehicle for 
municipal service. The slow haul and routine work, 
such as hauling coal to heating plants and removing 
ashes, the circulation of books between libraries and 
similar work are other applications in which the silent 
efficient electric is finding enthusiastic users. For 
ambulance service the electric is ideal with its smooth 
acceleration, gentle control and easy running charac- 
teristics. Its ability to accelerate rapidly, far more 
rapidly than the gasoline vehicle, makes it very advan- 
tageous for turning and frequent starting and stop- 
ping in narrow and congested streets. This same char- 
acteristic is proving of great advantage not in civic 
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Characteristics of Performance and Control Make the Electric 
Vehicle Admirably Adapted for Many Municipal Purposes. 


service alone, however, but with electric taxicabs and 
buses. 
CoaL, IcE AND GENERAL DELIVERIES. 


Coal delivery by electric truck proved itself inval- 
uable during the last winter. The severity of the win- 
ter, the deep snow fall and the great demand for coal 
created a coal situation difficult to handle. Coal sup- 
plies soon became depleted and exhausted. While coal 
existed coal delivery was carried on strenuously, until 
stocks were depleted. The work was severe and under 
the strain horses broke down and gasoline cars failed. 
The electric excelled itself in a number of cases re- 
ported, both as regards tons of coal delivered and 
mileage. Some electrics delivered as many as 70 to 
120 tons of coal in a nine-hour day, traveling more 
. than 26 miles all told to do it. Numerous authentic 
cases have been reported where overloaded electrics 
outstayed gasoline cars, and got through ice and snow 
where horses would not venture and gasoline cars 
failed. 

Ice delivery by electric truck, which has advanced 
particularly well in Chicago, offers interesting econo- 
mies. With the electrically operated ice plant energy 


costs due the high load-factor off-peak ice load are 
low, hence additional energy for charging electrics 
metered through the same meter as the energy for the 
manufacture of ice reduces the cost of battery charg- 
ing even more than under ordinary conditions of rates. 
The economies of electric delivery are, however, not 


Electric Trucks and Tractors Helping Conserve Man Power and 
Expedite Deliveries. 
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Electric Truck Used in Boston for Delivering Coal—Equipped 
With Special Body. 


due to this, for energy cost is but a small item in ex- 
pense. With the electric more rapid deliveries can be 
made than with the heavy two-horse ice wagons, less 
ice is lost by shrinkage, fewer men are required, and, 
very important, the electric does not require to be sup- 
plied with energy except to make up for that actually 
used. In the ice business the demand is largely de- 
pendent upon the weather. On cold days and during 
cool summer spells the demand for ice drops suddenly. 
With the electric truck, these seasonal changes merely 
result in loss of revenue necessitating payment of in- 
terest upon idle investment for trucks and plant. With 
horses, on the other hand, it is necessary to feed them 
whether they work or not. Moreover, the demand 
for ice is erratic. The more intense the heat the great- 
er the demand for ice and the greater the tonnage de- 
livered per diem. The horse suffers in health and 
capacity for work during the hot weather, and thus 
fails when needed most. On the other hand the 
capacity of the storage battery increases as the tem- 
perature of the electrolyte increases. 

So long as ice has to be delivered it matters not 
whether it is natural or artificial ice. Many companies 
deal in both ice and coal, the maximum demand of the 
one coming in the summer, that of the other in the 
winter. In cases of this kind the convertible electric 
truck opens up a wide field, for such a truck can then 
be made available for either ice or coal distribution 
according to the demand or season, in this way per- 


City Garbage Disposal Is Well Adapted to the Electric Truck. 
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mitting the investment in the trucks being utilized 
most efficiently. In Chicago one company 1s credited 
with using some twenty-five of these convertible trucks 
with entirely satisfactory results for nearly two years 
now. 
While the electric vehicle for both commercial and 
pleasure purposes possesses many secondary advan- 
tages over the horse and gasoline vehicles such as 
silence, absence of odor, greater ease of control, less 
wear and tear on roads and so on, the final criterion 
is that of cost to the owner. It is on the basis of cost 
therefore that comparisons should, in the ordinary 
way, be made. Central-station companies and electric 
vehicle manufacturers are familiar with the costs of 
various modes of transportation varied for purposes. 
But it is necessary that the prospective user of a 
mechanically propelled vehicle also have the cost data 
brought to his attention. There is a feast of valuable in- 
formation as to relative costs of operation of gasoline 
and electric truck, but this information circulates in too 
restricted channels. It should reach not only the im- 
mediate prospective purchaser but the ultimate pur- 
chaser. In other words, the advantages of the elec- 
tric vehicle are not sufficiently made known. The elec- 
tric vehicle has made good much too well to have its 
light hidden under the bushel of insufficient publicity. 


ELECTRICITY AS A WAR FUEL. 


“If, according to Dr. Burton, chemist of the Stand- 
ard Oil Company, the 1917 production of gasoline will 
be 2,500,000,000 gallons, of which he estimates 2,000,- 
000,000 gallons will be required for American auto- 
mobiles, it follows that but 500,000,000 gallons will be 
available for use by military trucks and for export to 
the allies,” says F. Nelson Carle, former secretary of 
the Motor Truck Club of America. 

“With all due respect to so eminent an authority, 
I venture to raise the point that nearer 50 per cent of 
our next two years’ production of gasoline will be 
required directly or indirectly for war purposes. For- 
tunately for the passenger car owner, other fuels are 
being adapted to the use of farm tractors and gas en- 
gines so these agricultural necessities will not compete 
with him for fuel as heretofore. 

“But what about the submarine chaser, the gas- 
driven scout cruiser and the motor boat patrol? A 
good, big ‘chaser’ of the type now building, perhaps 
by the hundreds, certainly by the score, has two and 
in some cases three 250-horsepower motors which con- 
sume, in action, 30 gallons of gasoline per hour per 
motor. If we have to supply fuel for-such boats 
abroad as well as in our own waters, 500,000,000 gal- 
lons will not supply such thirsty hornets throughout 
the war without starving either the 70,000 motor 
trucks needed by the army or the 60-horsepower tour- 
ing car. 

“Fortunately millions upon millions of gasoline 
units can be conserved for needed tasks through the 
use of electricity as a fuel, particularly in city truck- 
ing. A large proportion of electricity is made by 
water power, so that even coal is not needed to in- 
crease the supply of this fuel in some sections. Granted 
coal is used, the cost of industrial electricity is so low 
that it forms one of the cheapest means of propelling 
motor-driven city vehicles. 

“The war practically denuded European cities of 
petrol vehicles in the first year of the conflict, and the 
relatively small number of commercial electrics then 
available were in great demand, particularly as horses 
had also been commandeered. 
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“Since that time the demand for electrics has been 
greatly augmented, resulting in a 600 per cent increase 
in England alone. The leading railroads—among 
them the Midland Railway, which has purchased over 
100 electric trucks, many of them American built— 
have bought heavily. All over Great Britain the de- 
mand for electric lorries, and in fairness to all, for 
steam vehicles, too, is said to be greater than the sup- 
ply. Gasoline (petrol) vehicles are still being built or 
imported in large quantities, but almost wholly for 
military purposes. The mortality among trucks pound- 
ing over the shell-shattered roads of France and Bel- 
gium is almost unbelievably high. 

“Much the same situation obtains in France, Ger- 
many and Austria, the electric being given the prefer- 
ence in transporting mail and merchandise about the 
cities or between industrial centres. By its use gaso- 
line is conserved and many wartime economies made 
possible, among these the utilization of women drivers. 

“Even well informed business men do not always 
understand why electricity used for recharging truck 
batteries can be purchased for less than the electricity 
for an office building or residence. The reason is 
obvious if they will but consider the simplest of laws— 
commercial demand. When the business day begins 
factories, stores, elevators and other units make their 
requisition upon the ‘central station,’ as the main plant 
of the electric light company is called, and by 11:45 
a.m. the load has reached a tremendous peak. 

“During a short sunlight day, as in December, the 
demand upon the central station around 5 p. m. is fre- 
quently about all the machines that make the energy 
can stand. There is a small ‘valley’ during the noon 
hour, but, generally speaking, all the current manu- 
factured during the day is consumed. Naturally any 
one adding to the ‘day load’ as it is called, should 
almost pay a premium for his current. 

“But at night all this is changed. Then many of 
the big generators are idle, others producing but half 
their capacity. By midnight a few residences, hotels 
and electric signs are all that is left to consume cur- 
rent. During the ‘off peak’ hours, then, say from 7 
until 7, the central station is hungry for business and 
the man with an electric truck or a fleet of them with 
depleted batteries is as welcome as the proverbial 
spring flowers. 

“Then is when he can buy electricity for as low as 
one-third of what he might pay during the peak hours 
of current demand. So low is this rate in many cities, 
including Boston, that sufficient current to keep a 
5-ton electric truck running all day can be purchased 
for what it costs to buy four gallons of gasoline, or to 
feed a single horse for 24 hours. 

“From the standpoint of motor trucking, then, 
electricity would seem to be the logical fuel for such 
trucks as confine their activities largely ta the city and 
immediate suburbs, Intelligent conservation of petro- 
leum and its derivatives 1s as important as that of 
grains and other products of the soil.” 


VEHICLE POWER FOR SUCTION CLEANER. 


Any live contractor or private owner of an electric 
vehicle can reap a harvest by obtaining a vacuum 
cleaner of proper voltage, and operating it from the 
vehicle battery by a long extension cable. It over- 
comes the housekeeper’s oft-encountered fear that 
your portable machine is running the current bills out 
of sight. Noisy portable gasoline machines are no 
competition for this sort of combination. It works 
successfully and is good for 25 cents per hour. 
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INTERESTING FEATURES OF AN ELECTRIC 
VEHICLE OF 1898. 


Comparisons with Present Vehicles Indicate that Rapid 
Progress Has Been Made. 


By J. G. MITCHELL. 


The electric automobile has very little in common 
with the pioneers of its class. Not only has the entire 
body design been revolutionized as a result of 20 
years’ experience, but the uses to which it was hoped 
the vehicle might be put have been found to exceed 
the inventor’s rosiest dreams. In fact, the original 
inventors of the electric automobile would hardly deem 
the most extravagant claims made for it commensurate 
with the daily experience of today. 

One of the most promising models produced in the 
late nineties was the two-passenger stanhope illus- 
trated in Fig. 1. This car was equipped with solid 
tires about 2 inches wide next to rim and about 214 
inches thick. It carried 40 cells of storage battery in 
four trays of Io cells each. It must be remembered 
that the automobile storage battery itself, at that time, 
was far from its present stage of perfection. The 
cells used weighed approximately 21 pounds each or 
about 875 pounds for the set, ready for use, in its 
four wood trays. This battery had an ampere-hour 
capacity of about 160 at a normal discharge rate of 
20 amperes. The car, without passengers, weighed 
about 2700 pounds. 

At the normal running speed, on level asphalt. 
about 12 miles per hour, the current demanded by the 
motor averaged 18 amperes. The controller was ar- 
ranged to give three speeds, both forward and re- 
versed. They were obtained by connecting all the 
four travs in parallel, first speed 20 volts, then two 
travs in series and the two sets of trays in parallel, 
second speed 40 volts; then all four trays in series, 
third speed 80 volts. With this arrangement it was 
necessary to make use of a straight series motor which 
was reliable and “on the job” all the time, but which 
-was not as economical as some form of compound- 


Electric Vehicle of 1898. 


wound motor would have been on the running speed. 
When a “burst of speed,” 25 miles per hour, was to 
be made, the field winding of the motor was shunted 
with a small adjustable rheostat. The contact arm 
that controlled this shunt was placed at the bottom of 
the carriage dash and was operated by the driver’s 
toe. As the lever was moved to one side the resistance 
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in the field shunt was reduced and the speed of the 
car increased, with a seriously increased drag on the 
battery, until the practical limit of about 25 miles per 
hour on level asphalt had been reached. 

The steering lever shown was also the speed-con- 
trol lever. When swung in a horizontal plane it moved 
the steering wheels just like the old “toboggan” type 
Olds gas cars. When moved in a vertical pfine it 
operated the controller, and when brought sharply 
upward against its stop it operated the service brake. 
This arrangement was a very convenient one and 
driving the car became almost involuntary in a short 
time. When it was desirable to stop short, the very 
act of expressing that desire in a gesture was apt, by 
raising the steering lever, to stop the motor and set 
the brake. As the steering lever was forced down- 
ward it operated the controller drum, establishing the 
proper battery circuit arrangements for successive 
speeds. Each running position of the controller was. 
identified, to the driver, through the steering lever by. 
a series of very perceptible spring engagements in 
notches, one for each speed. 

The small nickeled arrow-shaped lever seen at the 
top of the steering head just below the forward end 
of the steerirg lever operated the reverse drum of the 
controller. When turned so that it pointed forward. 
it was locked in place and the car would move for- 
ward. When turned to point to the rear the car was 
reversed. When turned to point upward the motor 
circuit was open, the car could not be started, and the 
reverse lever could be removed and retained as a 
means of locking the car. 

The hill-climbing qualities of this car, owing to 
batterv conditions, were somewhat dubious. In other 
words, the traction required when the going was heavy 
increased the current demand of the series motor to 
a point that occasionally brought disaster to the con- 
nections between the cells in the trays. To reduce the 
car speed with a corresponding reduction in current 
consumption for this class of emergency going a back 
gear was rigged between the motor and the differen- 
tial. This back gear was similar to that found on 
engine lathes. When the car was in back gear there 
was a double redfiction between the motor and inter- 
mediate gear shaft and between the intermediate and 
the differential. Originally this back gear arrange- 
ment was designed to be operated by a system of 
levers controlled by a “pull up” spade handle in front 
of and below the driver’s place. The author has a 
lively recollection of attempting to change the gear 
after essaying a certain grade and becoming stalled 
midway. The service brake was tied to the inter- 
mediate shaft. The emergency brake was not very 
efficient and operated on the rear tires, through a foot 
pedal, by means of ordinary brake shoes. When the 
attempt was made to shift gears on the grade, the 
emergency brake was set to hold the car, while the 
intermediate shaft and the service brake were mo- 
mentarily out of gear. The emergency brake failed 
to hold and the gear could not be re-engaged either in 
direct or in the back gear. After strenuous effort it 
was realized that the car could not be arrested and the 
trip down hill was made backward at a speed much 
greater than was consistent with comfort. Needless 
to say, the point of application of the service brake 
was changed as soon as possible and the design modi- 
fied accordingly. 

In the floor of the car was placed the foot pedal 
to operate the emergency brake. This pedal was also 
a knife switch in the main motor circuit so that when 
the foot brake was set the motor was-also stopped. 
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It was necessary to throw this pedal and leave the 
motor circuit open when charging, as the charging 
was done through the running contacts of the con- 
troller. This also caused occasional trouble as a care- 
less attendant might, and did occasionally stroll along 
and release the foot brake detent when the charging 
current was flowing. The proverbial “bull in a china 
shop” gyas a peaceful dream compared to a driverless 
electric automobile with both the reserve capacity of 
the central station and the capacity of its own battery 
behind the motor. 

One of the interesting features of the develop- 
ment of this car was the storage battery. It was 
necessary to do pioneer work in many ways and the 
points worked out experimentally are surprising in 
view of present established practice. At first the indi- 
vidual cells of the battery were connected together by 
means of short lead straps bolted at each end to the 
terminals of the cells. For making this connection, 
lead covered bolts were used. This was found, as we 
know now it was sure to be, to give trouble owing to 
the impairment of the contact due to vibration of the 

. car. When once the contact was impaired, the passage 
„of the current through it completed the ruin. The 
cells were then joined together by lead strips “burned” 
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The car that would be considered a joke now, how- 
ever, was the pioneer of its class and many of the 
problems that had to be solved were worked out in 
cars similar to the one shown in the cut. The date of 
the photographs is about 1808. 


HELP SOLVE THE TRANSPORTATION 
PROBLEM. 


Concrete Suggestions to Shippers by the National Organ- 
ization of Business Papers. 


The growing menace of the freight transportation 
situation has induced the Associated Business Papers, 
Inc., New York, through their Executive Committee, 
to formulate a plan for definite, practical co-operation 
by shippers to relieve terminal congestion and keep 
freight moving. 

The following plan calls for action, now, and ship- 
pers everywhere are urged to bring it to the attention 
of the proper organizations for that purpose. 

To win this war we must do things. Do them 
quickly, with less labor and less waste. We must in- 
crease valuable activity and decrease wasteful activity. 


= wer 


We are at present suffering from a decrease of activity 
all along the line. This decrease comes from the in- 
adequacy of the distribution system. It is time for 
the producer of raw material, the manufacturer, the 
warehouseman, the jobber and the dealer to under- 
stand that distribution, the movement of materials 
from the point of production to the point of fabrica- 
tion and the movement of goods from the point of 
fabrication to the point of consumption, is the founda- 
tion of all industrial endeavor. 


to each cell terminal. This was a great improvement 
but the first connecting lead strips were made too light 
and were soon crystallized and broken. It was found 
that the wood trays could not be made to retain the 
heavy individual cells in place tight enough to prevent 
considerable vibration. When the straps used for 
joining the cells were made heavy and were also made 
short and “burned” to the cell terminals, the trouble 
was arrested. In this case the straps not only con- 
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Pioneer Charging Station. 


nected the cells electrically but held them rigidly to- 
gether mechanically, reducing weaving to and fro and 
practically eliminating breakage. | When the light 
straps between cells were used it was a common expe- 
rience of the author to fuse one of them when the 
going was hard. The driver always carried some bare 
copper wire in the tool box of the car in order to be 
able, when occasion demanded, to join them together 
again, after an experience of this sort, and get home. 

The stanhope shown was deemed very cosy and 
comfortable. Compare it with the present electric car 
design. In rainy weather it was necessary to put a 
waterproof curtain over the lap of the driver and pas- 
senger, à la country doctor gig, in order to keep dry. 


GOVERNMENT NEEDS YOUR CO-OPERATION. 


Neither the efficient control of government bodies 
nor the wisdom of the railroad men can solve the 
whole problem. A large part of the difficulty is the 
local and short haul difficulty, resulting in congestion 
which extends back into the main arteries of trans- 
portation. It is time for the business man in all lines 
of endeavor to realize that he is not merely a buyer 
of transportation, at a price per mile or per ton, but 
that adequate transportation service is absolutely nec- 
essary to the profits of his business. At the present 
time the interest charges on goods in transit fre- 
quently amount to very much more than double the 
cost of transportation, while the cost of waste, due 
to inability to secure materials and ship goods, runs 
into much larger figures. 

For these reasons all men who secure their liveli- 
hood from the production of materials or goods and 
the sale of those products should be interested in 
pushing for these items, which will enable us to build 
up an adequate transportation system. 

The government has now assumed control of the 
railroads, and Director General McAdoo has sur- 
rounded himself with an able staff of practical and 
successful railroad operators. A National Highway 
Committee has been appointed, with Roy D. Chapin, 
president of the Hudson Motor Car Company, as its 
head, and the Board of National Waterways Associa- 
tion is working with the official committee on this 
problem. Under these circumstances, and having in 
mind that we have not in our industries displayed any 
well-organized efforts to aid in the solution of the 
traffic problem, it is our recommendation that the 
matter will be best served by our full co-operation 
with these governmental bodies. It is time to quit 
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kicking about rules which are established in the en- 
deavor to clean up the situation and to co-operate in 
such a whole-hearted and intelligent way that the 
tangle of transportation difficulty may be more rap- 
idly untied and the situation cleared in record time. 

It is recommended for this reason that, generally 
speaking, the shipper should be urged to foster move- 
ments in the following directions: 


For THE IMPROVEMENT OF RAILROAD SERVICE. 


1. The provision of adequate rules to secure the 
full efficiency of transportation service. 

2. This includes establishing proper charges for 
freight and demurrage and the enforcement of equi- 
table rules for loading and unloading, shipping and 
packing. 

For THE HIGHWAYS. 


1. The extension of paved highways. 
2. Provision for keeping these highways open at 
all seasons. 
3. Proper provision for the maintenance of these 
highways. 
For THE WATERWAYS. 


1. The construction of barges and small towboats 
to provide for the adequate use of existing highways. 

2. Provision for putting into shape existing water- 
ways that have been allowed to become obsolete. 

3. Provision for the wise extension of these water- 
ways to correlate with the railroad system. 

As a measure of relief from the present conges- 
tion, it is recommended that the shipper be advised 
that he can materially aid himself in the improvement 
of his own transportation conditions and the elimi- 
nation of the excessive costs of not being able to do 
business by carrying out the following suggestions: 


In CONNECTION WITH THE RAILROADS. 


1. Co-operate and put it over. Do not kick at 
changes. 

2. Load and unload promptly. 
convenient season. 

3. Load to capacity. 

4. Do not reconsign en route. Decide the destina- 
tion before the goods leave. | 

5. Pack securely and mark plainly. 


Do not wait for a 


In CONNECTION WITH THE HIGHWAYS. 


1. Make a survey of all the incoming and outgoing 
freight handled within zones of 10, 25, 50 or 75 miles 
from your city. 

2. Ship all goods to be delivered within the above 
zones over the road by motor trucks. 

3. Demand that all goods to be shipped to mer- 
chants in your city and originating within the zones 
mentioned be delivered by motor trucks. 

4. Make a census of all motor trucks in your town 
available for this work.. 

5. Take up with your local offices of the national 
express companies and your local haulage and express 
concerns as to how far they can extend their present 
delivery routes. 

6. Select a committee of the best traffic managers 
of the concerns in your city to lay out a detailed plan 
to suit your own local conditions and determine upon 
the fair rates to be charged. 

7. Arrange for a sufficient number of receiving 
platforms or warehouses where you can use horse 
wagons and motor trucks up to 3-ton capacity to de- 
liver and set down goods, leaving for the larger trucks 
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the running between the main points in the zones. Do 
not try to make the trucks running overland between 
the main points do pick-ups and deliveries. It cuts 
down their efficiency and makes the maintenance of 
schedules impossible. 

8. Put some trucks in the overland haul work on 
definite leaving schedules, so that goods can be de- 
livered to the receiving platforms or warehouses in 
time to make up full loads to any given points. 

g. Arrange a Return Loads Bureau. Arrange with 
the local telephone companies to give your regular 
telephone number to any inquirer calling up and ask- 
ing for Return Loads Bureau. Post notices in the 
offices of all of your merchants that you have estab- 
lished a Return Loads Bureau. Post similar notices 
in conspicuous places in the smaller towns and cities 
through which trucks running to or from your city 
will have to pass. This will enable your trucks and 
those of private truck contractors doing this kind of 
haulage and entering your city to quickly collect loads 
to be transported to their home cities. 

10. Bring all pressure to bear upon your mayor 
and the governor and thence to your highway com- 
missioners to keep all the main highways leading out 
of your city open during the remaining winter months. 

11. Bring all pressure to bear on the proper author- 
ities toward the resumption of the construction of 
main line highways at the earliest pcssible moment 
this spring and for a proper maintenance of the roads 
all year around. 


IN CONNECTION WITH WATERWAYS. 


1. Secure information upon transportation avail- 
able on existing waterways covering short hauls. 

2. Get behind the movement for immediate pro- 
duction of barges for the large canals, such as the Erie 
barge canal, which would relieve the freight situation 
between the lakes, coal regions and the important cen- 
ters on the Atlantic seaboard. 

3. Take up with the traffic manager of your busi- 
ness and the traffic expert of the local chamber of 
commerce the possibility of the use of waterways for 
any part of your freight movement and arrange ship- 
ping plans accordingly. 


GEAR MAKERS TO DISCUSS STANDARD- 
IZATION. 


“Gear Standardization” will be the principal sub- 
ject of discussion at the second annual convention of 
the American Gear Manufacturers’ Association, to be 
held at Green Brier Hotel, White Sulphur Springs, 
W. Va., on April 18, 19 and 20. 

The convention will begin with meetings of com- 
mittees on Thursday morning, April 18. At 1:30 the 
first session will open with an address by President 
F. W. Sinram, “The A. G.-M. A.—Past, Present and 
Future.” Following the address by the Chamber of 
Commerce representative, C. R. Poole will talk on 
“Hardening and Heat Treating of Gears,” and B. F. 
Waterman will present the report of the Standardiza- 
tion Committee. 

Friday morning’s session will include reports of 
officers and committees, election of nine members of 
the executive committee and miscellaneous business. 
An informal banquet will be held in the evening. 

On Saturday morning a paper on “Uniform Cost 
Accounting” will be presented by J. H. Dunn and on 
“Hobs and Hobbing Machines” by a representative 
of the Barber-Coleman Company. 
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New Appliances 
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Cutter Projectors—Half Shade—Standard Receptacles— 
Control Set—Float Switch—Vacuum Cleaners—Trico Fuse 


NEW CUTTER FLOOD-LIGHTING PROJEC- 
TOR. 


A new flood-lighting projector, designed for use 
of 300 to 1000-watt standard Mazda “C” lamps, has 
been placed on the market by the George Cutter Com- 
pany, South Bend, Ind. It is called the “Standard” 
flood-lighting projector. 

The new unit has the same general construction 
features as the Cutter “Universal” projector for flood- 
lighting lamps and which have made the latter. unit 
popular because of its adaptability for the many pur- 
poses for which flood-lighting projectors can be used. 
These features include weather and fumeproof body 
or housing cast of aluminum or gray iron and form- 
ing absolute protection for the lamp and reflector; 
method of mounting that permits of the projection of 
light in any direction in any plane; construction of the 
housing that permits of the interchange of narrow or 
wide-angle-beam reflectors ; sectional wire-glass doors 
to minimize breakage. 

In the new “Standard” projector the socket is 
adjustable both horizontally and vertically for focus- 
ing the lamp or changing the width of the beam; when 
adjustment is made the socket is locked in position. 
Reflectors are made of copper, heavily silver-plated 
and finished with a coat of water and fumeproof 
lacquer. The narrow-beam reflector has a divergence 


New Cutter Flood-Lighting Projector for Standard Mazda “C” 
Lamps. 


of 10 degrees and the wide-angle-beam reflector a 
divergence of 30 degrees. They are designed to redi- 
rect the maximum amount of light from the lamp. 
Ventilation is provided by the hood of this projector. 


METAL HALF-CONE SHADE FOR LAMP 
GUARDS. 


In working about intricate machinery it is very 
often necessary to inspect machine parts or the work 
passing through, especially when trouble develops or 
the work snarls up. Cases where this is particularly 
true are in connection with textile looms, large print- 


ing presses, telephone-cable-making machines, etc. To 
make such an inspection requires a good inspection 
lamp that is guarded against lamp breakage and pro- 
vided with a reflector that at the same time shields the 
eyes of the workman and throws the light into the part 
where the trouble has developed. 

A half-cone metal shade to be used with a lamp 
guard for just such service has been placed on the 


McGill Half-Cone Shade for Loxon Lamp Guard. 


market by the McGill Manufacturing Company, Val- 
paraiso, Ind. It was designed to meet the require- 
ments of weavers, but serves admirably for all similar 
close work. The illustration shows it applied to a 
McGill Loxon guard, the combination making an ex- 
tremely useful adjunct in the lighting equipment line. 
The shade has a dark green exterior and matt alumi- 
num reflecting surface. It is made for use with 25, 
40 or 60-watt lamps and brass-shell sockets. 


NEW “STANDARD” RECEPTACLES. . 


The new additions to the line of “standard” recep- 


tacles, made by the Cutler-Hammer Manufacturing ` 


Company, Milwaukee, Wis.,were designed with the idea 
of providing a “standard” receptacle for the more pop- 
ular forms of conduit fittings, as well as for metal 
molding and for cleat work. The accompanying illus- 
tration shows how easily these receptacles can be used 
with the various fittings. Receptacle No. 7753 is in- 
tended for use with flush plates having a hinged lid. 
Nos. 7760 (one-way base) and 7763 (two-way base) 
are for metal molding. Receptacle No. 7730 can be 
used in a Condulet as shown or with round Unilets, 
or any outlet box having sufficient depth and suitable 
cover. No. 7766 fits both % and 34-inch Paiste Tap- 
lets and No. 7713 is for %4-inch obround Condulets. 
The receptacle for cleat work (No. 7727) has 
proven very popular where open wiring is permitted 
{t can be readily slipped under conductors supported 
by cleats and provides an additional outlet for any 
appliance. These receptacles are of two-piece con- 
struction, held together with one screw and nut. Be- 
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sides being small and neat in appearance, liberal pro- 
vision has been made for entrance of the wires and 
they are very easily wired. Riveted construction is 
used to contact clips, thus insuring against loosening, 
as often happens when screws are used. The C-H 


Some of the Many Ways of Using C-H Standard Receptacles. 


“standard” straight-pull attaching cap shown in the 
illustration is interchangeable on all C-H standard 
plugs and similar standard caps and receptacles of six 
other manufacturers. This interchangeability is very 
desirab e in the factory or home where electrically op- 
erated devices equipped with various attaching caps 
are many times connected to plugs and receptacles fur- 
nished by several different manufacturers. 


A NEW AUTOMATIC SPEED CONTROL FOR 
SUGAR “CENTRALS.” 


To maintain the given relative speed from roll to 
roll in sugar “centrals” and to vary the speed of-the 
crushing rolls as a whole without changing the pre- 
determined relative speeds, the General Electric Com- 
pany has developed a new system of electric drive and 
control for cane-crushing rolls. The pioneer equip- 
ment is being installed in Central Cunagua, Cuba. 

As the cane feed varies, the torque of the motors 
will also vary, and a means was therefore necessary 
to maintain a given speed independent of the load. To 
gain these results this control was developed. 

Previous practice utilized variable-speed induction 
motors with manual speed control, through the adjust- 
ment of the secondary motor resistance, to obtain 
relative speed control and to reduce the output of the 
whole mill. With the variation in torque experienced 
it was found difficult to maintain a given relative 
speed, and when it was desired to operate at reduced 
output it was found that the motors required the same 
power input. Since, however, by reason of the small 
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quantity going through the rolls the refuse cane con- 
stituting the fuel was reduced, in order to maintain 
power it was necessary to make up the deficiency with 
wood or coal. 

The new system provides for automatic control for 
the relative speed adjustments and a variable-speed 
steam turbogenerator to give reduced output of the 
mill. Each motor is served from an individual control 
panel which contains electrically operated switches for 
regulating the speed of the motor. Master controllers 
which control the motors through the panels are 
grouped at a convenient point on the mill platform and 
give the operator complete control of the motors, ex- 
cepting that the general speed changes of the mill are 
made at the turbine governors. The several motors 
driving the individual rolls comprising a mill or tan- 
dem are operated from 4 turbine independent of the 
sugar house and speed changes of the mill will not 
therefore affect the normal operation of the motor- 
driven pumps and miscellaneous drives. 

On the shaft of each motor is mounted a direct- 
current magneto-type generator which excites the mag- 
net coil of a balanced relay. Contact points on this 
relay operate a pilot motor which moves the contact. 
arms of a dial switch and thcreby varies the resistance 
in the motor secondary. As the torque on the motor 
varies, the speed will vary, and thus the change in the 
voltage of the magneto generator will vary the pull on 
the arm of the relay and start the pilot motor up in a 
direction to change the amount of secondary motor 
resistance to restore the motor speed. A resistance in 
the magneto generator circuit regulated by the master 
controllers will provide means for adjustment of the 
motor speed. 

A change in the speed of the tandem changes the 
speed of the magneto generators as well, and would 
ordinarily affect the balance of the relays. Here a 
rather ingenious idea is used to cause the speed gov- 
ernors to readjust themselves to a change in syn- 
chronous speed. The turbine generator is operated at 
constant excitation with changes in speed. The volt- 
age will, therefore, be in proportion to the frequency. 
The magnet coil of the relay, which is excited from 
the direct-current magneto generator, is balanced by a 
coil excited from the alternating-current power cir- 
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Contactor Panel for Controlling Speed of a Sugar-Mill Induction 
Motor by Means of Balanced Voltage Relay and 
Motor-Operated Rheostat. 


cuit. The change in synchronous speed of the motors 
will therefore cause a proportionate change in both 
the direct-current and alternating-current coils of the 
The same 
relative speeds are therefore maintained from roll to 
roll when the speed of the whole mill is changed. 
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The automatic control panel provides for one point 
forward and one point reverse to 75 per cent speed 
with automatic acceleration, two points forward giv- 
ing 80 and 85 per cent by manual control, and ten 
points from 85 per cent to normal load speed with 
automatic speed governor. Automatic control 1s also 
included for the two points of manual control and the 
master control can be quickly brought to any desired 
operating point without overloading the motor. While 
a range in relative speed is provided up to 15 per cent 
with normal load torque, it is not expected that all the 
motors will operate at the same time over this range. 

Operation of the whole mill over a range of 30 
per cent is done efficiently by means of a change in 
the turbine generator speed. If the excitation of an 
alternating-current generator is maintained constant 
and the speed varied, the veltage and frequency will 
vary approximately with the speed. An induction 
motor operating at constant torque from such a gen- 
erator will draw approximately the same current at 
different frequencies, and the power input will vary 
approximately as the speed. The power requirements 
of the mill are therefore in proportion to the fuel 
delivered by the mill and additional fuel is therefore 
not required. 


AN INCLOSED FLOAT SWITCH. 


Anyone familiar with installations of remote-con- 
trolled pumps, such as pumps in the basements of 
buildings and tank pumps along railroad rights of 
way, knows that the pumps and motors receive very 
little attention, and the float switch still less, when the 
motors are started and stopped by such a device. As 
long as the water gauge shows a good ‘supply of water 
in the railway tank the attendant will not trouble him- 
self to know whether the float switch is covered with 
ice and dirt or whether the operating mechanism of 
the switch can operate properly. Overflowing of 
water tanks is not an uncommon occurrence. 

Realizing the lack of attention given to float 
switches and the severe conditions under which they 


Cutler-Hammer Inclosed Float Switch Arranged for Wall 
Mounting. 


must operate, the Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis., has developed an inclosed 
weatherproof float switch built so heavily it will stand 
lots of abuse and with an operating mechanism that 
will positively open and close with the rise and fall of 
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the float. One of the chief objections to some switches 
is that they get out of step, if for any reason the 
switch fails to latch in. This happens through the 
contacts becoming badly burned, which prevents the 
blade from entering the clips, or where the blades be- 
come bent out of adjustment the same result follows. 
When the latching mechanism of such a switch gets 
out of step, the switch opens when it should close, and 
vice versa. The design of the new C-H switches 
makes this impossible. The switch can only be open 
when the lever is in one position and only closed when 
in the opposite position. 

A cast-iron case provided with mounting ears car- 
ries all of the operating machanism and terminals. A 


Operating Mechanism of C-H Inclosed Float Switch. 


hole is tapped and bushed in the top of this case for 
the entrance of conduit. This arrangement permits 
removing the lower inclosure without disturbing the 
operating mechanism or connections. 

The new operating mechanism consists of a cam 
and roller. The arm carrying the roller is pinned to 
the main shaft, which is turned by the outside cast- 
iron lever. The cam is made of malleable iron and is 
cast integral with the sleeve’ carrying the switch 
blades. This sleeve turns on the main shaft. When 
the main shaft is rotated, the roller is driven up the 
side of the cam, tightening an elliptical spring. When 
the roller passes the point of the cam, the tension of 
the spring either opens or closes the switch. This 1s 
the positive part of the mechanism, as the switch will 
always be open when the roller is on one side of the 
cam and always closed when on the other side. In 
addition to the action of the roller and spring, a di- 
rect pushout is provided through an auxiliary lever 
which communicates the motion of the main ‘shaft di- 
rectly to the cast sleeve, carrying the blades and 
pushes the blades clear of the switch clips. Under 
normal operation this pushout 1s not required, but it 
becomes effective should the switch tend to stick. 

These switches are furnished complete with a 
sheet-copper float having conical ends, float. rod, and a 
heavy float-rod guide. Conical end construction is 
used on the copper floats to give greater strength than 
flat ends and to lessen chance of the float opening at 
the end seams. Various mounting and controlling ar- 
rangements are furnished. The single-pole switches 
are intended for use in connection with a starter for 
controlling alternating-current or direct-current mo- 
tors. The two, three and four-pole float switches are 
designed for single-phase self-starting and polyphase 
squirrel-cage motors, which may be thrown directly 
across the line to start. They can also be used for 
direct-current motors when used with a suitable self- 
starter. These multi-pole switches have a maximum 
capacity of 5 horsepower at 110 volts and 7.5 horse- 
power at 220, 440 or 550 volts. 
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DEVELOPMENTS IN VACUUM CLEANERS. 


Descriptions of Representative Types of Cleaners with 
Particular Reference.to Improved Designs. 


The motor-driven vacuum cleaner has been on the 
market something over 10 years, during which time it 
has had a steadily increasing application. The ripened 
experience gained through these years has perfected 
the machine in many details which at first were 
naturally crude. It has also given opportunity. for 
the development of new models embodying features 
of valuc. 

The last year or so no very radical changes have 
been made in cleaner design and construction aside 
from such as have been necessitated by the scarcity 
and high cost of materials, which in a few cases has 
led to slight changes in construction details without 
affecting the value of the machine. In the following 
series of descriptive articles are given accounts of a 
number of developments by leading manufacturers of 
vacuum cleaners. No attempt has been made to more 
than state the claims made by the respective makers. 


Hotpoint Division, Edison Electric Appliance Com- 
pany, Inc. 


_ This organization long known as the Hotpoint Elec- 
tric Heating Company, Ontario, Cal., has been making 
two models of Hotpoint cleaners. Model L is made 
of pressed steel, is light in weight, yet strong and 
durable. The suction chamber and all parts over 


which the dust passes are made absolutely smooth and 
free from obstruction so that no dust or dirt can 
lodge on the inner surface. The exterior is finished in 
highly polished nickel over a heavy plating of copper. 
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the casing made of cast aluminum and the motor is 
mounted horizontally. This model is provided with a 
gear-driven floor brush in the nozzle which is con- 
nected with the floor wheels. 


The Regina Company. 


The Regina cleaner made by the Regina Company, 
of New York and Chicago, is made in two principal 
models, of which Model L is similar in design and 
appearance to Model k, but is operated by a larger 
and more powerful motor. These cleaners include a 
revolving brush inside the nozzle, this brush being 
operated through a set of gears inclosed in a dustproof 
gearcase. The body of the cleaner is made largely of 
aluminum, giving lightness in weight and easy manipu- 
lation. The nozzle is 12 inches wide and is so de- 
signed as to operate effectively in corners and close 
to baseboards. It can also be used for cleaning stair 
carpets. The extreme height of the cleaner is only 
67% inches above the floor. The oiling system is ar- 
ranged so as to require oiling only once in a few 
months. 


Hurley Machine Company. 


The Thor cleaners made by the Hurley Machine 
Company, Chicago, Ill., are of sturdy design and con- 
struction. The one illustrated is known as the Thor 
No. 5. It has a steel body welded into one piece. The 
nozzle is nine inches wide and contains a rubber comb 
for picking up hair, threads, ravelings, etc. This 
brush is easily adjusted up or down as desired. A 
swiveling caster supports rear of machine so it may 
instantly be turned in any direction. Total weight is 
only slightly over eight pounds. Hose for special 


Hotpoint Cleaner, Modei L. 


This model is provided with an air-cooled motor tak- 
ing 160 to 170 watts. It has an oiling system that 
allows no oil to drop on the floor coverings. The rear 
caster swivels so as to permit ready change in direc- 
tion of travel of the cleaner without lifting. The 
switch is placed close to the handgrip at the end of the 
handle. The floor wheels are rubber-tired. A con- 

= necting cord 18 feet long is provided. 
Model M Hotpoint cleaner 1s identical in general 
features with the Model L described above, but has 


Hotpoint Model 


M. Thor Electric Cleaner No. 5. 


tools is attached by merely removing the round metal 
cap over the word Thor above the nozzle and insert- 
ing the hose end, which cuts off the suction from the 
nozzle and concentrates it in the hose and tools at- 
tached thereto. 

The Thor model No. 12 is similar in general design 
to the No. 5, but has a 12-inch nozzle and a rubber 
bumper in front. It is intended for use in larger 
homes, apartments, hotels, ete., where a more power- 
ful cleaner is required. : 
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‘ Pneuvac Company. 


What is known as the Electric Sweeper-Vac is 
made by the Pneuvac Company, Worcester, Mass. 
This machine is light in weight and has a nozzle rest- 
ing directly on the rug or carpet being cleaned. It has 
a self-cleaning motor-driven brush connected to the 
motor by means of a wormgear drive and belt inclosed 
to protect it from pins and dirt. The motor is bal- 
anced by having the fan at one end of the shaft and 
the brush drive at the other end. The brush can be 


instantly started and stopped by means of a switch. 


located on the motor; this permits cutting out the 
brush when the hose is attached to the cleaner for use 
with portable tools so that the full power of the motor 
can be used for suction. A simple oiling system that 
needs attention only once a month is provided. The 
rear of the machine is supported by wheels instead of 
a caster. By means of a little finger on the side of 
the handle fork, the nozzle can be tilted upward to 
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Electric Sweeper-Vac. 


help clean slippery rugs. This cleaner is said to have 
a high vacuum and, combined with the brush, an ex- 
ceptional cleaning efficiency. 


Birtman Electric Company. 


The “Bee” vacuum cleaner is made by the Birtman 
Electric Company, Chicago, Ill. It has a single-piece 
cast aluminum casing with swiveling rear caster. The 
nozzle contains a gear-driven revolving brush con- 
nected with two rubber-tired supporting wheels. The 


Bee Electric Vacuum Cleaner. 
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driving motor is one-sixth horsepower, air-cooled, and 
runs at 9200 to 9300 revolutions per minute. This 
high speed of the fan produces a very strong suction. 
Oblong carbon brushes are used on the motor arma- 
ture to give abundant contact surface and prevent 
wrong insertion. A large hose connection leading 
directly into the center of the fan is obtained by 
swinging the name plate to one side. Every part of 
the machine is carefully adjusted at the factory so as 
to require no further adjustment. 


The Torrington Company, National Sweeper 
Division. 

Two types of electric vacuum cleaners are made 
by The Torrington Company, National Sweeper Divi- 
sion, of Torrington, Conn., and Worcester, Mass. The 
Torrington Electric Vac is illustrated herewith. It has 
a horizontal universal air-cooled motor driving the suc- 
tion fan at very high speed. The nozzle is nickel-steel 
and contains a revolving brush with three rows of 
bristle tufts for sweeping up the incrusted surface dirt, 
lint, etc. This brush is easily removed and is positively 
driven to revolve in the opposite direction to the move- 
ment of the cleaner. The front wheel bearings are 
just back of the nozzle. 


Torrington Electric Vac. 


The company’s Aladdin electric cleaner is of same 
general design but has not the same refinements of 
construction, thus making it a somewhat lower priced 
machine. | 


The P. A. Geier Company. 


The Royal electric suction cleaner is made by the - 
P. A. Geier Company, Cleveland, Ohio, and is claimed 
by the manufacturer to possess a number of distinctive 
features. Special care is taken in producing a per- 
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fectly balanced fan. This is a solid aluminum casting 
operating at high speed and giving what has been 
found to be an unusually high suction. The motor 
operates at a speed of Qgooo revolutions a minute, 
which, together with the design of the fan, accounts 
for the high suction that has been demonstrated in 
numerous tests. The motor armature and fan are 
supported by extra large phosphor-bronze bearings 
immersed in oil so as to require oiling only about 
every three months. The nozzle is designed to clean 
under radiators and low furniture. It is 14 inches 
wide and is provided with a simple adjustment for 
regulating its height for the carpet or rug being 
cleaned so as to adapt it to the requirements of the 
particular weave. A stationary brush is provided in 
the nozzle that is readily detached. The dust bag is 
of special construction, very quickly detached and 
shaken out. To remove the suction nozzle and replace 
it with the hose connection requires merely the press- 
ing of a button and makes a perfect connection with- 
out loss of suction when the hose is used. The handle 
is of high-grade steel tubing, finished in nickel plating. 
When the hose and separate cleaning utensils are used 
the handle is employed as an extension piece. In this 
case the bag support holds the bag in place. The 
cleaner is also easily convertible into a blower for 
certain purposes where the dust cannot be removed in 
any other way. | 


Kent Vacuum Cleaner Company, Inc. 


The Vacuna cleaner, manufactured by the Kent 
Vacuum Cleaner Company, Inc., Rome, N. Y., uses 
the turbine principle to insure a constant flow of air, 
thereby maintaining the suction pressure at practically 
the same value whether the opening of the cleaning 
tube is closed by contact with the surface to be cleaned 


Kent Semi-portable Cleaner. 


Kent Portable Cleaner. 
or whether it is free. On this account the makers 
state that the Vacuna has the ability to pick up every 
article and at the same time not exert a strong enough 
suction to injure the fabric being cleaned. The tur- 
bine operates at very high speed and is carefully bal- 


ELECTRICAL REVIEW 


491 


anced so as to run steadily without vibration. West- 
inghouse universal motors are used; this motor is de- 
signed on the principle used in the manufacture of 
very large motors such as used in railway work and 
is of the concentric compensating type which insures 
very long brush and commutator life. Variation of 
speed at the same load between direct and alternating- 
current service is very small. 

The Kent company manufactures the small port- 
able machine shown, which is intended to be wheeled 
over the carpets and rugs; the semi-portable model 
for heavier work also shown herewith, which is to 
be used with hose and hand tools; and a number of 
sizes of stationary plants for permanent installation. 


Apex Electrical Manufacturing. Company. ` 


The vacuum cleaners made by the Apex Electrical 
Manufacturing Company, Cleveland, Ohio, are pro- 
vided with special nozzles subdivided in the interior 


Apex Vacuum Cleaner, Modei A-3. 


by means of riffled ribs to cause a uniform suction 
over the entire width of the nozzle. The nozzle has a 
broad poking front to enable it to get under furniture 
easily. The type A-3 cleaner shown herewith is only 
6% inches high, which further aids in ability to get 
under beds, dressers, davenports, etc. The type B-1 
is a somewhat larger and more powerful machine, but 
has the same general characteristics and because of its 
poking nozzle is called the “Submarine” type. The 
nozzle contains a traction-operated revolving brush. 


Pittsburgh Electric Specialties Company. 


The Pittsburgh Model K cleaner is made by the 
Pittsburgh Electric Specialties Company, 398 Broad- 
way, New York City. The casing is entirely of 
aluminum and houses a vertical, air-cooled, universal 
motor. The nozzle is 12 inches wide and 11%: inches 
across the opening. It contains a revolving brush that 
may be quickly removed by shifting a small brush- 
holding shutter. By moving the regulating button, 
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the height of the nozzle from the carpet may be readily 
adjusted. A set of simple handle stops permits the 
handle to remain in the upward position without use 
of locking clamps or screws. The bag is made of high- 
grade khaki and is quickly attached and detached by 
means of a simple locking device. A special set of 
attachments can be provided. 


The Hoover Suction Sweeper Company. 


The makers of the Hoover electric suction sweeper, 
the Hoover Suction Sweeper Company, New Berlin, 
Ohio, have made a special feature of the motor-driven 
brush, included in the nozzle of this device. It is said 
that this brush vigorously shakes, thoroughly sweeps 
the rugs and carpets, and in addition cleans them by 
suction. The brush revolves with considerable speed 
so as to give the combined action of a broom and suc- 
tion device. The brush is made of soft hair so as not 
to injure rugs. By means of this brush combined 
with the vacuum, the cleaner is enabled to remove 
light surface dust, clinging dirt, such as threads, hair 
and lint, and heavily imbedded dirt which has been 
ground into the warp of the carpet by walking over it 
and through the use of rocking chairs. This brush is 
patented by the company. The Hoover cleaners are 
made in four sizes suitable for the requirements of 
different sized homes, hotels and public buildings. 


TRICO RENEWABLE CARTRIDGE FUSES. 


A new type of renewable cartridge fuse has been 
placed on the market under the name Trico. The dis- 
tinctive feature of this fuse is that the renewal ele- 
ment is itself a complete inclosed fuse and is care- 
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bolted to the blades, thus making perfect copper to 
copper contact and eliminating the possibility of oxi- 
dized and burned renewal-element terminals due to 
heating at the contact bolts. 

To inspect the ferrule type fuse requires merely 
the removal of one cap and the opposite end screw. 
To inspect the knife-blade fuse necessitates removal 
of only one cap. If the fuse has been blown, a slight 
pull on the terminals of the renewal cartridge permits 
the link to be drawn out. It is practically impossible 
to abuse the ferrule fuse because the fuse links cannot 
be doubled up or wire inserted instead of the Trico 
renewal cartridge. Abuse of the knife-blade type is 
minimized because this fuse can be so easily opened 
for inspection and attempted abuse instantly exposed. 

These fuses are made of the highest grade mate- 
rials and wrought by skilled workmen. The outer 
casing 1s of the best quality horn fiber which is im- 
pervious to moisture. This casing is highly polished. 
The metal parts are ground to a bright finish. The 
entire design provides for but few parts, each of sim- 
ple and rugged construction. In the knife-blade type 
the terminals are self-alining, thus insuring perfect 
contact with the clips and preventing blowouts from 
heating at the terminals. Fach renewal element is 
carefully filled, individually inspected and uniformly 
rated by use of calibrated instruments. 

The Trico fuses have been rigorously tested and 
found to meet all the test requirements of the National 
Electrical Code. Numerous inspection departments 
have approved their use and inspectors commended 
them for being exceptionally well made. The con- 
venience of eliminating the bother of powder filling 
and the safety of using protected, self-contained, re- 


Trico Ferrule Type Renewable Fuse Shown Assembled Complete and With End Screw and Cap Removed to Expose the Protected 
Renewal Fuse Element. 


fully made up and powder-filled at the factory. The 
powder used in the inner cartridge has flame-retarding 
properties and is introduced to chill the gases formed 
when the fuse blows and to smother the arc. It 
increases the accuracy of the fuse and prevents violent 
explosions on short-circuits. It also serves as a time- 
limit on the action of the fuse, preventing momentary 
overloads from interrupting the circuit by needless 
blowing of the fuse. Being a poor conductor of heat, 
it prevents the charring and burning of the outer 
casing and blackening or burning of the contacts. 

For sizes below 60 amperes, the ferrule type of 
fuse is made and for sizes 65 to 600 amperes the knife- 
blade construction is used. In the former the caps are 
screwed over the fiber shell up to the terminals of the 
renewal cartridge and are then secured with heavy 
brass end screws. In the knife-blade type the renewal 
cartridges have solid copper terminals that are securely 


Trico Knife-Blade Renewable Fuse With Cap Removed to Expose Terminal and Renewal Element, 


newal elements is appealing to users. Their use 1s 
said to reduce fuse-maintenance expense about 75 
per cent over the ordinary non-renewable fuse. 

Trico cartridge fuses are manufactured by the 
Trico Fuse & Manufacturing Company, Milwaukee, 
Wis. M. B. Austin & Company, 700 West Jackson 
Boulevard, Chicago, Ill., are the general sales agents 
for the makers. 


Metropolitan Edison Erects Boiler House.—The 
steel construction work on a boiler house at the West 
Reading plant of the Metropolitan Edison Company, 
Reading, Pa., has been started and it is expected that 
the new structure will be completed in about a month. 
Two boilers of 1000 horsepower each will be installed 
in the building, and will increase the normal rating 
capacity of the boiler house to 12,000 horsepower, or 
a maximum rating of 30,000 to 36,000 horsepower. 


Which Is itself a Cartridge 


Protected Fuse. 
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Hurley Machine Company Located in New Quarters—Hot- 
point to Conduct Publicity Campaign—Catalogs Distributed 


Triangle Conduit Company, Inc., with general offices 
and works at 50-54 Columbia Heights, Brooklyn, N. Y. 
announces the appointment of Alva D. Stein, 156 Purchase 
street, Boston, Mass., as its New England selling agent. 


The Wellman-Seaver-Morgan Company, Cleveland, 
Ohio, has been awarded a contract for manufacturing and 
delivering to the Philadelphia and Norfolk navy yards a 
considerable number of electrically driven capstans, aggre- 
gating $96,800. 


Cumberland Electric Manufacturing Company, Mem- 
phis, Tenn., is sending out a four-page leaflet on its Im- 
perial bell-ringing transformers, which eliminate the use 
of all classes of batteries and are easily and readily in- 
stalled. Four types of these transformers are shown and 
their particular uses described in brief. Data as to sizes, 
prices, wattage, etc., are contained in the circular. 


The Automatic Reclosing Circuit Breaker Company, 
Columbus, Ohio, is distributing Bulletin 30 on its automatic 
reclosing circuit breakers and relays for the protection of 
direct current circuits, which gives a general description, 
theory of operation and application. These circuit breakers 
are claimed to afford suitable protection for any direct cur- 
rent circuit subject to overloads and short circuits and are 
especially adapted to motor generator sets and rotary con- 
verters, motor haulage and machine line circuits im mines, 
crane circuits in steel mills, shipvards, docks and other indus- 
trial plants, larry circuits in mills and coke oven plants, and 
railway sub-stations. The booklet tells how the operation of 
small sub-stations together with proper alternating current 
protective devices may be safely and economically accom- 
plished. Several types of circuit breakers and relays are de- 
scribed and illustrated, and several diagrams showing the 
wiring, dimension and method of application are contained in 
this bulletin. 


Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa., is sending out a booklet entitled 
“Marine Application of Reduction Gears of Floating 
Frame Type.” This is a reprint of the paper presented 
by John H. Macalpine at the spring meeting of the In- 
stitution of Naval Architects of London, held March 29, 
1917. This article deals very fully with the design, theory 
and performance of reduction gears of the floating frame 
type originally produced by the late Admiral George W. 
Melville, U. S. N. The most important conclusions 
reached in the article, briefly stated, are that a floating 
frame gear will operate perfectly with the pinion sensibly 
out of line, which overcomes the great difficulty of rigid 
gears; the floating frame corrects from one-half to two- 
thirds of the effect of torsional yield of the pinion, and 
that the performance of gears of any design should be 
judged by the value of the “power constant” it will safely 
bear. From data available for rigid gears, it is concluded 


that the power constant at which gears are usually run is . 


much higher in the case of floating frame gears than of 
rigid gears. Two marine installations, one of a slow oil 
tank, single-screw steamship with double reduction, and 
the other, a faster passenger and freight turn-screw 
steamer with single reduction, are described in detail and 
well illustrated by diagrams showing arrangement of ma- 
chinery, port propelling units, various parts of the gears, 
etc. Booklet 1584, dealing with “The Further Prospect 
of Railroad Electrification,” by F. H. Shepard, director of 
heavy traction of the Westinghouse company, is also of- 
fered for distribution. In this booklet the author reviews 
the activities of the railroads during the past year and 
tells how the problems of labor shortage, lack of fuel, etc., 
have been met. He states that the electric locomotive of 
today. in its ability to handle the heaviest trains in con- 
gested service, to make long-sustained runs and to re- 
main continuously in service, has demonstrated its un- 
questionable superiority over any method of steam opera- 
tion, and tells of the prospects of the electrification of 
railroads. 


Pass & Seymour, Inc., Solvay, N. Y., are sending out 
a loose leaf perforated page to tit their catalog No. 24, on 
porcelain Shurlok key and keyless sockets and recepta- 
cles. This page, which is numbered 42-A, describes and 
illustrates these products. 


Globe Electric Company, Milwaukee, Wis., through 
its sales manager, W. R. Patton, announces the opening 
of an ofhce at 106 North La Salle street, Chicago, HI, to 
take care of its increased business in electric farm-lighting 
plants and storage batteries. This office will be in charge 
of G. M. Gardner. 


The W. G. Nagel Electric Company, Toledo, Ohio, 
is sending out motor list No. 24, offering bargains in new 
and remanufactured motors and generators, both alternat- 
ing and direct current, and other electrical equipment. 
Every machine listed is modern in every respect and by 
the Nagel process of remanufacturing is claimed to be as 
good as new so far as appearance and satisfactory service 
are concerned. Each piece of machinery is thoroughly 
overhauled and given a two-hour running test, during 
which time its performance is carefully watched by an 
expert. Complete data as to the styles of motors, gener- 
ators, hoists and starting compensators, prices, etc., are 
contained in the list. 


Hotpoint Division, Edison Electric Appliance Com- 
pany, Inc., 5660 Taylor street, Chicago, is preparing an 
extensive publicity campaign for pushing the Hotpoint 
electric vacuum cleaner. This is known as a patriotic 
conservation campaign and will consist of large display 
advertising in several magazines of national circulation. 
Among these it 1s arranged to have full-page, two-color 
“ads” in the May and July issues of the Good House- 
keeping magazine, full-page, four-color “ads” in the May 
and June issues of the Ladies’ Home Journal; also full- 
page, two-color spreads in the May 4 and June 29 issues 
of the Saturday Evening Post. There is no doubt that 
many of the millions of readers of these publications will 
be influenced “to do their cleaning electrically” as a re- 
sult of seeing these advertisements. Thus, housewives will 
have more time to devote to the many duties they need to 
perform for the Nation. 


The Reflectolyte Company, 914 Pine Street, St. Louis, 
Mo., is distributing a catalog descriptive of the Reflecto- 
lyte system of illumination. The Reflectolyte is a scien- 
tifically constructed and mechanically perfect lighting unit, 
designed to radiate and diffuse the bright light of modern 
high-intensity Jamps. The body of the reflector is made 
of heavy pressed stecl with successive coats of pure white- 
porcelain enamel fused on, layer by layer, at a tempera- 
ture which melts glass, and cannot peel or discolor. Re- 
flectolytes are claimed to operate efficiently regardless of 
the height, shape or color of the ceiling and may be at- 
tached to the ears or stud of any outlet box or wood or 
plaster ceiling. In this publication is introduced the 
“Ceiling-Bright” Reflectolvte, which is considered a dis- 
tinct advance in scientific illumination, and the particular 
advantages afforded by this system of illumination are 
clearly set forth. A cross-section of the unit, showing 
the construction, method of attachment, etc., is shown. 
The catalog contains handsome illustrations of the various 
styles of Reflectolytes and gives some idea of the at- 
tractive ornamental work executed on this line of lighting 
units. 

Hurley Machine Company, Chicago. IIl, is rapidly 
moving the last of its departments to its large new factory at 
Cicero, Hl. As shown in the general prospective view 
on next page, this is a very spacious establishment for the 
production of the company's well-known Thor electric labor- 
saving machines tor the home—electric washing and ironing 
machines and vacuum cleaners. The principal product is 
washing machines and the factory is the largest one in exist- 
ence making electric washing machines. 
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in New 


Group of Motor-Driven Automatic Screw Machines 
Hurley Factory. 


Exceptional development is represented by the completion 
of the new factory of the company, which not many years 
back had its modest beginnings in small rented quarters. 
Superior quality in design, materials and workmanship of its 
products, backed by unusual service features, has shown its 
impress in the company’s rapid growth. Recently the fac- 
tory had increased to three floors in the building at Monroe 
streets, but these facilities proving entirely 
inadequate, a six-acre site was purchased at Fifty-fourth 
avenue, near Twenty-second street, in Cicero, just west of 
the Chicago city limits. This site is served by a railroad 
siding, giving good shipping facilities, and lies alongside the 
right-of-way of the Metropolitan Elevated Railway, which 
here runs at grade and furnishes rapid transit to the city. 

The buildings are of substantial mill construction and 
for the most part one-story high with saw-tooth roofs, giving 
unusually good daylight and ventilation. The three-story 
building contains the general offices and employes’ restaurant; 
it also is exceptionally well lighted, both by day and night. 
An automatic sprinkler system is installed throughout the 
establishment. The present buildings have a floor space of 
185,000 square feet, or about three and one-half acres. No 
department is crowded, but has its equipment arranged to the 
best advantage. Abundant room is left on the opposite side 
of the street for future expansion. Here a garage is to be 
built for the company’s trucks and automobiles of its officials 
and city sales force. 

Electric power supplied by the Public Service Company 
of Northern Illinois is used throughout the premises and 
every possible labor-savirg equipment is employed to secure 


Stock of Kiln-Dried Hard Maple for Washing Machines in One 
of the Stock Rooms. 


the best possible production and uniformity of product. Spe- 
cial consideration has been given to the welfare of the em- 
ployes. All workrooms and offices are large, bright, well- 
ventilated and cheerful. The third floor of the office building 
is a model kitchen and lunchroom where wholesome food is 
furnished the employes at cost price. The flat roofs are used 
in summertime as roof gardens. Every safeguard is pro- 
vided to minimize accidents, but to take care of any that may 
occur there is a hospital section with a well-equipped oper- 
ating room in charge of a skilled physician and surgeon, who 
is also at the disposal of all employes for free examination 
and medical advice. 

The washing-machine department is along the Metro- 
politan railroad. It was the first section of the factory to be 
occupied about five or six months ago. At the extreme right 
or east end is the foundry, which is now being equipped with 
a cupola furnace and other necessary apparatus. The north- 
ern saw-tooth building houses the vacuum-cleaner and jroning 
machine departments. In the office section are the executive 
offices and the general offices of the sales, credit and account- 
ing departments. It is expected to concentrate at the Cicero 
works all of the manufacturing and practically all of the 
offices. A Chicago city office will still be retained at 28 East 
Jackson boulevard, in the Steger building, on the ground 
floor of which the city demonstration and salesroom is located 
Here can be seen models of the Thor electric washing ma- 
chine, which is made in twenty styles; also the Red electric 
washer and wringer, the Thor ironing machine, made in six 
sa ha and the Thor electric vacuum cleaner, made in two 
styles. 


We - 


rea 


General View of Hurley Machine Company’s New Factory -at, Cicero, IH. 


March 16, 1918. 
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Westinghouse Patriotic Association Organized—E. E. San- 
ford to Serve as Major—J. C. Maxon Receives Commission 


A. M. Dopns, who formerly worked 
with the efficiency force at the Brunots 
Island Station of the Duquesne Light 
Company, Pittsburgh, Pa., and enlisted 
in the Marine Corps, is now located at 
Fort Crockett, Galveston, Tex. 


ELECTRICAL SUPPLY JOBBERS’ ASSOCIA- 
TION on its roll of honor lists the names 
of 1,545 men now enlisted in the ranks 
of the army and navy, who were tor- 
merly in the employ of association 
members. 


. C. Maxon, formerly of the New 
York distributing ofice of the Western 
Electric Company, who enlisted in the 
Naval Reserve Force last September, 
has been commissioned an ensign and 
has been assigned to the U. S. S. 
Jupiter. 


AMERICAN SociETY OF MECHANICAL 
ENGINEERS of New York City in the 
March issue of its Journal publishes the 
ninth installment of its’ roll of honor. 
The list contains the names of 83 mem- 
bers enlisted in various branches of 
government service. 


E. E. Sawnrorp, of the securities de- 
partment of the Northern States Power 
Company, St. Paul, Minn., will serve as 
a major during the next Liberty Loan 
drive for St. Paul, having charge of 10 
teams of solicitors for the St. Paul 
district. Mr. Sanford has also been ap- 
pointed a member of the Committee on 
Legislative Research and Recommenda- 
tion of the St. Paul Association of 
Commerce. l 


BELL TELEPHONE COMPANY OF PENN- 
SYLVANIA in the March number of Tele- 
phone News records the death of John 
J. Holiowell, the first of its men to be 
killed in the execution of his duties with 
the American Expeditionary Forces and 
was a private in Company D of the 
46th Telegraph Battalion, N. A. Priv- 
ate Hollowell was a cable splicer in the 
Philadelphia plant department of the 
company and in April of last year en- 
listed in the First Telegraph Battalion 
of the Signal Corps. 


Paciric Gas & ELeEctrRIC COMPANY, 
San Francisco, Cal., devotes several 
pages of the February issue of the 
Pacific Service Magazine to its roll of 
honor, which contains the names of 362 
employes now in government service. 
The enlistments from the district offices 
of the company are as follows: San 
Francisco, board of directors, 1, gen- 


eral offices, 42, San Francisco district, | 


96: San Francisco Supply, 6; Alameda 
County, 54; Chico, 1; Colgate, 6; Con- 
tra Costa, 8; Colusa, 1: De Sable, 5; 
Drum, 5; Electra, 5; Fresno, 5; Martin, 
8: Marysville, 16; Napa, 4; Nevada, 3; 
Petaluma, 1; Placer, 5; Redwood, 21: 
Sacramento, 27; Sacramento Supply, 5; 
San Joaquin, 4; San Jose, 28; Solano, 
3: Santa Rosa, 2, and Vallejo, 1. The 
names of 13 emploves who have enlisted 
but have not as yet been called to the 
colors are also given. 


ROLL OF HONOR. 


The electrical industry, perhaps 
to a greater extent than any other 
industry, has answered the call 
of the Nation for Men. As this 
is a war of engineers, naturally 
the technically trained men in the 
electrical industry have been in 
great demand and they have re- 
sponded with splendid patriotism. 


Many of the large utility and 
industrial corporations have as- 
signed men for Government serv- 
ice aside from those who have 
voluntarily entered or been called 
for service. : 


Tue ELectricAL Review will 
welcome news concerning men 
who have entered the service or 
who are engaged in any patriotic 
duties. 


THE WESTINGHOUSE ELECTRIC Pa- 
TRIOTIC ASSOCIATION OF CHICAGO was or- 
ganized in February by the Chicago dis- 
trict employes of the Westinghouse 
Electric & Manufacturing Company. 
Out of a total of 294 employes of the 
company in this district, 227 were 
enrolled as members prior to March 1. 
The membership has materially in- 
creased since that “date. The by-laws 
provide for four classes of members: 
Regular, subscribing, sustaining and 
honorary members. Any employe of the 
Westinghouse company who has entered 
the military or naval service of the 
United States is eligible to honorary 
membership. Thus far, the association 
has 130 regular members, 46 subscribing, 
17 sustaining and 34 honorary members. 
The number given in the last-named 
class means that there are now 34 West- 
inghouse employes of Chicago district 
in the military and naval service of their 
country, and that the Westinghouse 
service flag for that district contains 34 


stars. It is expected that this roll of 
honor will be increased te about 59 
very soon. 


The object of this association is to 
enable its members to play a patriotic 
part in the affairs of the nation. The 
plan is to maintain inter-communication 
between home members and those at the 
front, giving and receiving news of 
mutual interest; to safeguard the home 
interests of, and to perform missions 
for, those in service: to contribute 
articles of comfort, and arrange for 
the transmission of same to the mem- 
bers in service. Necessary funds for 
the association’s work are raised by in- 
itiation fees and monthly dues. 

A board of directors of ten members 
is made up of the several heads of de- 
partments. The directors appoint an 
executive committee of three of its 
memhers who will have control of ex- 
penditures. 


There are also committees on mem- 
bership, correspondence, publication, 
welfare and comfort, the functions of 
each one being defined in relation to its 
work among home members and mem- 
bers in service. The publication com- 
mittee’s duties are to procure news of 
current interest to all members, at home 
and abroad, and publish same in the as- 
sociation’s monthly bulletin called Just 
News, the first issue of which appeared 
in February. It contains news from 
soldier and sailor members at the front, 
as well as much home news of interest 
to them. Copies will be sent to those 
young men as a reminder to them of 
the interest, sympathy and fidelity of 
those at home. 

The members of the Board of Direc- 
tors are: 

T. Julian McGill, manager, Malcolm 
Carrington, assistant manager; C. E. 
Allen, manager supply division: N. G. 
Symonds, manager industrial division: 
C. W. Regester, manager power and 
railway divisions: W. H. Bell, manager 
service division: R. A. Simpson, super- 
intendent service division; W. S. Long, 
manager treasury and accounting divis- 
ion: F. S. Moyer, chief clerk; J. B. 
Gavlord, storekeeper. 

Officers: W. R. Pinckard, president; 
H. E. Driver, vice-president: P. E. 
Hanaver, secretary; F. W. Ferguson, 
treasurer. 

Executive Committee: Malcolm Car- 
rington, W. S. Long and W. H. Bell. 


F. B. Jewett, chief engineer of the 
Western Electric Company, was recent- 
ly advanced from the rank of major to 
that of leutenant-colonel. 


WeEsTERN ELectric Company has 
added the names of 78 employes to its 
honor roll since the publication of its 
last issue of the News. The additional 
enlistments from the various ofhces of 
the company ure as follows: New York, 
8: Richmond, 2; Chicagod, 1; Cincinnati, 
2: St. Louis, 1; Kansas City, 3; Denver, 
1: San Francisco, 12; Seattle, 23, and 
Hawthorne, 25. 


Hur.ey MACHINE ComMpany, Chicago, 
Ill, now has a roll of honor carrying 
27 names of its employes who have 
joined various branches of government 
service. These men are as follows: 
Thomas Brennan, A. Culling, Ray Cun- 
ningham, Ed. Dobraske, J. Galvin, 
Frank Gordon, E. B. Hall, H. Hallsten, 
Cole Hawthorne, L. C. Heurlin, D. 
Hines, Willard Hudson, E. N. Hurley. 
Jr., R. J. Hurley, G. M. Kendall, John 
Koepfle, D. McCaughan, Ed. Mackey, 
Charles Matschke, A. R. Nixon, R. J. 
Pitcher, Charles Ploger, G. S. Smith, P. 
H. Smith, Robert Voss, W. J. Walsh 
and S. Wankat. E. N. Hurley, Jr., son 
of the head of the United States Ship- 
ping Board and Fleet Corporation, is 
serving on the staff of Director-General 
of Railroads McAdoo. R. J. Hurley is 
a first Heutenant in the United States 
Army. 
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CUTLER TRE PATE RTM RAR 


Leon O. Hart Elected Temiri; Driver-Harris Company 
George Edward Sisley and William H. McKinlock Expire 


JoHn E. THAYER, JR, was recently 
elected a member of the board of di- 
rectors of the Edison Electric Illuminat- 
ing Company of Boston to succeed C. 
Minot Weld, resigned. 


R. C. Corry, formerly manager of the 
Puget Sound Gas Company, Everett, 
Wash.. has been appointed manager of 
the Sapulpa Electric Company, Sapulpa, 
Okla., succeeding George H. Wilmarth 
who resigned. 


GEoRGE W. STRACK, Jr, who has been 
connected with the Bureau of Safety, 
Chicago, for four years, has become 
safety agent for the Central Illinois 
Public Service Company, Mattoon, Il., 
and will thus assume a responsible posi- 
tion with one of the largest and most 
important Middle West properties. 


GEORGE J. JACKSON, for many years 
secretary and treasurer of the National 
Conduit & Cable Company, with main 
offices in New York City, has been 
elected president of the company to suc- 
ceed Edward S. Perot. Mr. Jackson 
was an important factor in the company 
before it was refinanced in 1916, but re- 
tired for a time because of ill health. 


CHARLES PRESEREY, a director of the 
Frank Presbrey Company, advertising 
agents, of New York, N. Y., has been 
appointed chairman of the Trade Paper 
Advertising Department of the War 
Savings Committee of Greater New 
York. Mr. Presbrey has already set a 
score of able copywriters to work pre- 
paring advertisements for the trade pub- 
lications. 

Wittiam G. Irwin, Columbus, Ind., 
president of the Indianapolis, Columbus 
& Southern Traction Company, has been 
elected president of the Chamber of 
Commerce of Columbus, his business 
colleagues declaring that he has been 
drafted for this service. Mr. Irwin was 
absent from Columbus when his name 
was presented and his election followed. 
He is president of Irwin’s Bank of 
Columbus and is a member of the State 
Council of Defense of Indiana. 


G. A. STRAIN was recently promoted 
from the position of superintendent 
of the gas department of the Helena 
(Mont.) Light & Railway Company to 
general superintendent of the fol- 
lowing properties, with headquarters 
at Ithaca, N. Y.: Groton Electric Cor- 
poration, Groton, N. Y.; Standard 
Light, Heat & Power Company, Sidney, 
N. Y.: Homer & Cortland Gas Light & 
Electric Corporation, Cortland, N. Y.; 
Norwich Gas & Electric Company, Nor- 
wich, N. Y.; Van Wert Gas Light Com- 
pany, Van Wert, Ohio; Ovid Electric 
Company, Ovid, N. Y.; Cayuga Power 
Corporation, Ithaca, N. Y.; Ithaca Gas 
& Electric Corporation, Ithaca, N. Y., 
and Oneonta Light & Power Company, 
Oneonta, N. Y. For the past 12 years 
Mr. Strain has been associated with the 
J. G. White Management Corporation, 
New York City, which controls the 
above mentioned concerns. 


BENJAMIN V. Becker, of Chicago, 
has been elected a director of the West- 
inghouse Air Brake Company, Wilmer- 
ding, Pa., which increases the number 
of its board of directors from nine to 
ten. 


C. E. Tuonry, for several years man- 
ager of the fixture sales department of 
the Sanborn Electric Company, Indian- 
apolis, Ind., is now connected with the 
sales department of the Beardslee 
Chandelier Manufacturing Company, 
Chicago. 


Lron O. Hart, assistant treasurer of 
the Driver-Harris Company, Harrison, 
N. J, at the annual meeting of the 
stockholders and directors of the com- 
pany was elected treasurer and a di- 
rector of that concern. Mr. Hart was 
born in Hoboken, N. J., in 1885 and was 
educated at the Stevens Institute of 
Technology, from which institution he 


Leon O. Hart. 


graduated in 1907 with the degree of 
mechanical engineer. After his gradua- 
tion, he was employed with the Public 
Service Gas Company of New Jersey 
as a cadet engineer for about one year. 
On October 2, 1908, Mr. Hart became 
associated with the Driver-Harris Com- 
pany as electrical engineer, in which 
capacity he served until March, 1917, 
when he was elected assistant treasurer. 
Mr. Hart is a member of the American 
Electrochemical Society, and also the 
American Institute of Electrical En- 
gineers, and is widely known throughout 
electrical industries because of his as- 
sociation with these societies as well as 
with the Driver-Harris Company. 

PauL A. WestBurG, Chicago repre- 
sentative of the Weston Electrical In- 
strument Company, was married on 
March 6 to Miss A. V. Bowman. Mr. 
Westburg has been engaged in the 
electrical business in Chicago for a 
number of years, and was formerly as- 
sociated with the late Professor Badt 
under the tirm name of Badt & West- 
burg. 


Epwix A. Moore has resigned his 
position as works manager of the Union 
Switch & Signal Company, Swissdale, 
Pa., to become manager of the Liberty 
Ordnance Company, Bridgeport, Conn. 


F. H. Smock, until recently sales 
manager of the Eastern Wisconsin Elec- 
tric Company, Sheboygan, Wis., has 
joined the sales force of the Bryan- 
Marsh Division of the National Lamp 
Works of the General Electric Com- 
pany, whom he will represent in the 
South. 


Obituary. 


Grorce E. Sisley, associate editor. 
International Trade Press, Inc., passed 
away suddenly on March 13 after a 
short illness. Mr. Sisley was 53 years 
old and had a broad acquaintance 
among Chicago newspaper and electrical 
men and was very widely known in the 
mining world, with which he was closelv 
connected for about fifteen years as as- 
sociate editor of the Mining and Engi- 
neering World. He was a member of 
the Ełks, the Woodmen and Masonic 
fraternities. He is survived by two 
brothers, L. A. Sisley, secretary of the 
Electrical Review Publishing Company, 
and W. L. Sisley. of Olney, Iil., one sis- 
ter, Mrs. C. H. Backus, of Hampshire. 
Ill, and one son. His son, an artist 
with the Chicago Tribune, is now a 
sergeant serving in France with the 
One Hundred and Forty-ninth Field Ar- 
tillery. 

P. C. Harmon, secretary and manager 
of the Wells Electric Company, New 
Richmond, Wis., met with instant death 
on February 18, as the result of an acci- 
dent. Mr. Harmon had been in Ohio 
specializing in the subject of storage 
batteries for the company and had com- 
pleted his work and was about to re- 
turn home when the accident occurred. 
He was also secretary and manager of 
the St. Croix Telephone Company of 
New Richmond. A widow and three 
children survive him. 


WittramM H. McKINLock, one of the 
very widely known pioneers in the elec- 
trical industry in the Middle West, died 
on March 11 at his home in Chicago 
after an illness of about six months. 
His death came as a shock to scores ot 
his business associates and friends. Mr. 
McKinlock and his brother, George A., 
were the founders of the Central Elec- 
tric Company of Chicago in 1887. Later 
the deceased sold his interest in the 
company to his brother, who has re- 
mained as president of the companv 
continuously since that date. Atter 
severing his connection with the Cen- 
tral Electric Company, Mr. W. H. Me- 
Kinlock founded the Metropolitan Elec- 
tric Supply Company. During the last 
five vears he has been at the head of 
the American Manufacturers’ Agency of 
Chicago. Mr. McKinlock was a brother 
of George A. and Dr. John McKinlock 
the latter a prominent physician of Chi- 
cago. 


March 16, 1918. 
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Recent Patents 


Selected and Summarized by Albert Scheible, Patent 


Attorney, 79 


Submarine Destroyer (1,253,482).— 
In fishing for submerged submarines, 
John A. Gault, of Lancaster, Wis., 
uses an electromagnet at the end of a 
cable which is towed by the vessel, 
the magnet being drawn to the armor 
-of the submarine. 


Welding Controller (1,253,198).— 
For arc welding, Theo. D. Montgom- 
ery, of East Orange, N. J., and Leroy 
C. Schantz, of Milwaukee, Wis., pro- 
vide automatic means for increasing 
the voltage of the generator after the 
electrodes have been separated to 
draw an arc. Patent assigned to the 
on Sernamer Mfg.. Co., of Milwau- 

ee. 


Gas-Filled Incandescent Lamp 
(1,252,372).—To reduce the loss of 
heat by the continuous passage ot 
relatively cool gas over the filament 
of a tungsten lamp, William A. Dar- 
tah, of Mansfield, Ohio, surrounds the 
filament either partly or wholly by a 
transparent envelope made of a ma- 


No. 1,252,372.—Gas-Filied Lamp. 


terial which will withstand the heat. 
This envelope soon becomes coated 
with deposit radiated from the fila- 
ment, hence the patentee coats the en- 
velope initially with a flux which oxi- 
dizes the deposit so as to make the 
latter both colorless and transparent. 

Roentgen-Ray Anode (1,253,156).—- 
A composite anode shown in this pat- 
ent, assigned by William D. Coolidge 
to the General Electric Company, 
consists of a plate of highly refrac- 
tory metal in intimate heat-conveying 
relation to a soft metal conductor to 
which the heat is transferred at a sub- 
stantially constant rate. 

Luminous Switch (1,253,147).—By 
using a glass globe in place of the 
usual metal casing of a snap switch, 
Georgia Santostefano della Cerda, of 
Viareggio, Italy, exposes the mechan- 
ism of the switch to view. Then he 


West Monroe Street, 


ry 


A series of brief comments on 
some of the recently issued elec- 
trical patents which appear to be 
of particular interest to our read- 
ers, the number after each head- 
ing being that of the United 
States patent to which the sum- 
mary relates. Any correspondence 
regarding such patent matters 
should be sent direct to Mr. 
Scheible at the above address. 


applies a luminous substance to the 
switch base, thereby making it easy 
to find at night. 


No. 1,253,147.—Luminous Switch. 


Regulating Resistance for Multi- 
phase Motors (4,251,982).—For this 
purpose, Fredrik Ljungstrom, of 
Finspong, Sweden, uses as many re- 
sistance units as there are phases, 
each unit consisting of a pair of metal 
funnels spaced so as to permit a thin 
layer of liquid between them. The re- 
sistance can be varied by simultane- 
ously raising or lowering all of the 
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No. 1,251,982.—Polyphase Motor-Reguiat- 
ing Resistance. 


Chicago, Illinois 


upper funnel parts and thereby alter- 
ing the thickness of the film of liquid, 
and the liquid is kept flowing continu- 
ously so as to prevent its overheating. 


Elevator Signal System (1,255,866). 
— Edward L. Dunn, of Worcester, 
Mass., according to this patent, as- 
signed to the Standard Plunger Ele- 
vator Company, interconnects the 
well lights and the corridor lights, 
and shows connections controlled by 
a traveling switch for dominating the 
well lights. Then he also has a 
switch on the car for cutting out the 
corridor or up-and-down signal lights 
while still having the well lights sep- 
arately under control of the elevator 
man. 


A Non-Chattering Electromagnet 
(1,253,409). — In alternating-current 
magnets, the reduction in pull on the 
movable core when the voltage passes 
through zero is apt to cause the core 
to chatter against the pole piece. To 
reduce, or even eliminate, this chat- 


No. 1,253,409.—Non-Chattering Electro- 
magnet. 


tering, David W. Martin and Robert 
F. Thompson have constructed a 
magnet in which the movable core 
bears flat against the pole piece at 
the end of its travel, and in which 
the parts are kept in alinement even 
after the core is disengaged from the 
pole piece. The patent was assigned 
to the General Electric Company. 


Portable Fan _ (1,254,042).—Those 
using fans for hair-drying, or other 
operations in which it is desirable to 
move the fan into a variety of posi- 
tions, will be interested in this patent 
to Fred Howe, of New Haven, 
Conn. He mounts a small electric 
fan on a handle, and pivots two legs 
to the handle, so that the two legs and 
the handle will form a tripod for the 
fan when set down. At other times 
the legs can be folded out of the way. 
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Weekiy Record of Construction Activities—Conventions 


EASTERN STATES. 


BINGHAMTON, N. Y.—Binghamton 
Light, Heat & Power Company has been 
granted permission by the Public Serv- 
{ce Commission to issue bonds for $100,- 


000, to provide for extensions, improve- 
ments, etc, 
BROOKLYN, N. - Y.—Kings County 


Electric Light & Power Company, 360 
Fearl street, is planning for a bond is- 
sue of $1,000,000, to provide for exten- 
sions, improvements, ete. Application 
has been made to the Public Service 
Commission. 


BUFFALO, N. Y.—The City Council 
is considering plans for the complete 
electrification of the Buffalo Belt Line. 


BUFFALO, N. Y.—Plans have been 
completed by the Bell Telephone Com- 
pany for taking over and operating the 
systems of the Federal Telephone & 
Telegraph Company, the Chautauqua 
County, Niagara County, Home Tele- 
phone Companies, Buffalo. ` 


CANASERAGA, N. Y.—Notice has 
been filed with the Public Service Com- 
mission of the merging of the Cana- 
seraga Telephone Company with the 
Corone Telephone Company, Caroline, 
N. Y. 


DUNKIRK, N. Y.—Dunkirk Home 
Telephone Company and the Hanover 
Telephone Company have filed notice of 
the merging of the two concerns. 


EAST SYRACUSE, N. Y.—The City 
Council has approved an appropriation 
of $7,000 to be used for street-lighting 
purposes, as requisitioned for in the an- 
nual budget for 1918. 


ELMHURST, L. I, N. Y.—New York 
& Queens County Electric Light & 
Power Company, 44 Jackson avenue, 
Long Island City, is planning for the 
construction of a large plant on its 
eight and one-half acre tract on Wood- 
haven avenue, recently acquired. ‘Lhe 
property is located near Trotting Course 
Lane and has a frontage of 600 feet on 
the Long Island railroad. 


NEW YORK, N. Y.—Gagen & Butler, 
operating an electrical contracting es- 
tablishment at 1402 broadway, have filed 
notice with the Public Service Commis- 
sion of an increase in their capital from 
$15,000 to $50,000, to provice for expan- 
sion. 


NEW YORK, N. Y.—New York Edi- 
son Cofmpany, 130 East Fifteenth street, 
has had plans prepared for the construc- 
tion of a one-story repair shop, about 
50x70 feet in size, at 720 First avenue, 


ROCHESTER, N. Y.—Lock Insulator 
Manufacturing Company has filed notice 
with the Public Service Commission of 
an increase in its capital from $500,000 
to $1,000,000 to provide for expansion. 


BARRINGTON, N. J.—The Borough 
Council has completed improvements in 
its electric street-lighting system. 


CAMDEN, N. J.—New York Ship- 
building Corporation has had plans pre- 
pared for the construction of a one- 
story steel and concrete addition, about 
109X118 feet in size, to its power house, 


HACKENSACK, N. J. — Application 
has been made to the Board of Fublic 
Utility Commissioners by the Gas & 
Electric Company of Bergen County for 
permission to issue bonds for $700,000 
for extensions and improvements in its 
plant, etc. 


JERSEY CITY, N. J.—Authorization 
papers have been filed by the Down 
Town Electrical Company to operate at 
184 Newark avenue in an electrical con- 
tracting capacity. Jacob B. Schneitzer, 
351 Henderson street, heads the com- 
pany. 


KEYPORT, N. J.—Keyport Lighting 
Company is making rapid progress in 


imiprovements at its power house, aid 
it 3S expected that the work will be 
completed at an early date. 


NEWARK, N. J.—The city commis- 
S1oners are planning lor the inimed.ate 
installation of a large heating plant at 
the City Hall, which will aiso furnish 
neat to-the new police headquarters now 
nearing completion. 


PERTH AMBOY. N. J.—American 
Smelting & Refining Company has 
awarded a contract to Ira Crouse, 495 
State street, Perth Amboy, for the con- 
struction of a one-story addition to its 
power house at Maurer. The structure 
will be about 60x70 feet in size, 


PITMAN, N. J. — Electric Company 
pany of New Jersey has been granted 
permission by the Board of Public Util- 
ity Commissioners to issue bonds to the 
amount of $197,000 to provide for im- 
provements, extensions, ete. 


TRENTON, N. J.—A bill has been 
passed in the New Jersey legislature au- 
thorizing street railway companies to 
carry freight and express matter. 


TRENTON, N. J.—Flans are under 
consideration by the City Commission- 
ers for taking over and operating under 
municipal ownership the system of the 
Trenton & Mercer County Traction Cor- 
poration. 


BLAIN, PA.—Perry County Telephone 
& Telegraph Company is making rapid 
progress in the extension of its tele- 
phone lines from Blain to New German- 
town, and it is anticipated that the 
work will be completed at an early date. 

BURLINGTON, PA,—Delaware & At- 
lantic Telephone & Telegraph Company 
has had plans prepared for alterations 
and additions to its local administration 
buiiding. 


COALDALE, PA.—Panther Creek Val- 
ley Hospital is having plans prepared 
for the construction of a one-story ad- 
dition to its power house, about 40x60 
feet. Louis Stockton, 35 West Thirty- 
ninth street, New York, is the architect. 


EASTON, PA.—Construction work on 


.a tie line between the systems of the 


Fennsylvania Utilities Company and the 
Lehigh Valley Transit Company, Allen- 
town, has been completed, a section of 
the line being constructed for 13,200 
volts and the remainder for 33,000 volts. 
The new line will provide for an inter- 
change of about 1200 kilowatts, and will 


facilitate matters in the event of a 
breakdown in either system. 
ERIE, PA.—An_ ordinance providing 


$22,000 for carrying out the conduit Sys- 
-em along State street has been passed 
by the Council and Director Eichorn 
will invite bids for the bonds for this 
improvement on or after March 4. 


HARRISBURG. PA.—Application has 
been made to the Public Service Com- 


mission by the Bernville Light, Heat 
& Power, Penn Mills Light, Heat & 
Fower, and the Jefferson Light, Heat 


& Power Companies. 
corporations, 
date. 


HARRISBURG, PA.—Harrisburg 
ways Company is planning for the im- 
mediate installation of automatic stok- 
ers in its main power plant and substa- 
tion at Reilly and Marion streets. 


HARRISBURG, PA.—Application has 
been filed with the Public Service Com- 
mission for permission to merge the fol- 
lowing companies: Smithport Power, 
Port Allegheny Fower, Bradford Town- 
ship Power, Liberty Township Power, 
Lafayette Township Power, and the 
Keating Power Companies, all of Mc- 
Kean county. 


HAZLETON, FA.—Harwood- Electric 
Company, which operates in Luzerne, 
Schuylkill, Columbia and Northumber- 


all Berks county 
for permission to consoli- 


Rail- 


land counties, has filed notice with the 
Public Service Commission of an in- 
crease in its rates for industrial and 
street lighting in the Sheppton and Nur- 
emburg districts. 

WAYNESBORO, PA.—Greencastle & 
Waynesboro Railway Company, Bank 
building, is having plans prepared for 
the construction of a two-story substa- 
tion, about 40x50 feet, to cost $10,000. 
R. D. Safton is superintendent, 


PHILADELPHIA, PA.—Philadelphia 
& Reading Railway, Reading Terminal, 
is having plans prepared:for the con- 
struction of a two-story power house 
of brick and concrete construction. to 
be located at Tulip and Somerset streets. 
Samuel T. Wagner is engineer for the 
company. 


BOWERS, DEL.—A company is being 
organized to erect an electric light plant 
and install lights throughout the town. 
Address W. E. Kelly. 


WILMINGTON, DEL.—Feople'’s Heat, 
Light & Power Company has filed notice 
with the Public Service Commission of a 
change in its corporate name to the 
Seaboard Electric Company. 


WILMINGTON, DEL.—Sugar Refining 
Company is having preliminary plans 
prepared for the construction of a large 
power house in connection with its pro- 
posed new sugar refinery, to be located 
on the Delaware river, and which project 
is estimated to cost approximately 
$10,000,000. 


HAMPTON ROADS, VA.—The United 
States Government is having plans pre- 
pared for the installation of a fire alarm 
system at its local yards. C. W. Parks 
is chief of the Bureau of Yards & Docks. 


PETERSBURG, VA.—Virginia Railway 
& Power Company will build a high 
power electrical transmission system 
from Fetersburg to Norfolk at a cost 
of $750,000. Electricitv will be distribut- 
ed for lighting and power in Petersburg 
and Norfolk and to many towns between 
these two cities. Address general man- 
ager of the company at Richmond, Va. 


PENSACOLA, FLA.—Pensacola Elec- 
tric Company has under consideration 
the erection of a 13,200-volt transmission 
line to the Pensacola Naval Station. 


NORTH CENTRAL STATES. 


ATHENS, OHIO.—Central Electric 
Company has started work on the in- 
stallation of new equipment at its plant, 


including additional 2000 horsepower 
boilers, three 2500-kilowatt, 2200-yolt 
General Electrice turbogenerators, with 


the necessary transformers, switchin 
apparatus and other accessories. J. T. 
Magruder of Nelsonville is superintend- 
ent of overhead distribution. 


ATTICA, IND.—The municipal light 
and water plant was destroyed byv fire 
March 9, during the heavy gale which 
passed over Indiana and Ohio. 


EVANSVILLE, IND.—Indiana Public 
Service Commission has granted a sur- 


charge on power service effective for 


the remainder of the year 1918 to the 
Public Utilities Commission of Evans- 
ville, Ind. In issuing the order, the 
Commission stated it should be under- 
stood that, while it is in favor of giving 
emergency relief during the war, it will 
not consent to shifting all of the war 
burden on patrons. Numerous power 
patrons protested after the petition for 
a surcharge was filed. Later, the con- 
sumers and the company reached an 
agreement, which the Commission rati- 
fied in the order. 


FORT WAYNE, IND.—The Indiana 
Fublic Service Commission will conduct 
a hearing March 20 on the merging of 
the Bell and the Home Telephone Com- 
panies’ exchanges. in Fort Wayne and a 
combination of the toll lines of the two 


March 16, 1918. 


companies under the supervision of the 
Bell company. The merger includes the 
selling by the Home Company of its in- 
terests in Kendallville and Auburn for 
852.500 and the purchase of the Fort 
Wayne property of the Bell company for 
$10,000. 


INDIANAPOLIS, IND.—Permission has 
been granted by the Indiana Public 
Service Commission to the Northern In- 
diana Gas & Electrice Company to add 
a temporary surcharge of 20 per cent 
to all bills for electric current in excess 
of $100 a month in Michigan City, Ham- 
mond, Whiting, East Chicago and Indiana 
Harbor. The order dates from March 
1, 1918. and runs not longer than Febru- 
ary 28, 1920. The order does not affect 
bills under 3100 a month. 


INDIANAPOLIS, IND.—An order read- 
justing the rates of the Winona Tele- 
phone Company has been issued by the 
Indiana Public Service Commission. The 
company operates in Plymouth, Knox, 
Winamac, Monterey, Hamlet. Kewanna, 
Grass Creek and in rural territory ad- 
jacent to those points. The Commission 
appraised the property of the company 
and by the order the rates are reduced 
in Flymouth and increased in some other 
The Plymouth rate, which was 
? a month, is to be $1.90, the 10 cents 
difference to be allowed for the cash 
payment of bills. Increases were al- 
luwed on some of the rural lines. 


ASSUMPTION, ILL.—Assumption Mu- 
tual Telephone Company has filed a peti- 
tion with the Illinois Public Utilities 
Commission asking for permission to 
issue notes of $4500, 


CHARLESTON, ILL.—A bond issue of 
$20,000 providing water works and elec- 
tric light improvement has been author- 
ized. Address Thomas T. Shoemaker. 


CHICAGO, ILL.—The drainage board 
voted to spend $50.000 on rehabilitating 
the electrical system although the engi- 
neers reported $200.000 necessary for the 
work. Address secretary of board. 


DECATUR, IL_LL.—Hlinois Traction 
System is speeding up the repair of elec- 
tric motors which were disabled during 
the winter blizzards two months ago. 
The company had about 30 electric loco- 
motives which were so damaged during 
the storms that their further use was 
prohibited until extensive electrical re- 
pairing had been done, 


DE KALB, ILL.—City will receive bids 
for the sale of 64 G. E. 6.6 ampere orna- 
mental luminous magnetite are lamps, 
catalogue number 36537-36, in service 
four vears. Full information may he 
received from J. R. Craworth, consulting 
engineer, 140 South Dearborn street, 
Chicago. J. R. Blackman, city clerk, 


HARRISBURG, ILL.—Southern Niinois 
Light & Power Company has been given 
permission by the Illinois Public Utilities 
Commission to issue $279,000 of first 
mortgage gold bonds and capital stock 
to the amount of $402.100. The company 
was also given a certificate of conven- 
ience and necessity to operate a plant. 


HOOPESTON, ILL.—Sanborn Electric 
Company, Indianapolis, Ind., has been 
awarded the contract for supplying two 
searchlights for this city to serve as 
markers for United States aviators mak- 
ing night trips from Chanute Field, Ran- 
toul, IN.. to Wilbur Wright Field, Day- 
ton, Ohio. 


LINCOLN, TLL.—The Lincoln Munici- 
pal Railway’s receipts for February, 
1918, were $1,318.70, the largest since the 
city assumed charge except for the 
month of August, 1917. 


ROCKFORD, ILL.—The proposition to 
issue bonds in the sum of $500,000 for the 
purpose of establishing a municipal 
hiehting plant will he voted on at the 
April election. Address city clerk. 


ROCKFORD, ILL. — Rockford City 
Traction Company has filed a petition 
with the Illinois Fublic Utilities Com- 
mission asking for a straight 6 cent fare 
in Rockford and environs and for the 
elimination of the sale of all coupon 
books and other fare reducing methods. 


SPRINGFIELD, ILL.—Public Service 
Company of Northern Illinois has been 
given permission by the Illinois Public 
Utilities Commission to issue $1.234.000 
of first refunding mortgage gold bonds. 


READING. MICH.—The question of 
{ssuing $8,000 water and light improve- 
ment bonds will be submitted to vote. 
Address village clerk. 


ELECTRICAL REVIEW 


DATES AHEAD. 


Wisconsin Association, 
Annual meeting, Pfister Hotel, Mil- 
waukee, March 27-28, 19158, Secre- 
tary, George Allison, 1419 First Na- 
tional Bank building, Milwaukee, Wis. 


Tri-State Water & Light Associa- 
tion. Annual meeting. Charlotte, N. 
C., April, 1915. Seecretary-Treasurer, 
W. F. Steiglitz, Columbia, S. C. 


Southwestern Electrical & Gas As- 
sociation. Annual convention, Gal- 
vez Hotel. Galveston, Tex., April 15- 
16. Secretary, H. S. Cooper, 409 
Staughter building, Dallas, Texas. 


Electric 


American Association of Engineers. 
Annual meeting, May 14, 1918. Sec- 
retary-Treasurer, A. H. Krom, 29 
South La Salle street, Chicago. 


Arkansas Association of Public 
Utility Operation. Annual conven- 
tion, Arlington Hotel, Ilot Springs, 


Ark. May 21-22-23. Secretary-Treas- 
urer, R. B. Fowles, Pine Bluff, Ark. 


Electrical Supply Jobbers’ Associa- 
tion. Annual meeting, Homestead 
Hotel, Hot Springs, Va., May 28-30. 
Secretary, Franklin Overbagh, 411 
South Clinton street, Chicago. 


Electrical Contractors’ Association 
of Georgia. Annual meeting, Tybee 
Island, Ga., June, 1918. Secretary, 
Dan Carey, 614 Chamber of Com- 


merce building,. Atlanta, Ga. 


National Electrical Credit Associa- 
tion. Annual meeting, June 1, 1918. 
Secretary, Frederic P. Vose, 300 
Marquette building, Chicago, 111. 


Texas State Association of Electri- 
cal Contractors, Annual meeting. Gal- 
veston, Tex., June 15, 1918. Secretary, 
H. S. Ashley, Fort Worth, Tex. 


Southeastern Section, National 
Electrice Light Association. Annual 
meeting, June 19-20, 1915. Atlanta, 
Ga. Secretary-Treasurer, T. W. Pe- 
ters, Columbus, Ga. 


Northwest Electric Light & Fower 
Association: affiliated with N. E. L. 
A. Annual meeting, September 11, 
1918, Secretary, George L. Myers, 
Pacific Power & Light Company, 
Portland, Ore. 


HUTCHINSON, MINN. — Northwest 
Light & Power Corpany has sold its 
entire stock of electric wiring supplies 
to Heilman & Blakeslee and will no 
longer do wiring work in this city. 


DUBUQUE, IA.—Fire, on February 21, 
destroved the power plant of the Farley 
& Joetscher Company, with a loss esti- 
mated at $20,000. 


OSSIAN, IOWA. — Ossian Electric 
Light & Power Company, of which Harry 
Bullard was the owner, has been sold 
to A. G. O'Rear, of Mason City, who has 
taken possession. Improvements will be 
made in the plant. 


EDINA, MO.—FEdina Telephone Com- 
pany proposes some extensive improve- 
ments in its plant. 


KANSAS CITY. MO.—Permit was 
taken out February 27 by the Kansas 
City Light & Fower Company for the 
erection of its new power plant at Front 
street and Park avenus. The structure 
will have a frontage of 244 feet. a depth 
of Ro feet and will be four stories 
high. 


KANSAS CITY, MO.—The Interurban 
Central Station Company has filed a 
bond of $50,000, thus assuring the erec- 
tion of the new interurban union station 
at Tenth and McGee streets. The fran- 
chise for this station was passed Janu- 
ary 7 and was accepted by the company 
February 5, when a certified check for 
$10,000 was filed with the city comptrol- 


ler, which check was withdrawn upon 
the filing of the bond. 

META, MO.—Fritz Schaltlert is con- 
sidering the installation of an electric 


light plant here. 


CHAPMAN. KANS.—Workmen for the 
United Telephone Company will soon be- 
gin on the company’s new transformer 
station. The company expects to make 
a number of important improvements on 
the property this spring. 


OAKLEY, KANS.—The city has been 
planning a transmission line from Colby 
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to Oakley and the former city furnishing 
electric current for the latter town for 
lights and power. The Oakley plant is 
not large enough to take care of the in- 
creasing demand. It seems to be the 
opinion of the Colby officials that they 
have the current and all they want is 
some way to get it over to Oakley. 


YATES CENTER, KANS.—A tornado 
February 28 in Yates Center wrecked the 
city electric light plant. 


HEBRON, NEB.—Declining the in- 
crease Ín rates proposed by the Lincoln 
Telephone & Telegraph Company as un- 
patriotic and unjustifiable, Hebron citi- 
zens at a mass meeting recently made 
plans to fight the raise and sent a dele- 
gation to the hearing before the state 
railway commission in Lincoln. The 
meeting was called by President Camp- 
bell of the Community Club in response 
to a petition with 170 signers. Senti- 
ment was strong for the organization 
of a mutual company if the raise went 
into effect. 


JUNIATA, NEB.—F lection to vote 
$6,800 tn bonds to construct transmission 
line to Hastings carried. 


SOUTH CENTRAL STATES. 


LOUISVILLE. KY.—Louisvile Gas & 
Electrice Comvarny has disposed of an 
issue of $1,600,000 in 7 per cent gold 
notes. 


CLINTON, MISS.—The municipal elec- 
tric light plant will be enlarged at a cost 
of $8000. Address M. Latimer, mayor. 


VICKSBURG, MISS.—Vicksburg Light 
& Traction Company is installing a 1500 
kilowatt turbine at its power plant. 


CONWAY, ARK.—The council com- 
mittee on light, water and sewer systems 
has directed Superintendent E. W. Lev- 
erett to secure bids for the installation 
of a new 150 horsepower engine and gen- 
erator for the light plant. 


BLACKWELL, OKLA.—This city 
voted $20,000 in bonds for 
electric light, water and fire 
ments. 


STILLWATER, OKLA.—Election to 
vote $130,000 in bonds for the extension 
of water system and $30,000 for exten- 
sion of light system and’ plant carried. 


ROWIE, TEX.—The electric light and 
power plant here, owned by the Texas 
Power & Light Company, which was 
recently destroyed by fire, will be re- 
placed by a new plant of larger capacity. 


EL PASO, TEX.—County auditor J. A. 
Escajeda was authorized to advertise for 
bids for 600 bulbs for the dome of the 
court house auditorium. 


has 
improving 
depart- 


TEN.—Manager 


FORT STOCKTON, 
E. W. Gors of the Pecos & Rio Grande 


Telephone Company has decided to ex- 
tend a better telephone line into Loon 
Valley. Construction work will be begun 
as soon as necessary material can be 
procured to build the line, 


MCKINNEY, TEX.—The Union Tele- 
phone Company and the McKinney Tele- 
phone Company of this city Feb. 23 
agreed to the recent ordinance passed 
by the city commission requiring the two 
companies to merge without an increase 
in rates. The companies are given three 
months in which to perfect the actual 
consolidation. z 


FLEASANTON, TEX.—At a meeting 
of the town council it was voted to take 
over the local light plant for a period of 
60 days to test municipal ownership. 
If it proves successful the plant will be 
bought by the city. 


WACO, TEX.—The city cammission 
has granted a franchise to the Texas 
Electric Railway for the construction of 
a number of switches, spur tracks and 
extensions of its lines here. 


WESTERN STATES. 


KINGMAN, ARIZ.—The Desert Power 
& Water Company will construct electrice 
power transmission lines to Hackberry 
and to the Cyclopkic Mining Camp at a 
cost of $90,000. This company’s power 
transmission svstem already extends to 
Oatman, Chloride and other ore produc- 
ing districts. 


CENTRALIA, WASH.—Water, Light 
& Power Company has been incorporated 
by F. M. Lewis and others for the pur- 
pose of manufacturing and using a pro- 
peller type current water motor which 
will operate pumping » machinery for 
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placing water on desert land. The device 
was patented by Mr. Lewis. 


CHEHALIS, WASH.—Central Light & 
Manufacturing Company has filed a pe- 
tition with the Lewis county commission- 
ers for a franchise to construct and 
operate an electric light and power line 
between Walville. at the Lewis-Pacific 
county line to Meskill. The company 
asks permission to use the county roads 
for its work if needed. A 50-year fran- 
chise is asked. 


SEATTLE. WASH.—City Engineer A. 
H. Dimock has submitted plans for the 
proposed elevated railway to the ship- 
vards. The Board of Publie Works has 
taken the plans under consideration. As 
planned the road is to be a timbered 
elevated roadway to extend from First 
avenue South and Washington street to 
West Spokane street and West Water- 
way and is to permit of more rapid tran- 
sit to Riverside, the ship yards and 
West Seattle. The estimated cost is 
approximately $350,000, 


TACOMA, WASH.—The proposal to 
acquire the Tacoma Railway & Power 
Company railway system by the city is 
to be placed on the ballot at the primary 
election April 2 for the consideration of 
the voters while the proposal to 
chase a power site and plant will be 
placed on the ballot at the regular elec- 
tion April 16. 


WALLA WALLA, WASH.—L. A. Mc- 
Arthur of the Pacific Power & Light 
Company states that the light service 
here is to be greatly improved in the 
near future, 


REEDSFORT, ORE.—A deal, which 
has been pending for several months be- 
tween James R. Wheeler and Arthur 
Blanchard of Marshfield and the Gardi- 
ner Light & Power Company has been 
consummated and a new power company 
organized to be known as the Umpqua 
Power Company and will take over the 
Gardiner Light & Power Company plant. 
The latter plant will be removed and 
light will be furnished to that town from 
the plant which will be located at Reeds- 
port. It is anticipated that the new 
company and the Coos & Curry Tele- 
phone Company will plan a joint pole 
system, 


ROSEBURG, ORE.—Pacific Telephone 
& Telegraph Company will reconstruct 
its lines along the Pacific Highway in 
Douglas county. 


DEL MAR, CAL.—Del 
Light & Power Company has made a 
petition to sell its electric distributing 
system to the San Diego Consolidated 
Gas & Electric Company for a consider- 
ation of $11,035.70. 


FRESNO, CAL.—San Joaquin Light & 
Power Corporation has filed with the 
railroad commission an application for 
authority to issue $1,000,000 of its 6 per 
cent first and refunding mortgage bonds. 
The proceeds from the bond sale are to 
be used to complete additional facilities 
upon which work has already started. 


REDDING, CAL.—The Redding Cham- 
ber of Commerce has unanimously adopt- 
ed a resolution endorsing the proposition 
of honding the city for $49,000 to com- 
plete the municipal lighting system. 


SAN FRANCISCO, CAL.—Flans for a 
$50,000 power development to be installed 
on the east side of the Sierras were pre- 
sented to the State Water Commission 
in the application of A. M. Wishart, 
Alexander Cameron and Jabez Herrin, 
to secure the necessary water rights. 
Address Jabez Herrin, Yerington, Nev. 


Mar Water. 
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HYDRO-ELECTRIC POWER COM- 
MISSION.—The ninth annual report of 
the Hydro-Electric Power Commission 
of the Province of Ontario for the fiscal 
vear ended October 31, 1916, is now 
being distributed. This book, which 
contains 213 pages, gives descriptions, 
with computed tables of daily gauge 
height and discharge of the important 
creeks, falls, rivers, etc.. in the Prov- 
ince during 1915-1916. Copies of this 
report may be obtained from W. W. Pope. 
secretary of the Hydro-Electric Power 
Commission, Toronto, Ontario, Canada. 


ELEC T REC AL 


THE COLLAPSE OF SHORT THIN 
TUBRES.—The Engineering Experiment 
Station at the University of Illinois has 
issued Bulletin 99 by A. P. Carman, 
professor of physics, which deals with 
“The Collapse of Short Thin Tubes.” 
The booklet is divided into two sections, 
the first of which is devoted to the re- 
sults of previous experiments on the col- 
lapse of tubes. The greater part of the 
bulletin is given over to a series of tests 
on short, thin tubes of seamless steel 
seamless brass, aluminum, glass and 
rubber, the purpose of which was to find 
an equation by the application of which 
the pressure required to collapse a tube 
can be calculated when the dimensions 
of the tube and the elastic properties of 
the material are known. Valuable data 
which may be applied in designing con- 
denser tubes are contained in this paper. 


CODE OF LIGHTING SCHOOL 
BUILDINGS.—The  IJiluminating Engi- 
neering Soctety, New York City, an- 
nounces that the revised edition of its 
Code of Lighting School Buildings will 
soon be ready for distribution, The 
first edition of this Code was circulated 
several months ago for the purpose of 
obtaining discussions and criticisms with 
the result that over 100 communications 
have been received from lighting experts, 
architects, educators and school super- 
intendents. These have been given the 
careful consideration of the Committee 
on Lighting Legislation in its revision cf 
the technical data and principles of 
school lighting which are embodied in 
the Code. Approximately 20,000,000 
school children in the United States 
daily perform work trying to the eyes 
and in this connection proper illumina- 
tion is essential. Available statistics 
show that nearly 10 per cent of the 
school children, who have been exam- 
ined, have defective vision. The exact- 
ment of rules and regulations and the 
dissemination of Knowledge relating to 
correct lighting conditions is one of the 
most important needs of our educational 
institutions and legislative bodies. While 
the Code is intended primarily as an aid 
in formulating legislation relating to the 
lighting of school buildings, it is also in- 
tended for school authorities as a guide 


in individual efforts to improve lighting’ 


conditions. 


PERCENTAGE OF EXTRACTION OF 
BITUMINOUS COAL WITH SPECIAL 
REFERENCE TO ILLINOIS.—This is 
the title of a bulletin by C. M. Young 
published by the Engineering Experi- 
ment Station of the University of Ili- 
nois. The purpose of the discussion pre- 
sented in this bulletin is to record the 
results now being obtained in recover- 
ing coal in the mines of Ilinois and in 
other bituminous coal mining districts 
of the United States. The percentage 
of total available coal recovered in the 
process of mining is a factor of increas- 
ing importance under the present condi- 
tions when the demand for fuel is so 
abnormally high. Under the belief that 
the percentage of extraction at present 
is too low, especially in the mining of 
bituminous coal, the I.ngineering Experi- 
ment Station of the University of Mi- 
nois, in co-operation with the Illinois 
state Geological Survey and the U, S. 
Bureau of Mines, has undertaken an 
investigation of the subject and has 
made a somewhat elaborate study of the 
facts and information compiled. The 
work has been done under the immedi- 
ate direction of Professor C. M. Young 
of the Department of Mining Engineer- 
ing at Urbana and the results are pub- 
lished as Bulletin 100 of the Engineering 
Experiment Station. The facts developed 
show that mining methods in many dis- 
tricts of West Virginia and Pennsylva- 
nia are yielding, under comparable con- 
ditions, a much higher percentage of 
extraction than those employed in the 
Illinois, Indiana and western Kentucky 
field. It .is shown that there is an ex- 
cellent opportunity to improve conditions 
in the Middle West field by more sys- 
tematic methods of mining. Copies of 
Bulletin 100 may be had without charge 
by addressing the Engineering Experi- 
ment Station, Urbana, Ill. 


PROPOSALS 


ELECTRIC METERS.—RBids will he re- 
ceived March 22 for 1333 electric meters 
for Division of Light & Heat of Cleve- 
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land, Ohio, to range from 5 amperes, 
110-volt, single-phase, to 2200 amperes. 
Transformers with a 110-volt potential 
will be requested. Address city pur- 
chaser, City Hall. 


TRAVELING BRIDGE CRANE.— 
Sealed proposals for a 10-ton traveling 
bridge crane will be received at the 
Bureau of Yards and Docks, Navy De- 
partment, Washington, D. C., on March 
25 to be installed on existing runways in 
the storage shed at the naval station, 
New Orleans, La. Address C. W. Parks, 
chief of bureau. 


FOREIGN TRADE 


[Addresses of firms referred to in 
these trade opportunities may be ob- 
tained by writing to the Bureau of For- 
eign and Domestic Commerce, Washing- 
ton, D. C., or its branch and local co- 
operatire offices. Request for each 
opportunity should be ona separate 
Sheet and the file number given.) 


ELECTRICAL APPARATUS AND 
SUPPLIES (No. 26,4121).—The owner of 
an electric plant in Abyssinia is in the 
market for electrical apparatus and sup- 
plies for the enlargement of his plant. 
Complete list and specifications of ma- 
chinery and supplies desired may be had 
on application to the Bureau or its dis- 
trict offices. 


MOTOR CYCLES, ELECTRIC FANS 
AND SAFES (No. 26,538).—A company 
in China desires to purchase motor 
cycles, electric fans and safes. It also 
wishes to entertain an agency proposi- 
tion for the sale of these goods. Pay- 
ment will be made by letter of credit or 
cash when so required. 


- INCORPORATIONS 


BROOKLYN, N. Y.—Rubes Electric 
Lamp Works. Capital, $10,000. To man- 
ufacture electric lamps, etc. Incorpo- 


rators: A. Wegmann, N. and L. Rubes, 
1585 Bedford avenue. 


NEW YORK, N. Y.—Kosmotie Manu- 
facturing Corporation has incorporated. 
Capital, $30,000. To manufacture light- 
ing fixtures, etc. Incorporators: W. 
Kosman, M. Samuels, and M. C. Klein, 
1384 Fifth avenue. 


NEW YORK, N. Y.—Lowenstein Radio 
Company. Capital, $500,000. To manu- 
facture wireless apparatus, etc. Incorpo- 
rators: F. Lowenstein, A. Harris and 
H. G. Bilson, 233 Broadway. 


NEW YORK, N. Y.—J. S. Murphy 
Company, Inc., was recently incorporat- 
ed with a capital of $10,000 to act as 
electrical engineers, etc. Incorporators: 
E. J. Healy, E. V. McGovern, and J. S. 
Murphy, 353 East Seventy-eighth street. 


SOUTH BEND, IND.—Columbia Bat- 
tery Company has been incorporated with 
capital of $10,000 to manufacture storage 
batteries. The directors will be Otto M. 
Knoblock, Frank L. Stedman and Wii- 
liam B. Starr. 


RACINE, WIS.—W ebster Electric 
Company has incorporated with a capi- 
tal of $600,000. Walter Brown, P. G. 
Crewe and John B. Simmons are the in- 
corporators. 


DOVER, DEL.—The National Electrical 
Appliance Company. Capital,  3500,000. 
To manufacture electrical specialties. In- 
corporators: M. M. Clancy, C. . Rim- 
linger, and F. A. Armstrong, Wilmington. 


NEW YORK, N. Y.—The Benson Elec- 
tric Company, Inc. Capital, $250,000. To 


manufacture electrical supplies. Incorpo- 
rators: R. Goldman, A. Bloch, and 
H. S. Leman, 112 Taylor street, North 
Brighton. 

NEW YORK, N. Y.—The Duplexalite 
Corporation. Capital, $275,000. To man- 
ufacture electrical fixtures, ete. Incorpo- 


rators: L. Roche, L. C. Bunzi, and H. O. 
Walter, 60 Wall street. 


March to, 1978, 


Tn a T io 


He 


Pears re PALA E ALE Ea TE T e OT di kieh 


1 fi eed (et 1 F t h 
AEA Tiig l Hay i t Voy i; RE e ii 


OBACEAATUTNOADASANANNEAAAODONIUNDCOBENATAATOSEDAATAROGEPIFOICSDOL9 CCULEGTRUOUOOURORRGOSONDORUDC Oa RD ONS OO gDGHDECOOOSDGOC RAO CSBUEDQRBAGSDOE ODL PA OASDANUAHOSEDGEGARGDCONCCED DEAD SERGDAOQANCOGIDROEOAGDEREOEEISOGLRCRGODOGSCOLEONURAGCSUOUCDOCOUDREGHSEDOSONGUDOODANCOECEDOGORGUS SOD DONDEOOCDOUCGHtCessareD 


Financial News 


Weusemnaaaetngacetansandcontestaansrannscasanecaceneea eset On TesrseebOURUESR OC OOGSOCORCRRREROCERCACGRULAESIEEDERONSA*OGEEUSDGROGEUSUNEG*ONCUOEICLOGEOSAUDOGUENGRGESELOCCOUESONEOOOEGONEALG -CONGAEODCUONG CODEOSEEOAECAROORUCEOEREDOC‘GaDeonsccgucsenconcoceuOneesocenqaansoentonssnasecensonsonsonengee® 


eee RAPED pA desea SURI SHOE TEL TUTE RAT LE PHT ESAT SUT et 


Union Traction Financial Report. 


The annual report to the stockholders 
of the Union Traction Company of lIn- 
diana showed a deficit of $17,649.23. Total 
operating revenues were $3,066,466.51 and 
total operating expenses were $2,023,- 
604.93, but taxes, interest on bonded in- 
debtedness, rentals. sinking funds, and 
other charges reduced the net operating 
revenue of $1,042,856.68 into a deficit of 
$17,649.23. The company expended during 
the year $169,097.64 for improvements. 
the principal items being on track, build- 
ings and land. The company also placed 
in operation block signals on 26.35 miles 
of track, at a cost of $41,579.52, the ad- 
ditions giving the road 75.06 miles of 
block signal protected track. An im- 
provement to he completed in 118 in- 
cludes the construction of a transmission 
line and other apparatus for operating 
the Mutuneie-Portland line with power 
from the central power house at North 
Anderson, Ind. The company made ex- 
tensive improvements on both track and 
power faciilties at Fort Benjamin Har- 
rison. near Indianapolis. and concen- 
trated its equipment not needed else- 
where for use at that cantonment. AS 
this camp was designed primarily for 
sunimer training only one regiment was 
stationed there in November and Decem- 
ber, thus cutting down certain revenues 
which the company might have obtained 
from the Fort Benjamin Harrison line 
had the cantonment been filled with men 
all the vear. The same fact will cause 
a corresponding decrease in earnings in 
January, February and March, 1918. 


Commonwealth Power Earnings 
Show Decrease. 


The Commonwealth Power, Railway & 
Light Company, in issuing its January 
earnings statement, presents an interest- 
ing exhibit of the effect on earnings of 
the increase in operating costs. Operat- 
ing expenses increased 42.23 per cent and 
net profits after all charges decreased 152 
per cent, causing the month to show a 
deficit. 

While this is an exceptional case as to 
percentages, the experience of the com- 
pany is typical of the utilities. The re- 
port says: 

“As an indication of the increased cost 
of operating the properties because of 
the weather and coal shortage in Jan- 
uary, 1918. over January, 1917, the fol- 
lowing statement is appended: 

Increased cost of coal for electric 


PIANOS yk ee Ea tiun OSes eee ne 009 
Increased cost of coal for steam 

heating 604 4.52 eee ee SS 43.000 
Increased cost of gas, coal and oil 91,000 


Increased cost of snow removal.. 53,000 
Increased cost of car repairs .... 22,000 


Total $260,000 

These figures indicate that of a total 
operating expense of $1.192,647 the in- 
crease over January, 1916, was repre- 
sented by $260,000. 
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Garland Corporation to Reorganize. 


The Garland Corporation, Pittsburgh, 
Pa., is sending to its bondholders and 
stockholders. alsc to the general cred- 
jtors of the company and its subsidiaries, 
copies of its Plan of Reorganization. 
The plan contempiates the organization 
of a new company under the laws of 
Pennsylvania, which will acquire, direct- 
liy or indirectiv, the assets of the Gar- 
lend Corporation, Safety-Armorite Con- 
duit Company, Garland Nut & Rivet 
Cormpany and West Pittsburgh Realty 
Company, and to the extent and in the 
manner provided for in the plan, the 
assets or securities of Woodhouse, Bopp 
& Company. The new company will 
authorize full paid non-assessable cap- 
ital stock in the following classes and 
approximate amounts: First preferred 6 
per cent cumulative stock, $1,589,300; sec- 
ond preferred 5 per cent non-cumulative 
atock. $1.250,000, and common stock, $1,- 
500.000. Detailed information in regard 
to the plan of reorganization of the Gar- 
land Corporation and subsidlary com- 
panies is contained in this booklet. 


Electric Line Loan Extended. 


B. P. Alschuler, counsel for the Aurora, 
Elgin & Chicago Electric railroad, which 
operates over several hundred miles of 
track in northeastern Illinois, has an- 
nounced that the railroad had been saved 
from going into bankruptcy by the state 
public utilities commission, sanctioning 
an arrangement by which Chicago bank- 
ers give the road another year to meet 
$800,000 in notes due March 1, The state 
board recently granted the electric rail- 
road permission to increase its interur- 
ban rates. 


Alabama Power Bonds Offered. 


The Alabama Power Company, through 
the Harris ‘Trust & Savings Bank, is of- 
fering $1,000,000 of first mortgage 30- 
year 5 per cent bonds at a price of 85 
and vielding about 6'g per cent. This 
company supplies electric light and pow- 
er to the major part of northern Ala- 
bama, including the Birmingham district, 
serving a population estimated at over 
400,000, The company derives 85 per 
cent of its power from modern water 
plants and also controls water power sites 
aggregating 100,006 additional norse- 
power. The gross earnings of this con- 
cern are nearly ten times those of tive 
vears ago, and in 1917 reached a total 
of $1,360,624, showing a marked increase 
over jois. 


Louisville Gas & Electric Notes 
Issued. 


The Louisville Gas & Electrice Com- 
pany of Louisville, Ky.. a subsidiary of 
the Standard Gas & Electrice Company, 
under the management of H. M. Byllesby 
& Company, has sold a new issue of $i,- 
600,000 7 per cent two and one-half year 
secured notes. The proceeds will be used 
chiefly for retiring notes which mature 
April 1 next. The new notes which ma- 
ture September 1, 1020, have heen of- 
fered to the public by H. M. Byllesby & 
Company, Bonbright & Company and 
Waketield & Company, of Louisville, at 
apy, to yield $ per cent. The notes are 
secured by deposit of the company's 
mortgage bonds, pledged with the trus- 
tees in the principal amount of 132314 per 
cent of the par value of the notes. 


Indicated Profits on Copper After 
War. 


If the war continues during 1918, net 
profits on copper production, based on 
refinery output and the prevailing Gov- 
ernment price of 23.50 cents a pound, 
should amount to $195,500,000, compared 
with pre-war period yearly averages of 
$75.000,000 (1910 to 1915). An estimate 
of taxes under the war revenue act 
amounting to 2% cents a pound (which 
is probably too high) would reduce 1918 
earnings to $13,000,000. Yearly refinery 
output after the war will probably aver- 
age 1.600,000,000 pounds, against present 
average (yearly 1916 and 1917) of 2,300,- 
000,000 pounds. Indicated yearly future 
earnings based on 23.50 cents copper 
and estimated 1918 production costs of 
15 cents a pound should exceed $100,000, - 
000. The comparison is as follows: 


Average 
price re- Average Net Total 
ceived. costs. profit. profits. 
1910 13.00 9.00 4.00 $ 58,084,884 
1911 12.70 9.00 3.70 52,981,718 
1912 15.85 9.00 6.85 108,361.539 
1913 15.30 9.00 6.30 102,214,402 
1914 13.45 9.00 4.95 75,922,179 
1915 17.50 9.00 8.50 128,907,378 
1916 26.25 9.6714 16.571% 374,493.417 
1917 26.50 14.00 12.50 295,250,900 
1918* 23.50 15.00 8.50 195,500.000 
*Price of 23.50 cents ts Government 


price to June 1, 1918, and used here as 
the basis for this vear. 

Refinery rather than amelter figures 
will provide for imports of American 
companies operating outside the U. S. A. 

Production costs are based upon actual 
costs of 69 companies. The actual costs 
on companies producing two-thirds of 
total is around 11 cents. 


Water Power Officials Re-elected. 


D. L. Huntington, of Spokane, was re- 
elected president of the Washington 
Water Power Company at a meeting of 
the trustees in New York City recently. 

L. Bleecker was elected vice-presi- 
dent and C. S. MacCalla vice-president _ 
and general manager. W. J. C. Wake- 
field, of Spokane, was again named as 
chairman of the Executive Committee, 
and William A White, of New York, was 
re-elected chairman of the Finance Com- 
mittee. <A. F. S. Steele and Y. M. White 
were again made secretary and treasurer 
respectively. 


Semet-Solvay Income Report. 


Income account of the Semet-Solvay 
Company for vear ended December 31. 
1917, and for the eleven months ended 
December 31, 1916, show the following re- 
sults of operations: 


11 
Year months 
ended ended 


December December 

31,1917. 31, 1916. 
peata $8,330.258 $10,983,918 
99,974 28,955 


Gross earnings 
Interest ............. 
Depreciation and ad- 


justment of accounts 1,178,782 418,321 
Income and excess 

profits taxes ....... 3,300,000 —_.......... ‘ 

Balance ........... $3,761,302 $10,536,612 
Dividends ............ 1,599,992 1,300,000 


.e...... $2,161,510 $ 9,236,612 


*As of December 31, 1916, undivided 
earnings totaled $8,487,845, which was 
increased to $10,132,423 by addition of 
$1,644,578, adjustment in amount of 
amortization written off prior to Decem- 
ber 31, 1916. Out of this total, $2,000,000 
was paid as a special dividend on April 
16, 1917, leaving a balance of $8,132.423, 
which added to the above surplus of $2,- 
161,510 made a total surplus of $10,293,933. 
Reserves totaling $666.028 were set aside 
from total surplus, leaving a balance of 
$9,627,906 as of December 31, 1917. 


*Surplus .. 


Dividends. 


Electric Storage Battery Company has 
declared a quarterly dividend of 1 per 
cent, payable April 1 to stock of record 
March 18. 


Canadian General Electric Company 
has declared a quarterly dividend of 2 
per cent, payable April 1 to stock of rec- 
ord March 15. 


The board of directors of the Central 
States Electric Corporation has declared 
a quarterly dividend of 1% per cent on 
the preferred stock, payable April 1 to 
stockholders of record March 9. 


Buffalo General Electric Company has 
declared a quarterly dividend of 1% per 
cent on common stock, payable March 30 
to stockholders of record March 20. 


Electrice Storage Battery Company has 
declared quarterly dividends of 1 per 
cent on common stock, and 1 per cent on 
preferred atock, both payable April 1 to 
stock of record March 18. ‘ 

United Light & Railways Company has 
declared a quarterly dividend of 1% per 
cent on preferred stock and 1 per cent on 
common stock, both dividends payable 
April 1 to stock of record March 165. 


Western Electric Company has de- 
clared a quarterly dividend of $2.50 per 
share on the common stock, increasing 
the annual rate from $8 to $10. The 
dividend is payable March 30 to stock of 
record March 23. The regular quarterly 
dividend of 1% per cent on preferred 
stock was also declared, payable March 
30 to stock of record March 23. 


West End Street Railway Company has 
declared a semi-annual dividend of $1.75 
on common stock, payable April 1 to 
stock of record March 21. 


Springfield Railway & Light Company 
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VIRGINIA RAILWAY & POWER 


has declared a quarterly dividend of 1% ` r N 
per cent on preferred stock, payable April S ORRORE EIN: COMPANY. 
l to stock of record March 15. 1918 1917 1918. 1917. 
January grogS... .... $ 65.270 $ 64,751 January gross ........ $ 615,586 $ 525,182 
Duluth-Superior Traction Company has Net after taxes 27,163 27,583 Net earniıngS ........ 269,035 280,463 
declared the regular quarterly dividend Surplus after charges 27,169 26,716 Total income ........ 217,407 286,847 
of 1 per cent on preferred stock, and 1 12 months’ £ross.... 727,150 650,115 Surplus after charges’ 111,570 133,638 
per cent on common stock, both payable Net after taxes ..... 254 ,103 260,656 Seven months’ gross. . 4,199,915 3,502,862 
April 1 to stock of record March 16. Surplus after charges 272'868 255,011 Net earnings ecesssosoeo 1,915,703 1,797,389 
Total income ........ 1,980,535 1,854,669 


Dayton Power & Light Company has 
declared a quarterly dividend of 1% per 
cent on its preferred stock, payable April 


BLACKSTONE VALLEY GAS & ELEC- 
TRIC COMPANY, 


Surplus after charges*® 875,987 804,844 


*Before depreciation, which is written 


1 to stock of record March 20. 1918 1917 
Mare January gross ae $186,695 $174.198 off at the end of the fiscal year. 
Allis-Chalmers Manufacturing Com- Net after taxes ..... 54,289 65,138 NORTHERN : 
pany has declared a quarterly dividend ‘Surplus after charges — 27,031 „39,174 PORATION TRIC our 
of 1% per cent on preferred stock, and 12 months Erosys : 2,004,341 1,763,388 1917 Increase 
4% of 1 per cent on account of back div- Net after taxes ..... 630,821 155,097 Gross ...........000- $6,469,034.65 23.66 
idends due on the preferred, payable ‘Surplus after charges 325,360 452,559 Expenses ........ wee. 4,024,274.71 47.99 
April 15 to stock of record March 30. nS i 
: NORTHERN TEXAS ELECTRIC COM- Net earnings ....... -$2,444,759.94 ©2.69 
Earnings. PANY. Fixed profits ........ 1,522,919.17 7.85 
The Houston Lighting & Power Com- 1918 1917 — 
pany of Houston, Tex., during the year January gross ..... «.$ 250,312 $ 171,100 Net profits .......... $ 921,840.77 °%16.20 
1917 spent $305,959.65 for betterments and Net after taxes ..... 110,403 65,885 Dividend preferred stock 360,000.00 Seba 
extensions, according to the annual re- Surplus after charges $1,612 36,653 _—_—_—_ — 
port of the company, that has just been 12 months’ gross . 2,661.325 1,950,792 Balance ...........§$ 561,840.77  °24.08 
filed with the county clerk of Harris Net after taxes ..... 1,209,718 783,113 
County. The gross earnings for the year Surplus after charges 861,414 436,038 *Decrease. 


were given as $578,802.87, which exceeded 
the general operating expenses of $56,- 


DAYTON POWER & LIGHT COMPANY. 


504.65, this item including the better- 

ments and extensions. The visible 12 months ended 

tangible property was valued at $3,458,- „~ December, December 31, 

102.34. This includes land worth $64,364; ; e a 1916. 1917. 1916. 

machinery, $872.699: buildings, $181,353; (Gross earnings .............. cc ee eee eee $207,144 $170,104 $1,880,618 $1,613,873 

equipment, $2,197,723, etc. The company Operating expenses (including deprecia- 

has a bonded debt of $1,653,000, while the tion and taxes) ......ssossosesesacssseo 142,092 127,125 1,266,545 999,961 

floating indebtedness is given as $214,990. ; l eee — 

: Net CAPNINES 9) use yi ws sae meee Meme as $ 65,052 $ 42,979 $ 614,073 $ 613,912 

NEW ORLEANS Ew ay & LIGHT Non-operating revenue..........ccs cece eee 1,056 §23 10,334 6,619 
COMPANY. —_—— | ee 

New Orleans Railway & Light Com- Total INCOME: S.caies ced boas ees ede ciask? $ 66,108 $ 43,802 $ 624,407 620,531 
pany for the twelve months ending De- 
cember 31, 1917, reports gross earnings Interest on bonds ........... 0.0.02 c eee ees $ 15.121 $ 15,204 181,620 182,626 
of $7,792,955; net earnings of $2,804,043; Other interest and sinking fund .......... 10,873 5,035 124,358 53,338 
and surplus after all charges of $ļ$651.079. -— —--~ a E I eee 

Total deductions ....................8. $ 25,994 $ 20,239 $ 305,978 $ 235,964 
MONTANA POWER COMPANY. ; 

Net earnings of the Montana Power Net income ........... 0.00. eee cee cece eens $50,114 $ 23,563 $ 318,429 384,567 
Company, for the year ended December Dividends on preferred stock .............. 14.513 14,813 177,750 175,938 
31, 1917, amounted to $4,889,082, an in- — — —— Se 
crease of $135,750 over 1916. Gross earn- SUT MS. intone te esta ie Reece khe Gates <a $ 25.201 $ 8.750 $ 140,679 $ 208,629 
ings totaled $6,912,364, as against $6,244,- pp e ratio Sdeicceanies eneas a e See w 68.60% 74.73% 67.35% 61.96% 

ecrease. 


905 for 1916. 


CENTRAL ILLINOIS PUBLIC SERVICE 
COMPANY. 

The Central Hlinois Public Service 

Company reports for the year ended De- 


WEEKLY COMPARISONS OF CLOSING- BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 


Quotations rurnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


cember 31, 1917: Gross earnings, $2,448,- Div. rate. Bid. Bid. 
050; operating expenses, including taxes, Public Utilities— Per cent. Mar. 5. Mar. 12. 
a oe a ci aL eae Adirondack Klectric Power of Glens Falls, common......... ie 36 15% 16 
oon s income, $26,338, ne TnIngs, Adironeack jSlectric Power of Glens Falls, preferred........ ae 6 721% TIL 
$897,996. American Gas & Electric of New York, common........... 10 +extra 88 lo 90 
American Gas & Electric of New York, preferred............ oe. 6 39% 40 
REPUBLIC RAILWAY & LIGHT American Light & Traction of New York, common........... Sem. cote 209 208 
COMPANY. American Light & Traction of New York, preferred.......... ae 6 951% 96 
ae 1916 „American Power & Light of New York, common............. Ge a 47 46 
December gross ..... $ 492,941 $ 373,412 American bower & Light of New York, preferred............ bee $ 73 75 
Net after taxes 143,669 154,712 American Public Utilities of Grand Rapids, common......... Sere? cir 20 20 
Surplus after charges 51,497 yoa American Public Utilities of Grand Rapids, preferred........ sea 6 54 55 
12 months’ gross ... 4, PE E American Telephone & Telegraph of New York ............ soet ae 107 10574 
Net after taxes ..... 1.61%,938 1,681, American Water Works & Elec. of New York, common...... coe ae 4% 43, 
Surplus after charges 611,511 $53,606 American Water Works & Elec. of New York, particip....... eae A 12 1215 
American Water Works & Klee. of New York, first preferred...  .. 57 59 
“CONNECTICUT POWER COMPANY. Appalachian Power of Bluefield, common............0..00000- ae: a 21% 2l 
1918 1917 Appalachian Fower of Bluctield, preferred............. cee eee Sere 7 20 20 
January gross ...... $ 81,913 $ 71,166 Cities Service of New York, COMMON, 2... cece eee ee ence ee ees +extra 200 200 
Net after taxes ..... 26,850 36,360 Cities Service of New York, preferred. ......essesesoseersen. seis 6 T41 TAlg 
Surplus after charges 7,200 19,576 Commonwealth Edison of Chicago ......... 0. cee cee eee eens ais 8 107 106 
12 months’ gross 81,369 753,041 Comm. Power, Railway & Light of Jackson, common........ vee os 221% 23 
Net after taxes ..... 387,940 375, S61 Comm. Power, Railway & Light of Jackson, preferred....... shee 6 50 4915 
Surplus after charges 177,812 180,357 Federal Light & Traction of New York, common............. Lie. oe 5 5 
Federal Light & Traction of New York, preferred.........-..... is 27 27 
EASTERN POWER & LIGHT CORPO- Hlinois Northern Utilities of Dixon .............. E A EE EEEE 6 s4 zi 
RATION. Middle West Utilities of Chicago, COMMON. ..sssssessessessse 2+extra T 26 
(Subsidiary Companies.) Middle West Utilities of Chicago, preferred.......sesssssease nse 6 5814 ARTs 

For February— 1918 1917 Northern States Power of Chicago, common..........+.....- ex.div.7 61 60 

Systems Northern States Power of Chicago, preferred................ ex.div.7 861 87 
Reading ........... $278,652.12 $231,814.94 Pacific Gas & Electric of San Francisco, common........... ae “Ces 37 26% 
Pennsylvania Pacific Gas & Electric of San Francisco, preferred......... sare 6 821 g2 

Utilities ....-.... 124,235.20 95,192.39 Public Service of Northern Ilinois, Chicago, common.......... 7 75 75 
West Virginia 84,860.35 85,112.99 Public Service of Northern Ilinois, Chicago. preferred.. & Sone 6 R5 3 
Claremont ........ 28,796.65 26,462.33 Republic Railway & Light of Youngstown, common......... ke 4 22% 221% 

os Republic Railway & Light of Youngstown, preferred....... bcos 6 57 nk 

Total ossa «enews $516,544.32 $438,582.65 Standard Gas & Electric of Chicago, -ommon........... msenge Furs 6 6 

Standard Gas & Electric of Chicago, preferred............. aor 6 24 24 

GENERAL GAS & ELECTRIC COM- Tennessce Railway, Lieht & Power of Chattanooga, common a! Ae 2% 21g 
ANY. Tennessee Railw ay: Light & Power of Chattanooga, preferrer,.. 6 8 S 
(Subsidiary Companies.) United Light & Railways of Grand Rapids. common......... nés 4 27 27 

For February— 1918 1917 United Light & Railways of Grand Rapids, preferred........ svc 6 6044 R? 

Systems $ Western Power of San Francisco, COMMON........ cece eee eee ee no 4a 12 13 
Rutland eres oxeeays 39,754.11 $ 36,465.37 Western Power of San Francisco, preferred........200cces ens eee 6 48 49 
Serer Ohio. 22,000.00 21,336.87 W ace Ron Telegraph of New York ........-ceeeeeeeeee .. extra 89 Sam 
Sandusky 7as ndustrials— 

Electric a.s.a 39,901.35 45,338.18 Electric Storage of Philadelhia, common ... ........05-26- iets 49 4914 
Binghamton ....... 34,486.00 31,240.33 General Electric of Schenectady” asiscecec see ae reS ein o90 8456 45% Bee 8 140% 123292 
Sarre coc tyseaws dae 11,149.33 8,158.22 National Carbon of Cleveland, comrron.......eeseeeeeeeeeees she 8 A614 RAIS 
New Jersey ......- 22,656.90 17.517.94 National Carbon of Cleveland, preferred. ...... 00. cece eee eee Y 130% 1230% 
Interurban .......- 724.21 897.33 Pomen Di E Mfg. of Pittsburgh. common....... +extra 5 41%; 

= restinghouste ectric Mfg. of Pittsburgh, preferred...... saa 7 s 

Totals oeren sex? $170,671.90 $160.954.24 ‘Last sale. s P 
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Operating Floor of Station No. 5, Showing Two Generators 
Nearly Completed. 


Generator End of Switchboard, Showing Panels for Spare Ex- 
citer, Generator No. 1, Generator No. 2. 


New Station No. 5 of the Rochester 
Railway & Light Company 


Hydroelectric Generating Station of 32,000 Horsepower 
Operated to Carry the Load Peaks of Combined System 


By P. B. FINDLEY 


falls in the Genesee River and the securing of 

maximum pondage are the reasons that led to 
building the new 25,000-kilovolt-ampere hydroelectric 
generating station of the Rochester (N. Y.) Railway 
& Light Company. Located in the bottom of the gorge, 
within a few feet of the level of Lake Ontario, the 
two 16,000-horsepower turbines of this station convert 
into electricity the power of a 130-foot drop. 

The fundamental design of the new station is of 
special interest because of its place in a system of 
whose needs it supplies only about 40 per cent. The 
Rochester system is a combination of water and steam 
plants tied in by transmission lines with power sta- 
tions at Niagara Falls and elsewhere. On account not 
only of the rapidly growing load on the system, but of 
the impending curtailment of Niagara power, it was 
evident several years ago that every foot of water in 
the Genesee River must be utilized. 


A CONSOLIDATION for power purposes of two 


LOCATION AND GENERAL SCHEME OF STATION. 


A study of the topography of the river showed that 
the most fruitful point of attack was at the lower 
reaches. Here there are two drops of about 40 feet 

Í 


and go feet, respectively. Above the upper one is a 
reach about 1.5 miles long in which 23,000,000 cubic 
feet of water can be stored, the limitation being the 
allowable water level near factory sites at the upper 
end. It was considered that the most economical de- 
velopment was one which would in seasons of low 
water empty this pondage during each day. Thus the 
hydroelectric station would take the top off the daily 
peak, allowing the steam plants to operate at a higher 
load-factor and hence more economically. A theoretical 
daily cycle of operation is shown on the next page; 
the shaded area of the system load curve represents 
the power generated by the new hydro station. Ob- 
viously, when the hydroelectric units are shut down, 
no power is being wasted in standby losses, as in a 
steam plant with banked fires. 

With the present water situation, it was decided 
that the economic capacity of the falls was 32,000 
horsepower, with the possibility of an increase to 
48,000 horsepower at a later date. Accordingly, plans 
were drawn which covered the installation of two 
16,000-horsepower turbines, with provision for a third, 
and the removal of all present generating equipment 
at both upper and lower falls. Until the final unit is 
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Interior of Tunnel at Lower End Where it Merges Into the 
Three Penstocks. 


installed, however, the present apparatus of 6000- 
kilowatt capacity at the lower falls will remain, to be 
used in times of high water when there is flow to 
spare—about three months a year. 

As has been said above, the height of water in the 
storage pond is limited by factory sites adjacent to its 
upper end. Since the gradient of the river bed in this 
stretch is very slight, it was necessary to design a dam 
which should offer the minimum obstruction to flow 
during flood seasons, in order to prevent the water 
from backing up and overflowing the lands near the 
upper end of the reach. Consequently, a dam which 
can be entirely removed from the channel was deter- 
mined upon. 


DAM AND GATE CONSTRUCTION. 


The dam contains two Taintor gates each 50 feet 
long, at each side. Adjacent to these are two 100-foot 
sector gates, and in the center is the headhouse cover- 
ing the tunnel intake. The Taintor gates can be raised 
clear of the water, while the sector gates can be low- 
ered into pits in the river bed, giving an entirely un- 
obstructed passage amounting to 83 per cent of the 
width of the channel. Ordinarily any adjustment of 
pool level will be made by the sector gates. These are 
hollow forms of structural steel, having but two sur- 
faces, a plane top and a cylindrical face, making an 
approximately water-tight joint with the edges of con- 
crete pits into which they recede. Each gate is hinged 
about a horizontal axis at its downstream edge, this 
axis being the center of curvature of the cylindrical 
face. When a sector gate is stationary it is in equilib- 
rium between its own weight and the pressure of any 
water flowing over it, acting downward, and the pres- 
sure of the water filling it and the pit below it, acting 
upward. This water is drawn from the river above 
the dam. In order to hold the gate in any one position 
it is necessary to maintain the water inside the gate at 
a constant pressure. This is done by connecting it 
with a vertical weir tube of adjustable height. The 
supply of water to the interior of the gate is regulated 
by sluice gates so that it will always overflow through 
the weir tube. Thus the pressure in the gate is deter- 
mined by the weir-tube setting, and when the gate is 
to be raised or lowered it is necessary only to change 
the setting of the weir tube. The Taintor gates are 
counterbalanced and are raised only in times of high 
water. 
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OTHER HYDRAULIC FEATURES. 


The intake house, located in the center of the dam, 
is a concrete structure with curtain walls extending 4 
feet below low-water level. This diverts floating 
debris from the trash racks and greatly reduces the 
labor of keeping them clean. By lowering the sector 
gates from time to time, any accumulation of debris 
can be washed clear. Behind the curtain walls are 16 
openings, 10 feet wide by 12 feet high, controlled by 
steel gates operated from a traveling electric hoist. 

From the intake house a cylindrical tunnel 20 feet 
in diameter drops vertically and turns smoothly into 
the horizontal section. The level of the upper end of 
this is 95 feet below the bottom of the dam. It is of 
conventional horseshoe section, having an area equiva- 
lent to that of a circle 20 feet in diameter. In its 
length, 1400 feet, there is a drop of about 8 feet. At the 
lower end it widens to the penstock connection. 
Directly over this point is the vertical riser to the surge 


tank. 


The surge tank is of steel, 60 feet in diameter by 
40 feet high, located on a shelf of the high bluff above 
the power station. It is of the differential type in 
which a wave of high pressure forces water up and 
over the top of a central tube into the tank. When 
the pressure falls, the water flows back into the tube, 
through openings at the level of the tank bottom, 
more slowly than it entered. 


Three steel penstocks are provided, one for the future - 


unit being blanked off. They are 13 feet in diameter 
and terminate in Johnson valves which are closed to 
shut down the tutbines. If desired, these valves may 
be calibrated for use as Venturi meters. They con- 
nect to the scroll cases of their respective turbines. 

Vertical Francis turbines made by the I. P. Morris 
Company are used. They are rated 16,000 horsepower 
at 180 revolutions per minute, and 130-foot head, and 
have runners of 96-inch diameter. The governors are 
of the double floating-lever type and are oil-operated. 
They are provided with remoté control from the 
switchboard gallery, and may be controlled by hand 
also. 

The station structure itself is of reinforced con- 
crete in simple lines with large window areas. It covers 
a space 75 feet by 20 feet, which allows liberal space 
for the two present units only. Before the third unit 
is installed, the old building adjoining it must be re- 
moved and the station extended. The generator floor 
is 14 feet above high-water level. From this floor to 
the bottom of roof trusses is 59 feet. A central line 
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Typical Daily Load Curve and Relation to Pond-Elevation 
Curve. 
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of columns supports the switch galleries which occupy 
one-half the station; the space over the machines is 
left clear for the crane. 


ELECTRICAL FEATURES OF PLANT. 


The two generators now installed were furnished 
by the Westinghouse Electric & Manufacturing Com- 
pany. Each is rated at 12,500 kilovolt-amperes at 
0.90 power-factor, three phase, 60 cycles, 11,000 volts, 
star-connected. Protection to the generators is given 
by the system of current transformers and relays pro- 
posed by Ricketts. 
former is connected at the inner end and another one 
in the cable just inside the first disconnecting switch. 
The secondaries of these transformers are connected 
across a Westinghouse overload relay. Normal con- 
ditions cause a current to circulate through the two 
secondaries, none flowing through the relay. Should 
a fault develop in the winding or cable, the leakage 


Exterior View of Power Station Site, Showing Inclined Railways, 


current would cause an unbalance in the transformer 
secondaries, which would force current through the 
relay. This would trip out the main oil circuit-break- 
ers and open the field circuit of the machine in trouble. 

The upper guide-bearing bracket of each generator 
carries a 100-ton Kingsbury thrust bearing, which sup- 
ports the rotating parts and water reaction. Above 
this is mounted a 100-kilowatt, 250-volt exciter. Ex- 
citation can be secured also from a motor-generator 
set. 

From the generators, 11,000-volt cables pass to the 
high-tension bus structure on the topmost gallery. The 
framework of this is a combination of brick piers and 
precast concrete slabs. The busbars are arranged in 
a tier of compartments running down the center, with 
oil-switch compartments on one side and disconnecting 
switches on the other. 
a distribution network in its vicinity, two 5000-kilo- 
volt-ampere, three-phase transformers are installed in 
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In each phase a current trans- - 


Since this station also supplies . 
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compartments on the main floor. These supply a 4150- 
volt bus on the first gallery level. Oil switches for 
the distribution circuits and for a number of arc trans- 
formers are located directly below this bus. 

The main operating switchboard is located at the 
front of the first gallery. It was furnished by the 
Westinghouse Electric & Manufacturing Company, 
and includes panels for the generators, spare exciter, 
tie lines, etc. Black-dial meters are used throughout. 
Potentiometers for measuring the generator tempera- 
tures are located on the face of each generator panel 
and connected to thermocouples imbedded in the ma- 
chine windings. 

Auxiliary power is furnished by 440-volt, three- 
phase motors. These include the motor-driven spare- 
exciter unit; a 4.5-kilowatt motor-generator set for the 
control-circuit storage battery; two 3-horsepower mo- 
tors driving oil pumps for the thrust bearings; two 
15-horsepower motors driving governor oil pumps, and 
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New Station, Surge Tank and Old Station. 


two compressors which furnish air for the governor 
accumulator tanks, for cleaning and for operating 
brakes on the generator fields for stopping. The crane 
motors are operated at 230 volts from the spare ex- 
citer. A double-throw switch connects this generator 
either as a shunt. machine direct to the field-control 
panels for the alternators, or as a compound-wound 
machine through a circuit-breaker to the crane trolley. 

Official approval for the project was given in 
March, 1916, and ground was broken on May 15. The 
work included the removal of an old building on the 
power-house site, removal of an existing dam and con- 
struction of a new inclined railway down the nearly 
vertical bluff near the power house, to lower a 40-ton 
load. The entire job cost approxithately $1,750,000. 
It was designed and supervised by the Engineering 
Department of the Rochester Railway & Light Com- 
pany, under the general supervision of F. J. Howes, 
chief. | 
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OHIO ASSOCIATION TO HOLD ANNUAL 
CONVENTION. 


Customary Gathering to Be Held at Cedar Point in July 
to Discuss Important Timely Topics. 


At the March meeting of the New Business Com- 
mittee of the Ohio Electric Light Association, held 
at Columbus, Ohio, on March 20, announcement was 
made that the customary annual convention of the 
association would be held at Cedar Point next July. 
President McMeen, in his address of welcome, spoke 
strongly in favor of holding business conventions dur- 
ing the war as it was more important to meet for dis- 
cussion of weighty and timely topics than even in nor- 
mal times. He referred to the present abnormal con- 
ditions and the hardship caused by onerous franchise 
obligations in some localities because of these con- 
ditions. 

Mr. Marsh gave a fine address on “Where Is the 
Money Coming From?” He expressed the conviction 
that the present difficulties in financing utility bet- 
terments and extensions would be relieved. Doubtless 
immense sums of money can be procured for public 
utility needs from the customers of the utilities them- 
selves, especially from the men who until the Liberty 
Loans were not considered to be possible purchasers 
of securities. 

After the luncheon Secretary D. L. Gaskill gave a 
fine address on the effect of war conditions on the 
utilities and announced that, contrary to last year's 
procedure, the annual convention would again be a 
general meeting at Cedar Point. 

Mr. Eastman made an important address on “The 
Legal Aspects of a Contract.” During the discussion 
it was stated that state utility commissions are in 
general not in favor of schedules of rates containing 
coal clauses. 

An interesting paper was presented by Mr. High- 
ley on domestic refrigeration. The author stated that 
electricity would soon come into extensive use for 
this purpose, because he believed there was likely to 


be a scarcity of artificial ice due to the heavy war . 


needs for ammonia among other reasons. A more 
complete report of the meeting will be given in our 
next issue. 


NORTHERN ILLINOIS LIGHT & TRACTION 
COMPANY IMPROVEMENTS. 


Its Marseilles Hydroelectric Plant to Be Improved—Notes 
on Its Increased Power Load. 


The Northern Illinois Light & Traction Company, 
having three central stations, delivers electric service 
to 40 towns, and supplies power in 25 of them. The 
generating capacities of its three stations are: La Salle, 
7000 kilowatts; Marseilles, 4750; Ottawa, 1000 kilo- 
watts. The plant at Marseilles is a hydroelectric plant, in 
which important improvements are to be made. Plans 
provide for replacing six waterwheels and generators, 
of an old type, with new turbogenerators. The pro- 
posed new equipment will result in an increase of 500 
kilowatts at the Marseilles station. The other two sta- 
tions are steam-electric plants. The three plants are 
connected by 33.Q00-volt lines, making an intercon- 
nected system that extends from Morris on the east to 
Spring Valley on the west. 

Besides supplying light and power service direct to 
consumers, this company furnishes energy to the 
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Spring Valley Utilities Company, whose business is 
distributing light and power in a country of consider- 
able area, with Spring Valley as a center, and includ- 
ing a number of coal mines. 

In the large territory served by the Northern Illi- 
nois company, the uses for central-station power have 
been increased considerably within the last month. Part 
of this increase comes from industrial plants which 
have electric generating equipment of their own; and 
they have been dropping off service from their own 
plants and taking on central station power. These 
changes may or may not be permanent. After the ex- 
periences of the past winter, with their troubles inci- 
dent to the general coal shortage, the above-mentioned 
changes, temporary or otherwise, are suggestive of the 
idea that some of the factories and industrial plants 
might willingly rid themselves of the annoyance and 
expense of producing their own electric power if con- 
tinuity of central-station service can be assured. The 
power problem for next winter may well be consid- 
ered long in advance, and it is readily seen that greater 
centralization in producing electric power will result 
in reducing the consumption of coal. 

There surely will come an increased demand for 
power at factories, and this will come as the result of 
supplying a sufficient number of cars in which to de- 
liver fuel and raw material and to market products. 


LARGE NEW POWER BUSINESS TO BE 
ADDED BY NORTHERN STATES POWER 
COMPANY DURING 1918. 


A total of 21,000 horsepower in new power busi- 
ness will be added to the lines of the Minneapolis Gen- 
eral Electric Company during the present year, con- 
tracts having already been accepted covering this busi- 
ness which includes 2500 horsepower additional for 
the Minneapolis Steel & Machinery Company; 1500 
horsepower additional for pumping the city’s water; 
200 horsepower additional for the Pillsbury Flour 
Mills; 400 horsepower for the Twin City Trading 
Company; 200 horsepower for the Union Terminal 
Elevator; 200 horsepower for the W. P. Devereaux 
Company; 125 horsepower for the International 
Cereal Company; 100 horsepower for each of two 
stone crushing plants; 200 horsepower for the William 
Bros. Boiler Manufacturing Company ; 520 horsepower 
for flour mills and the lighting and power requirements 
for the Y. M. C. A. and Builders’ Exchange buildings 
now under construction. 

In the St. Paul division 1175 horsepower of power 
business is in immediate prospect including 400 horse- 
power for dredging and filling operations at South 
St. Paul in connection with the new stock yards and 
the Armour packing plant and 325 horsepower addi- 
tional for the Waldorf Box Board Company. 

At Stillwater from 6000 to 7000 horsepower will 
be added to the plant of the Twin City Forge & Foun- 
dry Company alone. 

In the Faribault division 2150 horsepower of power 
business to operate flour mills will be added during 
the spring and summer. 

In the Mankato division 400 horsepower for oper- 
ating flour mills will be added during 1918. Trans- 
mission lines constructed during 1917 pass through a 
number of communities which will be added to the 
company’s system during 1918. Approximately 4000 
horsepower of power business is on these lines which 
will be served by the Northern States Power Company 
subsequently. 
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Shall Transformers Be Banked in a 
Distributing System? 


Effect of Banking Upon Investment, Economy and Service— 
Precautions to Be Observed—Proportioning of Fuse and Trans- 
former Capacities — Safety Features for Service and Linemen 


By M. E. GRAH 


Regulation Engineer, Toledo Railways & Light Company. 


HE reason for banking transformers in multiple 

on single phase lighting loads is to keep down 

energy losses, eliminate excessive voltage drop 
due to length of secondary, and reduce copper size in 
the main belt. This type of distribution should be lim- 
ited to districts where the load has become practically 
stable or, in other words, in a district which has 
reached the saturation point so far as further building 
is concerned. Of course, by this it is not meant that the 
load may not increase, but where the increase will not 
develop as in districts which have not reached this 
Stage. 

To take an-example. The district to be considered 
will at present be served by different sizes, type and 
make transformers, different sizes of secondary cop- 
per, and the transformers so located that it will not be 
possible to arrange for banking. As is the experience 
in most companies, the first installation has been added 
to from time to time as the load has required without 
any idea of banking, until eventually there is perhaps 
a great deal of equipment which, while at the time of 
installation was necessary, may be improved upon for 
better efficiency by redesign. 

To determine this it is necessary to make a thor- 
ough survey of the district to determine the connected 
load and the present demand. This information will 
enable one to better design the bank, eliminate a num- 
ber of small capacity transformers, replacing them 
with fewer transformers of larger capacity. This 
change will reduce existing core losses and unit costs. 

For example, compare standard 60 cycle, 2200 volt 
to 220-110 volt transformers. The losses of a I 
kilovolt-ampere unit are 20 watts iron loss, 24 watts 
copper loss, a total of 44 watts at full load. The efh- 
ciency will be 95.8 per cent at full load with 2.4 per 
cent regulation at 100 per cent power factor. A 5 
kilovolt-ampere unit has 43 watts iron loss, 82 watts 
copper, a total of 125 watts, with an efficiency of 97.5 
per cent at full load, and 1.7 per cent regulation at 100 
per cent power factor. A 25 kilovolt-ampere unit has 
a loss of 138 watts iron, 305 watts copper, a total of 
443 watts. The efficiency rating is 98.2 at full load 
and 1.3 per cent regulation at 100 per cent power 
factor. In summing this down, it is found that the 
iron loss, which is constant regardless of load, com- 
pares as follows. A 1 kilovolt-ampere unit has 20 
Watts loss, a 5 kilovolt-ampere unit has 43 watts loss 
or 8.6 watts per kilovolt-ampere, and a 25 kilovolt- 
ampere unit has 138 watts loss, or 5.5 watts per kilo- 
volt-ampere. When figured in dollars and cents, this 
amounts to quite an item and should deserve consid- 
eration. Also note that the I?R loss, or copper loss, 
also decreases with larger sizes, the efficiencies are 
better and the regulation improves. 

From the foregoing data it can be seen it is not 


good practice to bank unequal capacities together, by 
so doing the larger units will take more than their 
share of load and different tvpes and makes are not 
balanced well enough to allow this, and by keeping 
away from this we will have better regulation. 

The curve shown in Fig. 1 gives the comparative 
costs per kilovolt-ampere of standard 2200-volt dis- 
tributing transformers, from which it will be seen the 
cost per kilovolt-ampere decreases very rapidly with 
Increasing capacity. From these figures we can see 
where it is economy in using larger capacities wherever 
possible, eliminating more numerous and smaller 
capacities. 

There is another saving which follows by using 
larger capacities and eliminating numbers of smaller 
units and that is, it is good practice to install lightning 
arresters on the primary to protect the transformers. 
With a smaller number of transformers we save the 
cost of lightning arresters by eliminating the smaller 
and using larger capacities. 

The next item to be considered is the saving in sec- 
ondary copper due to banking. Under this head it is 
necessary to first determine the limit of capacity which 
we shall allow to the entire bank. It is the writer’s 
opinion that r100 kilovolt-amperes should be the limit. 
If the primary feed is three phase or two phase this 
does not offer too much capacity to balance against. 
Also the larger capacities will require a good deal 
more inspection and maintenance. It must be remem- 
bered that the bagking of transformers should be 
watched very closely to insure success and proper 
regulation. , 

The next item is how far apart the transformers 
may wisely be spaced. To obtain the desired results, 
the spacing should be so calculated that the energy 
from one unit will overlap the supply from the two 
adjacent units in the circuit to such a degree that be- 
tween any two units the regulation will not be greater 
than 3 per cent, which is ample allowance. The allow- 
able spacing for this degree of regulation is between 
1200 to 1500 feet. This spacing allows one unit to 
help the other and keeps down excessive secondary 
line copper. Where the transformers are spaced a 
greater distance apart, there is no advantage in bank- 
ing units. 


ECONOMY OF BANKING. 


In calculating the load for a residence district it 
will be found that the diversity factor of this class 
of business is very low, generally averaging as low as 
IO to 30 per cent. H. B. Gear, distribution engi- 
neer, Commonwealth Edison Company, Chicago, in 
1910, found the following diversity factors: 29.8 
per cent between consumers on residence lighting and 
77 per cent between transformers. With the advance 
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of small auto-charging sets and appliances it has been 
necessary to increase transformer capacities and the 
above figures are thought to be a trifle high. The 
diversity factor is very important not only in single 
unit installations of distribution, but when considering 
banking. Take, for example, a connected load of 375 
kilovolt-amperes with a diversity factor of 20 per cent 
spread over a belt of 6000 feet. Suppose this 60-cycle, 
single-phase, 220 and 110-volt load is evenly distributed 
by using single transformers with lines 1000 feet each 
way. It will require three 25-kilovolt-ampere trans- 
formers and 12,000 feet of 1-o and 6000 feet of No. 2 
line. The cost of the transformers will be $1140 and 
the cost of the line $1414.80. Not including labor or 
other necessary material, this gives a total of $2554.80. 
By redesigning this line and banking five 15-kilovolt- 
ampere transformers 1200 feet apart, 12,000 feet of 
No. 4 and 6000 feet of No. 6 will be required. The 
cost of transformers will, in this case, be $1310, that 
of the line $556.80, a total of $1876.80, equivalent to 
a saving of over 26 per cent over the single trans- 
former installation. This is only an example. Of 
course, the core losses will be greater with the 15 
kilovolt-ampere units, but in actual experience the 
larger units would not be found, but a number of 
smaller ones instead, which would increase the iron 
losses considerably. 


PROPORTIONING PRIMARY FUSES. 


The next item is what size fuse to use on the high 
tension side of the transformer with references to the 
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rate capacity of each unit. Here it will be necessary 
to take into consideration the continuity of service, as 
this is very important. It is also experienced that the 
present-day transformers are not designed as liberally 
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as were the older types, or, in other words, they cannot 
be overloaded as they could in the past. This 1s not 
a fault by any means, because by the closer design bet- 
ter efficiencies, regulation and weight have been at- 
tained. With some companies the practice is to rather 
lose a transformer than have the primary fuse blow, 
and by this practice overloaded transformers are very 
apt to occur unless their loads are very carefully 
watched. An overloaded transformer is not an asset. 
With the advance of electricity and increasing use of 
small motors, motor generator sets, rectifiers, and any 
other inductive load supplied from the lines, whose 
starting current values exceed the running current, it 
is the writer’s opinion that the fuse size on the high 
tension side should be not smaller than 50 per cent 
above the rated capacity of the transformers, keeping 
in mind low power factors of the load to be served. 
This should allow enough capacity so that the primary 
fuse will not blow, unless the trouble is so serious that 
the circuit should open to avoid loss of transformer. 

The following list of fuse sizes has been prepared 
which at 2300-volt will accommodate the various sized 
transformers from 10 to 30 kilovolt-amperes and hold 
as near 150 per cent rated capacity, or 50 per cent 
overload, as is possible with fuse sizes available. Ac- 
cording to the National Code, all link fuses must be 
stamped with about 80 per cent’ of the maximum cur- 
rent which they can carry indefinitely, thus allowing 
about 25 per cent overload before the fuse melts. This 
is equivalent to about 200 per cent load using the sizes 
calculated below, before the fuse will blow. 


Transformer rated 


capacities in Size fuze Percentrated 20percent 
Kilovolt-amperes. in amperes. Capacity. equals. 
10 ; 7 161 201.25 
15 10 153 191.8 
20) 14 161 208 
25 >. 16 147 184 
30 20 153 191.6 


Use oF SECONDARY FUSES. 


The next item to consider is shall the low tension 
side be fused and whether at the transformer or at a 
neutral point on the secondaries between transformers. 
If the secondary is not fused, in case of failure of any 
of the transformers, the primary fuses of all the units 
in the bank are very apt to blow and when this happens 
it is impossible to get the bank alive again until the 
secondaries are separated, as it is practically un- 
feasible to get all the units back simultaneously. This 
has been one of the great objections to banking trans- 
formers. There is another factor, however. If the 
primary fuse blows and the secondary is alive from 
the other transformers, the transformer in trouble is 
alive and should not be inspected until the secondary 
has been disconnected. If the secondary is fused at 
the transformer, a saving of time getting to the trans- 
former in trouble for inspection accrues, but it is the 
writers opinion that this does not obtain the desired 
results expected from banking and also requires fuse 
sizes the cost of which would be too great for the 
benefits derived. By fusing the primary as near 150 
per cent as possible and locating the neutral point as 
near as possible between the transformers on the sec- 


_ondaries, it follows that fusing at this point as near 


30 per cent of the rated capacity of one of the trans- 
formers protects the transformers each side of 
fusing point if of the same capacity. For example, 
consider a bank of 80 kilovolt-ampere capacity made 
up of four 20-kilovolt-ampere 2300-220-110-volt trans- 
formers. From the foregoing list of fuse sizes a 14- 
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ampere fuse would be recommended for the primary. 
This gives a total maximum capacity of 128.8 kilovolt- 
amperes or 32.2 kilovolt-amperes per transformer, or 
140 amperes at 230 volts. Assume the transformers 
are 1000 feet apart. The full load rating of the trans- 
formers will allow 87 amperes per transformer at 230 
volts. With the load equally divided at the trans- 
former this allows 4314 amperes both ways from each 
transformer. By locating the fuse as near as possible at 
the neutral points, which it may be supposed is exactly 
half way, or 500 feet from the two transformers in 
question, and fusing the two outside wires with as near 
30 per cent of the rated capacity of one of the trans- 
formers, a 30-ampere fuse may be used, which will al- 
low an interchange of 30 amperes, or 6.0 kilovolt-am- 
peres between transformers. This may seem a little 
small, but in case of failure of any one of the trans- 
formers this neutral fuse blows before allowing either 
of the adjoining units to be loaded over 134 per cent of 
rated capacity, and with the 161 per cent fuse in the 
primary allows enough capacity to keep the balance of 
the bank in operation. To prevent accidental grounds it 
is recommended that the neutral of the secondary belt 
be grounded as near each transformer in the bank as 
possible. If primary lightning arresters are not located 
on transformer poles, the neutral should be grounded 
at this point; if they are, neutral should be earthed at 
first pole adjacent. 

From what has been said it can readily be seen 
how necessary it is that a complete survey be made 


TABLE I—COMPARATIVE COST DATA. 


Cost 
Weight per Weight per per foot at 
Size. Type. foot bare. foot T.B.W.P. base, 28c. lb. 
0000 Solid ................ 641 715 $0.1795 
0000 Stranded ........... .645 8 .1808 
00 ld eseni .403 .49 113 
00 Stranded ........... .406 .522 118 
0 Solid ................ .32 4 0896 
0 Stranded ........... .322 424 .0902 
1 ld a5 be ec oes sieni .253 306 .0708 
2 Sollid .xecitwee eee eis .202 268 -0566 
4 Solid ............,... .126 164 .0353 
©: Solid 24.6 456s aes .079 112 0222 


TABLE II —CALCULATING 1,000 FT. 3-WIRE SECONDARY 
2-WAYS FROM TRANSFORMER, TOTAL 2,000 FT. 
LINE, 230-115 VOLT. 


Trans- Transformer 
former, Cost cost, type H.G. 
K.V.A. Wire size Total per ft. at E.Co., 2,200- 


122-244 volt. 
60 cycle. 25cycle. 


Copper 
cost. 


ca- required, amount base, 28c 
pacity. 3% drop. wire in ft. lb. bare. 


4,000-4 $0.0353 o 20 


ee 4-6-4 2,009-6 .0222 44.40 $185.60 $ 60.00 $ 85.00 
4,000-4 .0353 141.20 

ie Bisa 4-6-4 2,006-6 .0222 44.40 185.60 71.00 117.00 
4,000-4 .0353 141.20 

Gaoui 4-6-4 2,000-6 .0222 44.40 185.60 88.00 142.00 
4,000-4 .0353 141.20 

Bores 4-6-4 2,000-6 0222 44.40 185.60 124.00 187.00 
*4,000-4 -0353 141.20 

7% 4-6-4 2,000-6 0222 44.40 185.60 162.00 238.00 
4,000-4 .0353 141.20 

10...... 4-6-4 2,000-6 .0222 44.40 185.60 197.00 - 279.00 
4,000-2 .0566 226.40 

Töreni 2-4-2 2,000-4 .0353 70.60 297.00 262.00 358.00 
4,000-2 0566 226.40 

20...... 2-4-2 2,000-4 .0353 70.60 297.00 323.00 435.00 
4,000-0 .0896 358.40 

a 0-2-0 2,000-2 .0566 113.20 471.60 380.00 509.00 


TABLE IT—CALCULATING 600 FT., 3-WIRE SECONDARY, 
2-WAYS FROM TRANSFORMER, TOTAL 
1,200 FT. LINE, 230-115 VOLT. 
Transformer 
cost, type H.G. 
E.Co., 2,200- 


Trans- 
former, Cost 
K.V.A. Wire size Total perft. at 


ca- required, amount base, 28c Copper 122 -244 volt. 

pacity. 3% drop. wire in ft. Ib. bare. cost. 60cycle. 25cycle. 
2,400-4 $0.0353 $84.72 

eee 4-6-4 "200-6 0222 26.64 $111.36 $124.00 $187.00 
2,400-4 .0353 84.72 

714 4-6-4 1,200-6 .0222 26.64 111.36 162.00 238.00 
2,400-4 .0353 84.72 

10...... 4-6-4 1,200-6 0222 26.64 111.36 197.00 279.00 
2,409-4 .0353 - 84.72 

15...... 4-6-4 1,200-6 0222 26.64 111.36 262.00 358.00 
2,400-4 .0353 84.72 

20...... 4-6-4 1,200-6 0222 26.64 111.36 323.00 435.00 
2,400-4 .0353 84.72 

256...... 4-6-4 1,200-6 .0222 26.64 111.36 380.00 509.00 
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and each particular installation be designed to obtain 
results from banking single phase transformers in mul- 


‘tiple. 


A good opportunity is open for some manufacturer 
to design a suitable fuse and block for the neutral 
point of bank transformers as this piece of apparatus 
is exposed to the weather. The fuse should also have 
some indicating device to facilitate quick inspection 
and replacement of the fuse. The present types of 
transformers do not allow the overload that the older 
types do, and for better service generally a primary 


4 Amp Fuse, I: 14 Amo Fuse 16l Yo 
Ratio 10 20 | 


h | Volt ers 50 Amp 
Fuse 34.51% 


Schematic Diagram Showing Transformer Banking. 


fuse and block that allows closer limits of the rated 
capacities is badly needed. 

One more point. To insure good operation with 
banked transformers it is absolutely essential that the 
proper fuses be used and to facilitate this a diagram 
of the bank should be issued to the trouble depart- 
ment showing sizes and location of transformer and 
fuses with the injunction that directions be adhered to 


_ explicitly. 


The above, slightly condensed, was a paper read at 
the February meeting, at Cincinnati, of the Transmis- 
sion and Distribution Committee, Ohio Electric Light 
Association. 


NEW HYDROELECTRIC PLANT IN SOUTH- 
ERN CALIFORNIA COMPLETED. 


Fontana Power Company has completed a hydro- 
electric power plant near San Bernardino, Cal., of the 
capacity of 2500 kilowatts, and which is being oper- 
ated under lease to Southern California Edison Com- 
pany of Los Angeles. The new plant was designed 
by and built under the engineering supervision of 
McMeen & Miller, Monadnock Block, Chicago. The 
plans required the diversion of water from Lytle 
Creek and carrying it through 41⁄4 miles of 42 and 36- 
inch steel pipe to the power plant, which is equipped 
with a Pelton impulse wheel and Westinghouse gen- 
erator and other electrical equipment. The water, 
after passing through the plant, is turned into canals 
and ditches for irrigation purposes. This is an ex- 
ample of how it might be possible in other places to 
make hydroelectric and irrigation projects co-ordinate 
with each other in power and food production. 
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Water Pumping by Electric Power 


Second Part of Article Discussing Characteristics of Motor-Driven Pumps 
and Giving Suggestions for Selection of Pumps for Municipal Water Pumping 


By R. L. YATES 


Assistant Manager, Platt Iron Works, Dayton, O. 


of the pumping equipments used do not neces- 

sarily parallel each other. The efficiencies of-re- 
ciprocating pumps are, as a general rule, in excess of 
the efficiencies to be obtained by the use of centrifugal 
pumps. On the other hand, it is quite possible because 
of the higher initial cost of the reciprocating pump to- 
gether with its accessories, and considering also the 
larger size of building that may be necessary for same, 
also the additional operating expense that will likely 
attend same, that the centrifugal might prove to be the 
more economical from a plant standpoint. Again, it 
may be desirable to obtain in the pumping unit a range 
in Capacity and pressures, which condition can be 
solved by a centrifugal pump and not by the triplex. 
The choice in equipment therefore again becomes a 
study for the engineer. 

Fig. 3 shows approximately a comparison in eff- 
ciencies to be obtained from triplex pumps and centrif- 
ugal pumps operating under best conditions and for 
capacities up to 1500 gallons per minute. The eff- 
ciencies given for the triplex pumps are based upon 
the most economical point in operation, which is stand- 
ard capacity and a pressure head of approximately 300 
feet for standard design. The efficiencies named for 
the centrifugals are for normal points in operation and 
as shown by the 100 per cent values in Fig. 1. 

The efficiencies of reciprocating pumps are reduced 
somewhat when operating under pressures less than 
300 feet. Fig. 4 shows the ratios that generally obtain 
when operating at these lower pressure heads. For 
instance, Fig. 3 shows that a pump of xr000 gallons 
capacity would have an efficiency of 80 per cent. This 
efficiency would obtain were the pump to operate at a 
head of 300 feet. If we now assume that this pump 
is to operate under a head of 150 feet the efficiency 
then would be go per cent of that for 300 feet, or 72 
per cent and this latter figure would be used in deter- 
mining the power for operating the pump. These 
ratios again affect the comparison between triplex and 
centrifugals shown in Fig. 3, and show that when oper- 


ot the pum in plant operation and efficiencies 


General Characterist 
Curves For 
Centrifugal Pump 


EV abot iene vee EES 
) fn eee Rae 
sn See RA eee eee NER 


O 10 20 3 40 50 60 70 80 90 100 110 120 130 140 150 $60 170 


Percentage Head-Efficiency- Power 


Percentage Capacity 
Fig. 1.—General Characteristic Curves for Centrifugal Pumps. 


ating under low-head conditions, the centrifugal may 
be the more economical. 

Fig. 3 shows the approximate efficiencies that will 
be obtained by the use of centrifugal pumps irrespec- 
tive of the head for which the pump may be designed. 
In other words, a 600-gallon centrifugal properly de- 
signed will have an efficiency near 65 per cent whether 
the operating head may be 50 or 150 feet. Fig. I 
shows the variation in efficiencies that will obtain gen- 
erally in centrifugal pumps, when varying the capac- 
ity from its normal operating point. Efficiencies at 
part capacity on a centrifugal are higher than can be 
obtained with a reciprocating pump, as the latter type 
must pump full capacity, unloading part of same 
through a relief valve and this becoming therefore a 
direct loss. 

The proper determination of pressure and suction 
conditions and a study as to the range in operating 
conditions that may obtain in obtaining the high eff- 
ciencies at all times, seems to be from the above of 
importance. 

The power required for operating either a triplex 
or centrifugal for given conditions becomes easily 
determinable from the above data and the formula 
for this calculation is, 

HXQ 


3957 X Ep X Em 

where P = horsepower of the pump motor; H = head, 
in feet; Q = quantity of water pumped, in gallons per 
minute; E, = efficiency of pump; En = efficiency of 
motor. 

This horsepower obtains for operation under nor- 
mal conditions, and is subject to increase of decrease 
when departing from these normal conditions, the 
amount of same depending upon the type of pump, 
or the accessories that may be used with the pump. 

A triplex pump should always be equipped with a 
relief valve of the spring or other types, and set to a 
pressure slightly in excess of the maximum pressure 
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Fig. 2.—Cnaracteristic Curves for Platt Centrifugal Pump. 
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against which the pump is normally to operate. With 
a decrease in the demand for capacity the pressure in 
the pump then rises to the limit provided in the relief 
valve, and by-passes the amount of water required. 
This means that the driving power of the motor should 
be based upon the relief setting rather than upon the 
normal operation of the pump. A special type of re- 
lief valve, known as a by-pass valve and unloader, can 
be obtained, and which can be designed to operate at 
a predetermined limit in pressure, closing the discharge 
line and by-passing the water from the discharge of 
the pump to its suction, thus relieving the pump of any 
pressure other than what might be necessary to over- 
come the friction within the pump itself. The addition 
of this by-pass valve or unloader, although it may 
entail additional expense, will provide a plant economy 
much in excess of what would be obtained with the 
ordinary type of relief valve. This is of value in con- 
nection with direct-pressure systems, in fact, is con- 
sidered as one of the essentials by many engineers. 
Naturally the power required to drive this triplex 
pump under these low-pressure conditions is consid- 
erably less than the normal requirements. 

The power required by centrifugal pumps, when 
operating at conditions other than normal, is shown 
by Figs. 1 and 2 approximately. It is noted that the 
power shown for zero capacity is approximately 50 
per cent of normal. (This figure varies for different 
designs of impellers from 30 per cent to 70 per cent; 
50 per cent, however, covers the ordinary design for 
municipal work.) It is noted also that the maximum 
power is obtained when the pump is operating at 
heads lower than normal, and with capacities greater 
than normal. An impeller can be designed so as to 
be of the so-called non-overloading type; the results 
shown in Fig. 2 are made from such an impeller. A 
non-overloading impeller may possibly be defined as 
one which will not call for an overload greater than 
Io per cent of the normal output of the motor, and 
when operating at any conditions from zero capacity 
up to its maximum capacity, and for any head or 
pressure conditions they may be obtained from the 
constant speed of the motor. It is evident that an 
unloading device such as named above for reciprocat- 
ing pumps cannot be used with centrifugal pumps, as 
the power required tends to increase with the increase 
in capacity and decrease in head. 

Pumping equipments are chosen primarily for 
operating under domestic-pressure conditions. How- 
ever, they must be able to operate under fire-pressure 
conditions. The charts and above show that to obtain 
fire pressures with a triplex or reciprocating type of 
pump, the higher pressure can be obtained by simply 
setting the limit of the relief valve to that fire pres- 
sure, and to arrange for cutting off, automatically or 
by hand, such standpipes or reservoirs as may be 
floating on the line when fire conditions prevail. In 
a centrifugal pump, Fig. 1 and 2 show that the in- 
crease in pressure cannot be had in the single pumping 
unit, unless the speed could be varied so as to increase 
this pressure up to fire pressure. The proper increase 
in speed is usually not possible in alternating-current 
work, and therefore it becomes necessary when using 
centrifugal pumps to use two pumps operating in 
series for fire conditions, and the additional advantage 
is then obtained that the pumps can operate at the 
larger quantities that may be required for fire pur- 
poses. 

We have not dealt in this paper with the cost of 
pumping, except wherein we may have shown that 
this cost can be affected by improper choice of equip- 
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ment or application of same. A comparison, how- 
ever, of the initial cost of pumping machines may be 
of interest. Fig. 5 will give a very rough idea as to 
the ratio of cost between triplex and centrifugal pump- 
ing units for capacities up to 1500 gallons per minute. 


Any curve of this kind can only be a rough estimate 


as to cost, as conditions of labor and material are so 
widely variable and also the choice of equipments may 
affect this ratio. The curve shows that for a 600- 
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Fig. 3.—Comparative 


gallon pump the triplex outfit would cost approxi- 
mately five times that for a centrifugal pump. This 
curve only emphasizes to a greater extent the necessity 
of study in operating conditions, and is placed in this 
paper to obtain this emphasis rather than to be used 
as basis for any calculations to be made in the future. 
Any data as to cost of particular equipments can be 
obtained quickly from the manufacturer. 


OBSERVATIONS ON SELECTION OF PUMPING 
EQUIPMENT. 


A few observations can be made from the above 
and, although these observations cannot be considered 
as conclusive as to choice of equipment for different 
distributing systems, I believe that proper conclusions 
for particular cases can be reached by a further study 
of the charts and data given above. 

A triplex pump fitted with a pressure unloader 
would seem to be most applicable for direct-pressure 
systems without storage, as it could then handle the 
full capacities at low operating pressures during such 
times when the full capacity is not called for in the 
main. In other words, the power required during 
these periods would be a small part of the full power 
of the motor. It is to be noted that best operation is 
secured when the unloader is augmented by a com- 
pressed-air tank, or a standpipe to act as an accumu- 
lator or governor and to take the sudden calls for 
capacity or pressure, thus relieving the unloader from 
operating so frequently. 

A triplex or centrifugal pump would be applicable 
for such systems that could employ the use of a large 
storage tank or reservoir. In such a system the pumps 
would operate for given periods at constant capacity, 
pumping directly into the tank, therefore, always at 
best economy. The tanks would be used to feed the 
mains. The pumps would be started and stopped 
automatically by pressure regulators. The tanks should 
be of such size as to permit the pumps being at rest 
for, say, a few hours’ time even in peak-load condi- 
tions. In other words, the tanks would be feeding the 
city mains for that period. . 
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A combination of the two above systems can be 
used advantageously in some localities where the 
topography of the land surrounding the village per- 
mits of a large storage tank at comparatively low 
initial cost. 

Centrifugal pumping units should be used in dupli- 
cate in such cases where the fire pressure exceeds the 
domestic pressure, at this time operating in series as 
described above. It can be assumed that duplicate 
pumping units should be used in every municipal plant 
to cover emergencies, and therefore the duplicate cen- 
trifugal for fire purposes should not be considered 
wholly as an expense against fire protection, but as an 
insurance for continuous domestic operation also. 

The main duty of a power engineer from the cen- 
tral-station standpoint is, I believe, the promotion of 
the sale of power for that central station. In other 
words, he is the salesman first and an engineer second. 
The confidence of the customer must be obtained be- 
fore a sale of power or anything else can be made, 
and to obtain this confidence the salesman must know 
more about his subject than does the customer. There- 
fore, it is necessary for the power engineer to be well 
enough versed with the design, application and oper- 
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Fig. 4.—Corrective Ratios for Triplex Pump Efficiencies 
Applicable to Fig. 3. 


ation of pumping equipments to handle any prelim- 
inary situations which might arise in his discussions 
with the customer and until such time as he can dis- 
cuss with the pump manufacturers the finer points 
regarding the application and operation of these 
pumps. 

A list of questions, answers to which will acquaint 
the pump manufacturer with the requirements of the 
situation, are given herewith in the hope that they may 
be of assistance in determining upon the choice and 
application of pumping equipments. 

1. Number of pumps required. 

2. Nature of service. 

3. Is vertical or-horizontal installation desired? 

4. Capacity required in gallons per minute. 

5. Total pumping head, including suction, dis- 
charge head and friction head. 

6. Maximum suction lift, including all friction. 

7. Length and size of suction and discharge pipes, 
giving number and kind of elbows. 

8. If pumping head is variable, give maximum 
variation for both suction and discharge. 

g. If pump is located below source of supply, will 
it be submerged or placed in a dry pit? 

10. Will pump be required to operate contin- 
uously? If not, at what intervals? 

II, Nature of liquid to be pumped—hot, clear, 
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fresh, alkaline, cold, gritty, salt, acidulous—give tem- 
perature and specific gravity. 

12. If pump is belt-driven, give speed and 
diameter of pulley. 

13. Furnish certified motor dimension print. 

14. Make sketch of proposed pump setting show- 
ing piping. 


ENGLISH RAILROAD ELECTRIFICATION 
SUCCESSFUL. 
Most satisfactory results of electrification carried 


out during wartime are reported by two of the chief 
railroad systems in England—the London & North- 


` western and the London & Southwestern. The chair- 


man of the former says that with a complete year's 
comparison of the traffic on the electrified portion of 
the suburban lines the figures are such as to “astonish 
the most sanguine.” In 1917 they carried 10,000,000 
more passengers than in 1915. The electric trains had 
proved so popular that it was now practically impos- 
sible to get a house in the districts served by them. 
Any further extension of the electrified area is impos- 
sible during the war; indeed, inability to increase the 
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electric rolling stock is causing much overcrowding. 
In the case of the through running on the London 
electric tube lines to Watford, in connection with the 
London & Northwestern, operation since April last 


has produced results even more satisfactory than was 


anticipated. Whether England’s railroads remain un- 
der national control or not after the war, large elec- 
trification measures may be regarded as a certainty. 
Not only have the above records done much to clear 
away former conservatism but the larger views now 
generally held respecting efficiency and coal conserva- 
tion are greatly assisting the movement toward elec- 
tric traction. 


Mountain States Power Company Acquires 
Property.—The Mountain States Power Company 


has acquired all the property of the Northern Idaho 


& Montana Power Company in Oregon, Washington, 


Idaho and Montana. The property operating as Ore- 
gon Power Company with headquarters at Eugene and 


Marshfield, Ore., will continue to operate as the Ore- 


gon Power Company. The properties, with headquar- 
ters at Kalispell, Montana, and Sandpoint, Idaho, will 
operate under the name Mountain States Power Com- 
pany. The company will be under the operating direc- 
tion of Elmer Dover, vice-president of H. M. Byllesby 
& Company, with headquarters at Tacoma, Wash. 
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at the School of 


Engineering of Milwaukee 


Unique Combination Worked Out of Teaching Electrical 
Theory and Practice—Elementary and Engineering Courses 
— Co-operative Educational Plan— Earn While You Learn 


HERE never was so great a need for technical 

education and vocational training as now. The 

army and navy need thousands of engineers and 
skilled artisans close to the fighting lines and other 
thousands in the industries supplying the munitions of 
war. \ast numbers of. trained men have been taken 
from the various industries for active service. Eff- 
ciency requires that these men be replaced by men or 
boys with as complete a preliminary training as pos- 
sible. 

In the various branches of the electrical industry 
the desirability of such training is probably greater 
than in nearly all other industries even in normal times. 
But in these abnormal times this need is still greater. 
Not only have thousands of electrical engineers and 
electricians been called for active service, but elec- 
trical manufacturers, central stations, electric railways, 
telephone and telegraph companies have had to meet 
greatly increased demands for their products and serv- 
ice with seriously depleted forces. 

This situation in the electrical field has given con- 
siderable concern to the managers of central stations, 
telephone systems, electric railway lines and electrical 
manufacturing plants. While the employment of un- 
trained persons has been possible to a limited extent, 
this is evidently inadvisable for positions where a 
knowledge of electrical matters is essential. For this 
reason a description of an intensive system of elec- 
trical training that has been worked out very success- 
fully is doubtless timely. 


GENERAL EDUCATIONAL SCHEME OF SCHOOL OF 
ENGINEERING. 


The city of Milwaukee, Wis., is fortunate in being 
the seat of an educational institution in which a unique 
method of teaching electrical science and art has been 
developed. The fundamental principle of this method 
is to undertake simultaneously a study of theory and 


practice so that the student instantly grasps the mean- 
ing of electrical laws by seeing them practically applied 
and also understands the reasons for the adoption of 
certain practices through a study of the theory that 
dictated them. It was felt that the method used by 
many technical colleges of overemphasizing theory 
throughout the curriculum, and especially in the first 
year or two of the course, leads to loss of interest and 
lack of appreciation of the importance of what is being 
taught and, moreover, very much of the information 
is forgotten before it is applied to engineering prac- 
tice. Almost invariably the ordinary graduate of such 
courses, lacking a proper conception of actual prac- 
tice, has to start practically at the bottom like an ap- 
prentice when he seeks a position in the practical com- 
mercial field. 

Most students eager to get a technical education 
are willing to acquire it at considerable sacrifice. In 
fact, students that work their way through college 
usually have the backbone that makes for success in 
after life. However, where the student earns part of 
his expenses by doing menial tasks, such as washing 
dishes or waiting on table, little of permanent value is 
obtained from his employment. Much better results 
are secured by placing the student at work part of each 
day in an industrial or commercial establishment 
where he can see and take part in the practical appli- 
cation of what he is studying. 

This newer scheme of engineering education has 
been followed by the School of Engineering of Mil- 
waukee throughout its career, which began in 1905. 
From the first it was determined to give lectures, labor- 
artory and practical work simultaneously so that in the 
electrical course the young student would immediately 
enter an elementary laboratory class in which the prin- 
ciples of simple circuits and the meaning of the most 
common electrical terms would be demonstrated. “As 
the student advanced, more and more electrical theory 


View in General Electrical Laboratory. 


Poie Line for Instruction in Lineman’s. Work, ~ | 
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together with related mathematics, drafting, and gen- 
eral science were presented in lecture and recitation 
rooms at the same time that the laws being studied 
were verified and applied in the laboratories, and also 
in the industrial plants of the city. By this method it 
was found that the students not only comprehended 
the advanced theory much more readily than students 
following the older method, but that it had a vital and 
practical meaning to them which was much more likely 
to “stick.” 

The immediate value of such a course of instruc- 
tion was further enhanced by following practically 
from the start the part-time study plan. Positions 
were secured for the students with leading Milwaukee 
electrical concerns, the arrangement being that students 
attended the School of Engineering half a day and 
worked in the electrical or other industrial plants the 
other half day. This co-operative plan has been found 
not to be a hardship on the student; on the contrary, 


Motor-Testing Laboratory. 


it has enabled him to pay part or nearly all his ex- 
penses from his earnings as he continued in the course 
—a great boon to students in modest circumstances, 
many of whom would otherwise be deprived of educa- 
tional opportunities, and an incentive to earnest, hard 
work and self-reliance to students from more affluent 
families. Furthermore, this plan gave the student an 
insight into the methods and needs of large industrial 
and commercial concerns, where he could see what is 
actually required of a technical man and therefore 
could readily secure a good position on completing this 
course without beginning at the bottom of the ladder. 
In fact, positions are practically guaranteed by the 
employer, and the student is developed by the school 
“to the pattern of the industry.” 

Summed up in a few words, the course of instruc- 
tion at the School of Engineering is of an intensive 
character aiming to secure the maximum possible re- 
sults for the student without lost motion in studies 
and without overtaxing his capacity—on the “earn 
while you learn” plan of co-operation with the elec- 
trical industries. Important details of the methods 
used in carrying on the work are given below. 


GROWTH AND DEVELOPMENT OF THE SCHOOL. 


Milwaukee, being one of the largest and most active 
centers of electrical industries, is the ideal location 
for carrying out such a co-operative educational plan. 

The success obtained by the School of Engineering 
of Milwaukee in following out this general policy is 
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well shown by its very rapid growth. Starting in a 
modest store and basement at 1027 Winnebago Street 
in 1905, the school has steadily grown until it now 
occupies two floors in the Stroh Building, 161-171 
Michigan Street, opposite the Milwaukee Post Office, 
and all of the fifth and parts of the fourth and sixth 
floors in the Insurance Building at Broadway and 
Michigan Street. Both these buildings are well located 
near the center of the city. The former one is occu- 
pied entirely by electrical laboratories, while in the 
latter building are the general offices of the school, its 
library, numerous lecture, recitation and drafting 
rooms, the chemical, magnetic, photometric and com- 
mercial testing laboratories and the rooms of the 
newly organized radio department. 

At first the school devoted itself chiefly to practical 
electricians’ courses. When it was shown that its 
method was correct and was producing valuable re- 
sults for its students, the courses of instruction were 


A Class in Armature Winding. 


gradually broadened until now the most advanced 
course offered is the three-year electrical engineering 
course. In the latter there is given in three years what 
usually takes four years in the ordinary technical col- 
lege. There is also offered a three-year course in com- 
mercial engineering and one-year electrician and spe- 
cial six-month vocational courses, such as for linemen, 
metermen, cablemen, etc. Classes are conducted 
morning, afternoon and evening. Each class is lim- 
ited to such a number that each student can receive 
the individual attention of his teacher. 

The school has been fortunate in having on its 
faculty at all times professors and instructors with 


extended experience in electrical engineering, all of 


whom come into intimate contact with their pupils. 
The school was founded by Prof. Oscar Werwath, 
who has remained at its head steadily from the modest 
start in 1905. Prof. William Baum, who was for a 
long time associated with Dr. Charles P. Steinmetz, 
is dean of the Engineering Department. John D. Ball, 
for many years with the General Electric Company, 
and for three years in the research laboratory of Dr. 
Steinmetz, is professor of electrical engineering. H. D. 
Matthews, formerly with the General Electric Com- 
pany, is professor of electrical design. A. E. Kienth, 
formerly in charge of water purification and bac- 
teriology for the city, directs the work on industrial 
chemistry. The instructors in electrical work include 
Fred C. Raeth, B. A. Bovee, J. P. Schroeter, Walter 
Hennig, R. A. Tamms and J. E. Hughes. 

Early this year the school greatly increased its 
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facilities and broadened the scope of its work. En- 
larged quarters were secured for the Engineering De- 
partment in the Insurance Building and the equip- 
ment thereof is now practically all complete. Ar- 
rangements are being made for a special class in radio 
and other signal work in co-operation with the Great 
Lakes Naval Training Station. 

The school was also fortunate in securing as busi- 
ness manager and director of engineering and indus- 
trial relations, the able services of Francis A. Vaughn, 
senior member of the well-known consulting engineer- 
ing firms of Vaughn & Meyer and Charles L. Pillsbury 
Company. Among the developments that Mr. Vaughn 
has brought about or is working on are: Bringing 
the school into closer co-operation with large indus- 
trial and business concerns of Milwaukee; establish- 
ment of the special Navy Signal School in co-opera- 
tion with the Navy Department and the telegraph 
and cable companies; organization of a commercial 
testing bureau; arrangements for making the library 
of the school a technical library open to Milwaukee's 
industries and others interested in technology ; comple- 
tion of plans for conducting at the school an electrical 
show from March 27 to 30. At this show about 20,000 


square feet of floor space will be available for exhibits, - 


which it is expected will be of unusual and timely 
interest, since they will include much in the way of 
electrical equipment used in the war. Numerous popu- 
lar lectures and talks and motion-picture displays will 
be given, so that a large attendance is to be expected, 
everyone being invited. 


SOME FEATURES OF THE SCHOOL'S EQUIPMENT AND 
Work. 


In the accompanying illustrations are shown a few 
views in some of the electrical laboratories of the 
school. These give a better idea of the practical na- 
ture of the equipment and training given than could be 
described in the limited space available. A noteworthy 
feature is an actual transmission and distribution pole 
line with regular equipment which was presented to 
the school by the Milwaukee Electric Railway & Light 
Company. With this equipment students can obtain 
an excellent practical. idea of the work of a lineman. 
Other equipment is also provided for testing meters, 


Teaching House Wiring in a Model House. 
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Portion of the Dynamo and Motor Laboratory. 


telephone switchboards and circuits, dynamos and mo- . 
tors, for study of armature winding, for ordinary and 
special electrical measurements, as well as the great 
variety of experiments usually conducted in electrical 
laboratories of educational institutions. To economize 
the time of the students, the equipment is so arranged 
that the time that is usually wasted in making connec- 
tion of parts and instruments is greatly reduced. This 
also reduces the wear and tear on the apparatus. 

In taking up the practical study of an instrument 
or apparatus, its parts are studied in detail and assem- 
bled into a complete unit at the same time that the 
theory of its construction is studied. This method is 
followed, for instance, in the study of telephone instru- 
ments, switches, motors and generators, etc. The stu- 
dent is taught to assemble and disassemble the ap- 
paratus in order to locate and remedy troubles. In 
classrooms adjoining the laboratories, the explanatory 
work and discussion of the results of the tests is given. 

Among the companies with which co-operation is 
actively carried on in part-time employment of stu- 
dents are the following well-known Milwaukee clec- 
trical concerns: Allis-Chalmers Manufacturing Com- 
pany, The Milwaukee Electric Railway & Light Com- 
pany, Julius Andrae & Sons Company, Industrial 
Controller Company, Allen-Bradley Company, Globe 
Electric Company, Northwestern Storage Battery 
Company, Wisconsin Telephone Company, Northwest- 
ern Manufacturing Company, Lime Material Com- 
pany. 


WAR COURSES LAUNCHED AT CARNEGIE 
= INSTITUTE. 


Special electrical war courses for enlisted men are 
being given at Carnegie Institute of Technology, Pitts- 
burgh, Pa. Instructors are wanted to teach the fol- 
lowing subjects; lectures and laboratory work in ele- 
mentary electricity and magnetism. Same for dyna- 
mo machinery, storage batteries and radiotelegraphy. 
Others are needed to teach continental code, practical 
electric wiring, instrument repair and machine work. 
The Institute is especially desirous to hear from a 
few instructors who would come for short periods, 
two to six months. State age, draft status, qualifica- 
tions, schooling, experience, references, salary expect- 
ed and period of tmployment desired in first letter or 
telegram. Address Chairman of War Course Com- 
mittee, Carnegie Institute of Technology, Pittsburgh, 
Pa. ~ 
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Daylight Saving 
N March ‘19g President Wilson signed the day- 
light saving law, which will come into effect on 
March 31. The law provides that at 2 a. m. on 
the last Sunday of March of each year the standard 
time shall be advanced one hour, and at 2 a. m. on the 
last Sunday of October standard time will be retarded 
one hour. The period for daylight saving is thus of 
seven months. Although shorter than that more lately 
proposed by Samuel Insull and a number of noted 
engineers, economists and utility men, who proposed 
that the clock be advanced one hour for the entire 
year, the law as signed by the President is for a period 
longer by two months than the bill passed by the 
Senate last year, which called for five months of day- 
light saving. However, a start has at last been made. 
Another step has been taken in the thrift movement, 
and who shall say what will be next, or where the 
movement will end? 

In adopting daylight saving the United States is 
doing only what her allies, the. French, British and 
Italians, have already done for one or more seasons. 
And the allies have done only what the Germans had 
done before them, for Germany adopted daylight sav- 
ing on May 1, 1916. Austria, Italy, Holland, Den- 
mark, Norway, Sweden and Portugal then followed. 
France and England came next, although a daylight 
saving bill had been pending in the British parliament 
since 1908, and now finally the United States follows 


suit, the country credited with having been the first to 


sponsor the cause of daylight saving through its noted 
citizen, Benjamin Franklin, over a century ago. 

There are probably few pieces of legislation pos- 
sessing so many advantages and so few objections for 
the nation and so many benefits and so few hardships 
for the individual as this daylight saving law. The law 
aimed primarily to conserve coal, and this it will do 
to the extent of about 300,000 tons this year, and more 
as the users of electric light become more numerous. 
For electric light customers the daylight saving will, 
it is estimated, save about $7,500,000 this year, an 
amount that will, however, affect but little either cen- 
tral station or consumer. For the central stations this 
hour of daylight saved will mean a reduction of 
income, so small in most cases, except where the light- 
ing load is the predominating source of revenue, as 
to be masked by increased revenue in other ways; it 
will mean a reduction of the magnitude and duration 
of the peak and thus will reduce the amount of coal 
required for banked fires and consumption at forced 
ratings with accompanying higher’ maintenance ex- 
pense. It will mean a higher load-factor, thus enabling 
investment in equipment to be better utilized, bringing 


for recreation. 


in higher return. Unfortunately the winter peak still 
remains, and until this is removed entirely or in part, 
as possibly some day it may be, there must necessarily 
exist a waste of equipment and fuel, and higher rates 
for energy than there would be otherwise. 

-= But as important as are these benefits of daylight 
saving, more important still, perhaps, is the effect of 
this additional hour of daylight upon the improve- 
ment of health and increase in food production. The 
extra hour of daylight will give to many more time 
It will mean more of God’s great out- 
doors for the indoor toiler, park or field or street 
instead of indoors with its things artificial. It will 
mean better health physically, mentally and morally for 
many, and more joy for most. This extra hour of 
daylight will mean greater production by the soil. It 
will mean more time in the fields and orchards for 
sowing seed, cultivating crops and reaping the harvest. 
It will mean more food and better health for those 
serving the country by obtaining it. This extra hour 
of daylight will be a boon indeed for the war gardens 
and the home garden of the city horticulturists. In 
this sense alone it has been estimated that during the 
coming summer more than 1,480,000,000 daylight- 
hours will be added to the backyard and vacant lot 
cultivation alone, which must add its quota toward 
increasing fogod production, reducing the cost of living 
and amount of truck transported, as well as encourag- 


ing outdoor life and the home garden. 


The daylight law will conserve coal, increase home 
food production and improve health; it will improve 
the hours of leisure for many, ‘and thus better their 
work during the hours of toil. The daylight saving 
law comes with universal welcome. The only surprise 
is that it has taken so long to come, that the country 
responsible for its original promulgation should have 
been the last of the big nations to adopt it, and then 
only under the stress of war. However, the sun is 
with us now, to “do its bit” toward winning the war. 


Banking Distributing Transformers 


HE question of whether distributing transform- 
T ers should or should not be operated in parallel 
is an old one, that appears again at this time with 
renewed interest, when effort is being made in all 
walks of life to economize. The question is not new, 
only conditions have changed, and better facilities and 
wider experience are available today than existed ten 
years or so ago to overcome past difficulties and mini- 
mize inherent drawbacks of a number of transformers 
operating into a common network. 
Circumstances alter cases, and each case of trans- 
former banking for distribution purposes must be de- 
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cided on its own merits. In every instance it 1s a mat- 
ter of deciding whether the advantages—conservation 
of transformer capacity, lower unit cost for transform- 
ers, lightning arresters and secondary copper, and 
more efficient transformation and distribution and 
higher standard of service—are not offset by the dis- 
advantages of having a number of units tied in to- 
gether. The question also to be decided is whether it 
is better for service as a whole to have each trans- 
former isolated and trouble thus localized or whether 
it is preferable to tie in a number of transformers in 
such a way that one unit in trouble will clear itself 
and shunt its load over to those that remain; and be- 
fore this question can be settled it is necessary to 
know, approximately, how often cessation of power 
on the one hand or variation from the normal on the 
other is likely to occur, and which is the more objec- 
tionable, occasional cessation or frequent fluctuations 
due to trouble in a bank. 

For many years network protectors have been 
available to restrict the interchange of energy between 
portions of an interconnected network, somewhat 
analogous to the bus reactor to limit the current flow 
between bus sections and generators. [ut these, like 
the secondary fuse recommended elsewhere in this 
issue in an article by E. M. Grah for protecting the 
transformers in a banked group from carrving exces- 
sive load during time of trouble, are a further compli- 
cation, add to the cost of the installation and thus 
detract both from the saving and advantages advanced 
for banking distributing transformers. 

Undoubtedly there are cases where banking trans- 
formers is feasible, quite desirable and to be recom- 
mended. One such instance that suggests itself might 
be that of the smaller city where the load is light yet 
dense and its growth stable. The two extreme cases 
where banking might not be desirable nor justifiable, 
the one for economic reasons, the other from consid- 
erations of reliability to service, are where the load is 
widely scattered on the one hand and extremely dense 
and heavy on the other. 

Transformer banking, like the grounded neutral, 
three or four-wire three-phase distribution, direct or 
alternating current for railroad electrification has its 
place, which may or may not be sharply defined but 
nevertheless exists. Only consideration of safety, re- 
liability of seryice and economy will indicate the final 
choice. While a number of systems with intercon- 
nected or banked transformers are in successful oper- 
ation, the weightier opinion is undoubtedly against 
banking. 


Greater Publicity for Electric Vehicles 


HERE are enormous possibilities for the use of 
T the electric truck. Possibly even the most op- 
timistic central-station and electric vehicle com- 
panies do not as yet realize the wide diversity of appli- 
cations, the vast field that the electric vehicle is well 
fitted to fill. Co-operative trucking, fleets of transports 
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for bulk freight haulage, armies of express wagons, 
and so on—these are opportunities, but are in the 
minority. What of the really big demand that exists, 
and which as yet is only catered to by the gasoline car? 

Consider the case of grocery deliveries alone—only 
one out of many similar branches of delivery and 
transportation—which is vitally interwoven with the 
high cost of living and the sustenance of the people. 
It has been estimated that $75,000,000 is spent annually 
in the delivery of groceries throughout the country. 
And then there are other retail deliveries such as milk, 
coal, meat, hardware and laundry, without mention- 
ing all the wholesale hauling and trucking and munici- 
pal and industrial transportation. The Census Bureau 
found that while the cost of department-store deliv- 
eries was less than 2 per cent of the total cost, that 
for milk and dairy produce was 12, for coal and wood 
19, and for ice delivery 45 per cent of the total cost. 
This all has to be borne by the consumer and partly 
accounts for the excessive cost of living. | 

Notwithstanding all the progress made by the elec- 
tric vehicle, the evolution and improvements through 
which it has passed, figuratively speaking, nothing has 
seriously been done in applying the electric vehicle to 
general usage. If the electric truck is to find the use 
its sponsors desire, that its merits warrant, and econo- 
my demands that it should, operating data and its low 
cost of upkeep and operation must be placed promi- 
nently before the public, which comprises user, pros- 
pective user and future possible user. Not long ago 
the Society for Electrical Development issued a 
pamphlet entitled “More Than 3000 Uses for Elec- 
tricity.” How many uses are there, in actual usage 
and prospective, for the commercial and municipal 
electric truck from a few hundredweight to Io tons, 
for high speeds and the heavy short low-speed haul? 
More than many suppose. 

A compilation of uses for the electric truck—not 
war-time measures, transient uses and spectacular ap- 
plications, for these will take care of themselves—but 
the commonplace everyday variety of uses, such as 
garbage and dust collection, milk and coal distribution, 
delivery of groceries and laundry, and the many other 
things that enter into everyday domestic and commer- 
cial life, that go on whether comes ‘peace or war, with 
cost data and comparisons of expenditure of capital, 
time and labor for gasoline and horse, would plead 
the cause of the electric truck as nothing else would. 

Operating costs are the final criterion between 
horse, gasoline or electric truck. On this basis alone 
the electric truck is able to hold its own against 
all comers in an increasingly widening field. But 
that this is so is not generally known except amongst 
those who have studied the subject. It certainly is 
not known by the everyday truck purchaser. The 
merits of the electric truck deserve that they be adver- 
tised wisely and effectively. The high cost of living 
and the best interests of all require that this be done. 
And be done now. 


518 


~} 
lo 


Vol. 72—No. 12. 


ITT UTIL LUT LAL ELL CEU Me TERETE LULU ce ECU OREA I CSE REEL ATURE ULL 


PUUCRORDNGRTSRaNEGRORESSRRT ORDO DORRE AD ECs TOSOREDSCORERODRCSROGNOS EOL ch EOeel AEORASECSE ORE DONIO RS ORG OMOTOS POHA FTOIO IG DICIA ICES CHORE TIS LORRDORN RIGTOREOTOUCIECROLTEDOOT DAHA ODCII ET ICILOAICHALICICOALCCLOICLCICLOCOOAOASEOILO LOFO LODOOE LED OCO DN cee ceees seuceesecen ene DUOOC OON COA OOO DTO sme CIA CTGODIEDUCOOOOSA 


Week’s Events 
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Electric Hoist Facilities Offered Government — Electrical 
Manufacturers Meet — Minnesota Water Power Survey 


MINNESOTA ASSOCIATION ELECTS OFFI- 
CERS. 


Convention Held at Minneapolis Establishes New Attend- 
ance Record—Many Interesting Papers. 


° In spite of war conditions, or rather because of 
them, the attendance at the annual convention of the 
Minnesota Electrical Association was the largest in 
the history of that organization. The meeting was 
held at the Hotel Radisson, Minneapolis, Minn., on 
March 11, 12 and 13, and the program provided many 
topics of timely interest bearing especially on war- 
time utility problems. 

A brief report of the early sessions was presented 
in last week's issue. Papers were presented by S. B. 
Hood, George A. Hughes, George Hewitt, Prof. W. T. 
Ryan and R. D. Thomas. 

Officers for the ensuing year were elected as fol- 
lows: 

President, B. W. Cowperthwait, assistant general 
manager Northern States Power Company, Faribault, 
Minn. 

Secretary-treasurer, F. C. Hoffman, auditor, St. 
Paul Gas Light Company, St. Paul. 

Vice-president, H. E. Swanson, superintendent, 
Water & Light Board, Rochester, Minn. 

Directors: The above three officers and the follow- 
ing: H. E. Young, sales manager, Northern States 
Power Company, with headquarters in Minneapolis; 
Emil Aveldson, superintendent, Municipal Electric 
Light Plant, Litchfield, Minn. 

The next convention will be held in St. Paul. 

Resolutions expressing loyalty to the government 
and declaring for a program of conservation in the 
interests of the successful prosecution of the war were 
adopted. 

Mr. Cowperthwait, the new president, is one of 
the best known utility men in the state, and the Min- 
nesota Electrical Association will have in its new pres- 
ident a man of wide experience in the industry. 


ASSOCIATED MANUFACTURERS OF ELEC- 
TRICAL SUPPLIES HOLD ANNUAL- 
MEETING. 


General Association Meeting on March 21, Together With 
Numerous Section and Committee Meetings 
Throughout the Week. 


The various sections and committees of the Asso- 
ciated Manufacturers of Electrical Supplies are meet- 
ing in New York City this week with a large attend- 
ance. Business sessions have been held every day at 
the association’s rooms on East Forty-second street. 
The annual meeting for the presentation of reports, 
considering trade conditions after the war, trade ac- 
ceptances, the election of officers and other matters 
was held on Thursday. The afternoon session was in 
the nature of a business meeting. At the evening ses- 


sion which followed a banquet at Delmonico’s, topics 
of timely interest were presented; Maj. Donald Guth- 
rie of the British army was one of the principal speak- 
ers and described some of his personal experiences on 
the battlefront in France. 

The association includes in its membership the 
leading electrical manufacturers of the United States, 
comprising about 200 makers of electrical goods. Pres- 
ent officers are H. B. Crouse, president; A. W. Berres- 
ford, vice-president; J. W. Perry, treasurer; Charles 
E. Dustin, secretary; Thomas M. Debevoise, counsel. 

Practically all the sections and the chief commit- 
tees of the association held their own separate meet- 
ings at various times during the week, these sessions 
being in the nature of conferences where topics of 
detailed interest to the various classes of manufactur- 
ers were discussed. Nearly 20 such section and com- 
mittee meetings were held between Monday and Fri- 
day afternoons. A more complete report of these 
meetings will be given in our next issue. 


ELECTRIC HOIST MANUFACTURERS 
OFFER FACILITIES TO 
GOVERNMENT. 


Form Association to Co-ordinate Activities and Secure 
Standardization. 


The Electric Hoist Manufacturers’ Association 
has, by a resolution adopted at its last meeting, of- 
fered the services of the member companies to the 
Government in meeting the extraordinary demand for 
their product. 

The War Industries Board of the Government has 
requested full information concerning the ability of 
the electric hoist manufacturers to handle the volume 
of business offered them. 

It is evident that the association will be of great 
assistance to the War Industries Board, as it is becom- 
ing more apparent from day to day that there are nu- 
merous advantages for all concerned to have manu- 
facturers in certain lines organized, especially now, in 
the hour of the nation’s greatest need, and instead of 
vindictive competition and antagonism along business 
lines, the spirit of co-operation and exchange of ideas, 
looking toward increased output, should prevail. 

Electric hoists for shop use and handling material 
have gone through various stages of development dur- 
ing the past 15 years, and like all classes of shop ma- 
chines, they cannot be successfully designed on the 
basis of theory alone. Actual experience in meeting 
hoist requirements and innumerable corrections and 
refinements in design on the part of the manufactur- 
ers have marked the progress made during these past 
15 years in this important field. 

The many mistakes, both on the part of the manu- 
facturer and the user during this development period 
have in some instances created a lack of confidence in 
electric hoists as a class. On the other hand, many 
users have been led to, believe that such hoists are un- 
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affected by abuse and can consistently be called “fool- 
proof.” 

Some discredit to these machines has developed on 
account of lack of standardization in nomenclature, 
service rating and general characteristics ọn the part 
of the makers. 

Now that it is thought that the experimental stage 
has been well passed and acceptable designs developed 
by various manufacturers, it seems wise to co-ordi- 
nate the total experience and to make available for the 
user, all that is best in electric hoist design and prac- 
tice. With this object in view, the manufacturers of 
the United States organized “The Electric „Hoist 
Manufacturers’ Association,’ comprising the follow- 
ing companies: 

Brown Hoisting Machinery Company. 

Detroit Hoist & Machine Company. 

Euclid Crane & Hoist Company. 

Franklin- Moore Company. 

Link-belt Company. 

Roeper Crane & Hoist Works. 

Shepard Electric Crane & Hoist Company. 

Sprague Electric Works. 

Yale & Towne Manufacturing Company. 

The officers of the Association are as follows: 

F. H. Hatch, chairman, Shepard Electric Crane & 
Hoist Company. 

F. W. Hall, 
Works. 

C. W. Beaver, secretary-treasurer, Yale & Tcwne 
Manufacturing Company. 

The Association holds monthly meeting for the 
purpose of studying the specific needs of the hoist 
user and to develop standardized methods of present- 
img information to him so that guess work will be 
eliminated. 

The association will consider uniform nomencla- 
ture pertaining to the types and parts of electric hoists, 
fix upon a standard by which hoist motors shall be 
rated and promote the standardization of electric 
hoists as far as possible. It will also collect and dis- 
seminate information and statistics relative to the 
electric hoist industry, provide facilities and oppor- 
tunities for study and education in regard to the econo- 
mics of the industry, extend the use of their product 
by pointing out the great number of material-handling 
problems of different classes that can be solved by the 
use of electric hoists, promote a friendly intercourse 
and co-operation among the members. 


vice-chairman, Sprague Electric 


NATIONAL HEADQUARTERS OF CONTRAC- 
TORS AND DEALERS MOVED TO 
NEW YORK. 


The organization headquarters of the National As- 
sociation of Electrical Contractors and Dealers have 
been removed from Utica, N. Y., to New York City. 
A suite of rooms has been secured in the World's 
Tower Building. The headquarters of the association 
have been in Utica since it was first organized as the 
National Association of Electrical Contractors of the 
United States. Since the reorganization and expan- 
ston of the association, which took place in the last 
few months, it has been thought desirable to move the 
main offices to the country’s metropolis, so as to make 
it easier for the many visitors of national prominence 
to visit the offices without a separate side trip. The 
address of the new office is Room 1703, 110 West 
Fortieth Street, New York City. Harry C. Brown is 
secretary of the association, and W. C. Peet is national 
chairman. Š 
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SURVEY OF MINNESOTA WATER POWERS. 


Only 113,000 Horsepower Developed Out of Available 
750,000—Low Heads Predominate. 


In an address before the recent convention of the 
Minnesota Electrical Association, R. D. Thomas, su- 
perintendent of the St. Anthony Falls Water Power 
Company, pointed out conditions in Minnesota with 
particular reference to the low heads and wide varia- 
tion in the flow. 

Few, if any, of our Minnesota rivers have been 
developed hydraulically to the maximum degree pos- 
sible as is evident from figures published by the State 
Drainage Commission in which it is stated that there 
is a total average development of 113,000 horsepower 
out of an estimated available horsepower of 750,000. 

The majority of the plants utilizing water power 
were built primarily for local manufacturing purposes 
and are still devoted largely to the operation of pulp 
and paper mills, saw mills, and flour mills. In fact 
the early history of water power here, as well as else- 
where, is most intimately associated with the develop- 
ment of the two latter industries. 

The introduction of electricity as a means for de- 
veloping and transmitting power over considerable 
distances and the rapid development in its adaptation 
to a variety of uses has brought about a complete 
change in the status of water power. Formerly this 
power was used only at the immediate point of its 
availability and many remote and inaccessible powers 
have been useless and of no value commercially. To- 
day these powers have become available in convenient 
form and we find the tendency of all hydraulic power 
developments to be in the shape of hydroelectric 
plants and, incidentally, the state is becoming aiready 
a network of transmission lines. Electric lights and 
electric motors are no longer found only in our cities 
but manv farming communities have now come to look 
upon them as necessities of country life. 


All of this tends to enhance the value of our wa- 
ter powers, but on the other hand there are many 
causes which tend to retard hydroelectric development, 
some of which will defer the complete utilization of 
these resources for an indefinite time. 

Contrary to a common idea all potential water pow- 
ers are not commercially feasible prospects and with 
the rapid improvement in the efhciency of steam-pro- 
ducing machinery there has arisen a very decided com- 
petition which must be reckoned with in all our studies 
of the proposed development. 

Generally speaking, hydraulically developed power 
is inferior to that generated by steam. It is usually 
dependent upon rainfall and other variable factors 
over which man has no control. The initial cost of 
development is relatively high; and it must compete 
with steam power which is actually today, on the basis 
of pre-war fuel prices, being producer, where the large 
steam turbine is used in thoroughly modern plants, at 
a tess cost per kilowatt-hour than is possible by water 
power in any but our most favorably situated hydro- 
electric plants. 

To offset the handicaps of seasonal variation in 
stream flow,complete or partial interruption by drought 
or ice, the menace of floods and the annoyances expe- 
rienced in long distance transmissions to say nothing 
of the impediments of improperly considered state 
and federal legislation, a fair chance of reasonable re- 
turn on the investment must be assured before the 
conservative and discriminative investor will risk his 
money on hydroelectric development. 
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Minnesota water powers are frequently seriously 
handicapped by those extreme low-water conditions 
attending our more severe winters when long periods 
of sub-zero weather occur. The low-water flow at- 
tending low temperatures may be, and generally is, 
quite independent of precipitation. 

Occurrences of this nature impress upon the public 
service manager and upon the designing engineers the 
need of utilizing to its maximum degree of efficiency 
every cubic foot of water available for power pur- 
poses. This need is still further emphasized by the 
present emergency in fuel supply when coal is not only 
excessively high in price but also most difficult to get. 
Most of our hydraulic power plants in Minnesota are 
antiquated and inefficient. Even manv of those built 
within the last few years are so inefficient, according 
to present standards, that they could profitably be re- 
modeled on modern lines. Progress in water-wheel 
design and the development of improved settings has 
been so rapid that only the most recent plants attain 
the best efficiency possible. 

Contrary to the general belief of the public, a wa- 
ter-power development is a continual source of heavy 
expense to its owners. Its very nature is such that it 
is exposed to the most destructive forces of the ele- 
ments which batter away unceasingly day after day, 
and year after year, until eventually some weak spot 
is found by ice or flood and in perhaps a few hours 
the earnings of years are lost. 

To prevent this possible ultimate loss, eternal vig- 
ilance is necessary and repairs and renewals must be 
made as the need arises. This system frequently re- 
quires expenditures that are difficult io make but the 
highest economy demands that they be made even, as 
is frequently -the case, at the cost of great sacrifices 
elsewhere. In spite of these uncertain elements and 
the keen competition of steam power in the past, water 
power is today, a most essential factor in our power 
problems. 

The present high fuel costs and transportation dif- 
ficulties have made it desirable and even necessary to 
use this resource to the ultimate possible limit. The 
Federal Government is- now taking steps to promote 
economic water power development and Congress will 
probably, at an early date, pass a bill now pending 
which will result in increased activity in this direction. 


PLECIEIG FURNACE FOR NON-FERROUS 
METALS. 


Discussion Before Lynn Section of American Institute of 
Electrical Engineers. 


On the evening of March 13, G. H. Clamer of the 
Ajax Metal Company, Philadelphia, gave an ilus- 
trated lecture on the electric furnace as a means for 
melting the non-ferrous metals and alloys. One of 
the great troubles in the early experiments with the 
open-ring furnaces was with what is termed the “pinch 
effect” which results when high density currents are 
passed through a molten conductor, whereby the con- 
ductor tends to contract. If the current be sufficiently 
increased, this contraction proceeds to such a degree 
as to pinch the conductor so that the circuit becomes 
entirely interrupted. 

Mr. Clamer, in speaking of the electrical reason for 
the “Pinch effect,” showed that conductors carrying 
current surrounded by lines of force having the same 
direction, repel each other; those of opposite direction 
attract each other. Therefore two conductors placed 
parallel and carrying current in the same direction 
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will be attracted to each other. If we consider a 
molten conductor as made up of numerous conductors 
parallel to each other and carrying current in the same 
direction, it will be seen how the molten metal will be 
attracted to the center of the conductor and will 
actually set up a pressure there. This has been scien- 
tifically designated by Dr. E. F. Northrup, who has 
thoroughly worked out the mathematics of the electric 
furnace, as the “internal pressure effect.” 

Before describing the Ajax-Wyatt furnace and dif- 
ferentiating between the pinch and motor effects, Mr. 
Clamer gave a description of electric furnaces in gen- 
eral, with particular reference to the closed channel 
induction furnace invented by Charles P. Schneider, 
president of the Creusot Steel Works of France, which 
is described in two patents granted in 1904. 

In connection with the advantages of the electric 
furnace, the restriction of its field of usefulness was 
shown in that it can be operated to advantage only in 
continuous service, and is not economical on an 8 or 
10-hour basis. 

The Ajax Metal Company began by building small 
sizes, but found that as the sizes of furnaces increased, 
the troubles did also. Some 50 experimental furnaces 
were built and over $100,000 expended before there 
was assurance of commercial success. 

Though there is much development work yet antici- 
pated, the lecturer concluded with an expression of 
belief that the electric furnace is the ultimate type. 


SIGNAL CORPS HAS OPENING FOR MANY 
ELECTRICAL MEN. 


Required for Various Branches of Radio Communication 
Work. 


The Signal Corps, U. S. Army, has announced that 
it can use the services of a large number of men hav- 
ing electrical training. They are needed especially in 
connection with the radio-communication systems in 
use in the military service. All classes of electrical 
men—wiremen, expert electricians, storage-battery 
men, telegraph and wireless operators, and men with 
electrical-engineering training and experience are 
wanted. The opportunity offered is exceptional be- 
cause of the great interest and importance of this 
branch of the service which has been most aptly char- 
acterized as the nerve system of the army. Men en- 
gaged in the radio division of the communication work 
in particular have an increasingly important part in 
the great intelligence system upon which army opera- 
tions are almost totally dependent. The scope of this 
work requires men who will fall in general into three 
classes, depending on the character and amount of 
experience had by the individual, namely, radio oper- 
ators, radio mechanics and field radio experts. 

Application blanks for service in the radio work of 
the Signal Corps may be secured by addressing the 
Office of the Chief Signal Officer, Land Division, 
Training Section, Washington, D. C. Men of draft 
age may make application and if qualified will be in- 
ducted into the army, at their request, for service in 
this branch of the Signal Corps. After enlistment or 
induction, all personnel will be sent to one of several 
radio schools for six weeks to three months of inten- 
sive training in the one of the three general branches 
of the radio work for which their previous experience 
qualifies them. Some of the personnel completing these 
courses will be commissioned, and the opportunity for 
advancement for all graduates will be dependent on 
the individual ability. 
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Silk Lamp Shades Entice Lamp Buyers—Customers’ Demand 
and What It Means— Electric Motors for Sheep Shearing 


SILK LAMP SHADES ENTICE LAMP ELECTRIC VACUUM CLEANER OPPOR- 


BUYERS. 


W. E. Quillin, Lorain, Ohio, New Business Manager, 
Utilizes Women’s Natural Needle Skill to Make Sales. 


There are many persons who cannot see the use- 
fulness of a portable electric reading lamp unless it be 
from the decorative possibility. 
among them are found many central-station men—a 
100,-watt lamp in an indirect ceiling fixture is worth 
infinitely more than the small portable lamp that can 
be of use but to one person at a time, as a rule. 

But the portable lamp by reason of possessing these 
qualities can be a great consumer of current, and con- 
sequently should be viewed favorably by the central- 
station man. 

W. E. Quillin, new-business manager of the: Lorain 
County Electric Company at Lorain, Ohio, has dis- 
covered a profitable way of helping this tendency 
along. Silk lamp shades appeal to the decorative 
tastes of most women, but the expense often balks 
them. Mr. Quillin solved this by instructing the women 
in the art of making their own silk shades. He ob- 
tained a young woman of Lorain with needlework 
abilities and sent her to a needle school in Cleveland. 
When she returned he opened a department of instruc- 
tion for home silk shade manufacture. The company 
laid in a line of wire frames, silks and braids so the 
pupils could buy the materials at the place of instruc- 
tion, and success was immediate. There are now as 
many as 30 women in the Lorain County Company’s 
office in one afternoon buying material and working 
on shades. Purchases of lamps to fit the shades have 
been numerous. The insi.uctor makes shades for the 
company during her spare time. 


To such critics—and 


TUNITIES. 


Spring House-cleaning Season Is Time to Make Demon- 
strations and Push Sales. 


House-cleaning and sanitation suggestions are 
pertinent at all seasons, but are. especially so at the 
opening of spring when the home needs renovating to 
rid the rooms, closets, carpets, floors, walls, ceilings 
and furniture of the unsanitary accumulations of the 
winter. When the warm sun brings budding shrubs 
and we let the springtime atmosphere sweep through 
the rooms we don’t want it vitiated by dusty rugs, 
musty walls nor cobwebs in the corners. And to ac- 
complish this it should not be made necessary for the 
housewife and her helpers to undergo an excruciating 
experience with scrubbing brushes, mops and brooms. 

It is within the province of the electrical contractor- 
dealer to make such demonstrations as will result in 
steadily extending the use of the electric vacuum 
cleaner in the home, and thereby banish the old-time 
drudgery identified with house-cleaning time. It is 
up to the appliance dealer to show home owners that 
there is economy of money and time, and conservation 
of health in the work of the vacuum cleaner; that, in 
logical sequence, it follows the electric stove, washer, 
and ironer in the complete electrification of the home. 
To demonstrate the utility and positive benefits of 
such appliances is opportune at all times, but the open- 
ing of spring is especially the season for the sale of the 
electrical cleaner, that helps so much to lighten the 
burdens of household work, that makes of electricity 
the ever-ready and tireless servant. 

As an example of organized effort in pushing the 
sale of electrical appliances, and especially of vacuum 


SPECIAL SALE OF 
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machine found defective. 


at Bargain Prices. 


RELIABLE-ROYAL VACUUM CLEANERS 
DAYS ONLY. 


ERE at last is our electric cleaner at a price YOU can really afford. 
Staunch and sturdy little dust and dirt gatherers that weigh but eight 
pounds; can be carried all over the house in one hand; picks up those tan- 
h talizing threads, lint and hair with their friction driven brushes. 
OUR GUARANTEE 
We absolutely guarantee every “Reliable” and “Royal” against all defects in 
workmanship or material, and will replace free of charge, without question, any 


We have on hand a few demonstration Vacuum Cleaners which we will sell 


Phone Main 2950, and ask for free demonstration in your home. 


NEW ORLEANS RAILWAY & LIGHT CO, 


201 BARONNE ST. 


Circular Distributed by New Orleans Company in Vacuum-Cleaner Campaign. 
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cleaners, the New Orleans Railway & Light Company 
is pursuing a plan worth noting. Its spring campaign 
of demonstrating and selling electric cleaners is now 
well advanced in that latitude. The Reliable and the 
Royal are the types being sold. Both the efficiency 
and the price of these machines are brought to the at- 
tention of patrons in several ways which are found ef- 
fective. A little folder called “Service,” of which 
30,000 copies a week are circulated, carries the illus- 
trations, descriptive, guarantees and announcements 
concerning electrical appliances; and recently much of 
this attention has been centered on vacuum cleaners. 
Similar stories are told by means of bill stickers, on 
which special sales of Reliable-Royal cleaners are 
announced. A copy of a typical sticker is herewith 
reproduced. 

Patrons who have purchased appliances of the 
company at some previous time are listed as preferred 
customers, and in addition to sending them literature, 
they are communicated with over the telephone by a 
young woman whose duty it is to arrange appoint- 
ments whereby demonstrations of vacuum-cleaner 
work may be made. This method has been found to 
be specially helpful. in disclosing leads to genuine pros- 
pects. Advertising spaces in newspapers and street 
cars are being utilized and house-to-house solicita- 
tions and demonstrations bring in a share of the re- 
sults. Thus, the store displays, house organ publicity, 
sticker announcements, telephone talks, local adver- 
tising and salesmen’s work, all combined, probably 
reach most of the possible customers. This electric 
vacuum cleaner work is taking a strong hold on the 
American home. 


LAST GASOLINE ENGINE REPLACED BY 
CENTRAL-STATION SERVICE. 


What is thought to be the last gasoline engine 
operating in Momence, Ill., has been displaced by an 
electric motor, thus ending a campaign of the Mo- 
mence Utilities Company to electrify all establishments 
using power other than electric. 

The Momence Utilities Company, Momence, Ills 
has been operating a plant and delivering power and 
light service in a restricted territory for a number of 
years. Its field comprises, Momence, Grant Park and 
the surrounding farming community. The country 
region is served from 10 miles of line. There are 676 
meters on the system, 70 having been added in 1917. 
The power business is represented by 425 horsepower 
in connected motors in Momence and Grant Park, the 
largest user of power being the Tiffany Enamel Brick 
Company at Momence, which takes 200 horsepower. 
Selling electrical appliances is an important adjunct to 
the business. About 40 electric ranges, 400 flat irons 
and a number of washing machines and vacuum clean- 
ers are in use in the territory served. In the farming 
districts, in addition to lighting service, the use of 
motors for pumping and domestic utilities has been 
considerably extended. 


POWER DEVELOPMENT AT 
STREATOR, ILL. 


Central-station power service at Streator. IH., 
amounts to approximately 250,000 kilowatt-hours per 
month, being distributed to industrial plants as fol- 
lows: Western Glass Works, 100,000; Streator Clay 
Manufacturing Company, 60,000; American Bottle 
Company, 60,000; Streator Brick Company, 17,000 
kilowatt-hours. 
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CUSTOMERS’ DEMAND AND WHAT IT 
MEANS. 


A Power Salesman’s Explanation of the Elements Which 
Enter Into Rates for Energy. 
By T. D. Rose. 
Consolidated Gas, Electric Light 4 Power Company, Baltimore. 

The demand, as defined in our rate schedules, “is 
the greatest amount of electricity normally used by 
the customer at any one period of time.” In selling 
electricity, then, our company wants to know three 
things about every customer's load: the total amount 
of energy consumed, ,the normal maximum rate at 
which that energy is taken from our lines, and the 
time at which that maximum occurs. We can all 
readily see why an actual knowledge of the total 
amount of energy used is necessary, just as we can 
understand why the merchant must know how much 
of any commodity he sells us, but we cannot so easily 
understand why a knowledge of the maximum de- 
mand, and the time that it occurs, is necessary before 
any charges can be made. 

In any form of business requiring invested capital 
two separate and distinct forms of charges are made 
on the books to properly account for expenses. These 
are fixed charges and operating charges. The fixed 
charges are usually defined as those charges which 
are not a direct function of the amount of product 
manufactured or the amount of business done, but 
which are concerned with providing the working 
equipment. These charges remain whether the plant 
or business produces or not. On the other hand, the 
operating charges are defined as those charges which 
are a direct function of the amount of product or the 
amount of business and which are concerned solely 
with the actual production. In some cases a third 
form of charge is made, called the consumers’ charge. 
Under this head are placed those costs which are not 
concerned with providing a working equipment and 
which are not a direct function of the output, but 
which are dependent upon the number of consumers. 

The fixed charges are those costs which are con- 
cerned with providing the working equipment or 
physical properties of a company. Under this head 
are included such items as interest on investment, de- 
preciation, rentals, taxes, insurance and certain gen- 
eral office expenses. These costs all remain inde- 
pendent of the amount of business done. 

The operating charges include such items as labor 
in plant, supplies in plant. repairs, advertising, cost of 
new business and general office expenses. These 
items are all dependent upon the amount of output. 

Under the consumer’s charges are costs of billing 
and collecting, and in the case of centralstation com- 
panies, the cost of meter reading. These items are all 
functions of the number of consumers on the books. 
However, this classification is usually included under 
fixed charges, because they are not in any way related 
to the amount of product manufactured and sold. 

Thus we see that central-station companies have 
two separate and distinct divisions of cost, of which 
each customer should pay his proportionate share. 
The items in one division are dependent upon invest- 
ment required to serve each customer and the items 
in the other division dependent upon the number of 
kilowatt-hours furnished each customer. This, then, 
forms the basis of our method of charging. 


DEMAND DETERMINES INVESTMENT. 


We have seen how the greatest amount of elec- 
tricity normally used by our customers at any period 
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of time fixes for us the capacity of our generating 
plant and distribution system, and hence determines 
for us the amount of money that we must invest. We 
have also seen that there are certain expenses which 
are not a part of the actual cost of producing and 
selling energy, but which are dependent upon our 
readiness to serve. A certain part of our investment 
and a certain percentage of our other costs are there- 
fore literally held in readiness to serve the customer 
at any time that he might demand that service. All 
of these expenses added together and divided by the 
capacity of our plant and distribution system give us 
a figure of so many dollars per kilowatt of capacity 
that is at the service of each customer. 

Since, as shown above, the sum of the coincident 
desires or demands of all of our consumers determines 
for us the capacity of our system, and since each unit 
of capacity costs us a stipulated amount to cover fixed 
charges and readiness to serve charges, which are en- 
tirely independent of the number of kilowatt-hours 
sold, each customer must pay his share of those costs, 
the total amount of which being dependent upon the 
amount of each customer’s demand. It is very essen- 
tial, therefore, that we know the greatest amount of 
electricity that each customer normally uses, since this 
gives us the amount of equipment we must have in 
readiness to serve him and furnishes us with the data 
to properly charge him for his share in the fixed 
charges. 

DETERMINATION OF THE LOAD CURVE. 


Every class of customers, whether it be residences, 
apartment houses, stores, office buildings, or the va- 
rious forms of manufacturing plants, has its own char- 
acteristic form of load. This characteristic-is formed 
by the habits of the people or the conditions of the 
business. Every little load has a shape that 1s all its 
own. The sum of all these loads makes for us the 
shape of our own load curve. At a certain time of 
day on each particular load, we find a maximum and 
if all of these maximums occurred at the same time, 
the capacity of our system would have to equal the 
sum of all these maximums. Luckily, however, dif- 
ferent people have different habits and different busi- 
nesses have different characteristics, so that the maxi- 
mums of all classes or the demands of all customers 
do not come at the same time. 

However, the habits of a certain number of people 
and the characteristics of a certain number of busi- 
nesses do coincide, so that at a certain time every 
day a sufficient number of maximums occur at the 
same time to produce for us what is called our peak. 
This peak varies, of course, with the weather and 
with the seasons. A cloudy day demands more arti- 
ficial light, a short day in the winter demands earher 
light and heavy seasonal business in industrial plants 
demands more power. Thus we see that at a certain 
time every day our station has its greatest load or 
peak. 

EouIPpMENT Must TAKE CARE OF PEAK. 


In order to meet this peak whenever it comes we 
must have sufficient generating, substation and distri- 
bution capacity, and, therefore, the amount of the 
peak and its duration fixes for us the size of system. 
This equipment must be provided whether the peak is 
for one hour or ten hours. In practice, however, it 
seldom lasts longer than one hour. At any rate, one 
hour is the basis for making this peak determination. 

This means that when we provide sufficient equip- 
ment for that peak, a certain amount of that equip- 
ment must be idle during other parts of the day. Or, 


ELECTRICAL REVIEW 


523 


in other words, only for a short time every day is our 
entire investment working, that time being more or 
less fixed for each day in the year. It follows, there- 
fore, that it costs us more to serve a customer whose 
maximum demand occurs at the same time when our 
peak occurs, than it does to serve another customer 
whose maximum demand occurs at some other time 
of the day. Hence our reason for desiring to know 
the time at which every customer's maximum load 
occurs. 

We see, therefore, that we must know the amount 
and the time of each consumer's demand because they 
fix for us our investment. Knowing these two things 
about each customer’s load, we can call upon each one 
to pay his proportionate share of the fixed charges on 
that investment. 


MOVING PICTURE THEATERS A8 LOAD 
BUILDERS. 


The Consumers Light & Power Company, New 
Orleans, La., has recently connected up a luxurious 
moving picture theater, which is probably one of the 
largest in the South. As indicating the possibility of 
this class of load, it may be mentioned that there will 
be 40 horsepower in motors, which will be used to 
drive the seven typhoon fans for ventilating purposes. 
These fans will vary from 5 feet to 8 feet in diameter. 
A 714-horsepower motor-generator set will be used to 
generate the voltage for the projecting machine. The 
double stereopticon machine will require 50-ampere 
arc while the house foyer lighting will require an ad- 
ditional load of 10 kilowatts. There will also be a big 
electric sign in front of the building. 


ELECTRIC MOTORS FOR SHEEP 
SHEARING. 


An interesting installation in Public Service Com- 
pany's system, at Stockdale, Ill., consists of six mo- 
tors, of 53 horsepower, at the feeding and sheep-shear- 
ing station of George Weitz, situated on the Rock 
Island railroad. In addition to pumping water, ele- 
vating grain and grinding feed by motor power, a 5- 
horsepower motor is connected by a line shaft to ten 
shearing stalls, and in each stall a shearing machine is 
operated by a flexible shaft, the latter being connected 
by gearing to the line shaft. The shearing capacity 
of this outfit is 1300 head of sheep per day. Sheep 
are brought to this place from the western ranges. 
Here they are rested, fed and sheared before sending 
them to the mutton market. Sheep-shearing by elec- 
tricitv is not new.at many of the big sheep ranches of 
the West. 


CENTRAL-STATION SERVICE FOR KANKA- 
KEE QUARRY. 


The Public Service Company of Northern Illinois 
has contracted with the Lehigh Stone Company to sup- 
ply 1000 horsepower in electric energy at the latter's 
new quarry and rock-crushing plant situated seven 
miles west of Kankakee. In order to deliver this 
service, the Public Service Company built a 33,000- 
volt, 14-inch stranded iron wire transmission line to 
an out-door substation at the quarry. The Lehigh 
company, which has its motor-driven crushers, screens, 
elevators, conveyors and pumps installed, will use 
alternating current at 440 volts. The transformers 
and accessories are protected from rocks thrown in 
blasting by a roof. 
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SLEET AND DUSTY BUSHINGS CAUSE 
TRANSFORMERS TO BURN OUT. 


Many operating companies have experienced 
trouble on account of dust and various kinds of dirt 
collecting upon the insulators and upon the bushings 
of outdoor substation equipment of their high-voltage 
transmission lines. Cement dust, the dust from deserts 
and foreign matter of industrial centers probably con- 
stitute the chief causes of trouble in this way. The 
dust gradually collects until the insulators are covered 
with a coating of semi-conducting matter, causing re- 
duction in insulating properties of the line, encourag- 
ing flash-over and shut downs. 

In the past these difficulties have been met in either 
of three ways. One way has been to shut the line 
down and wipe off the insulators periodically. An- 
other has been to use duplicate lines, shutting down 
the one while cleaning its insulators and running off 
the other. In some localities, the less severe ones, it 
has been customary for the operating company to de- 
pend upon the fall rains to clean the insulators, thus 
saving time and trouble. 

In one recent case of a large western power com- 
pany it had been the custom to rely upon the rain in 
the fall. However, this last fall instead of rain the 
first precipitation of -the season came in the form of 
a sticky sleet. This aparently changed the layer of 
dust covering the bushings of distributing transform- 


ers into fairly good conductors. The transformers 


were operating at 6,600 volts, and this was sufficient to 
cause the transformers to short-circuit across. The 
effect of the sleet, which would presumably not have 
happened had the customary rainfall occurred, was 
that two 20 kilowatt transformers out of a bank of 
three, three 714 kilowatt transformer of a three-phase 
bank, one single-phase unit of the same size, and a 
number of smaller transformers scattered along the 
line burnt out. Had rain come instead of sleet the 
dust would undoubtedly have been washed off as in 
former years without causing any trouble. 


OIL-ABSORBING BED FOR OIL-FILLED 
APPARATUS. 


Much has been said at various times about fire risks 
of oil-immersed apparatus, the susceptability of oil- 
filled circuit breakers to explode, how best to safe- 
guard them and prevent the splashing of oil should 
they shatter. Most of the effort in this country has 
been directed toward making the case of the oil switch 
so strong and air-tight that oil cannot be blown out 
except under the most severe conditions, usually the 
rupture of the switch. Frequently the oil switches 
are placed in fireproof cells, which localize the trou- 
ble and prevent damage from spreading. Rather than 
to employ means for permitting escape of the oil, ef- 
fort has been made to restrain the internal pressures 
formed. 


The sketch shows an oil circuit breaker installed 
in a cubicle. Underneath the switch and somewhat 
out of the way of the apparatus will be noticed a sump 
or drainage pit. This pit is shown filled with gravel, 
sand or similar absorbent material. The idea is that 
the sand will absorb whatever oil is splashed out of 
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a circuit breaker in trouble, and thus reduce the like- 
lihood of a fire spreading, should one start. The above 
arrangement was one of several proposed in a recent 
report of the high tension apparatus committee of the 
Swiss Elektrotechnischer Verein. 

While the use of sand in this way will probably 
find little application for circuit breakers the idea 
might perhaps be applied to transformers and trans- 
former vaults in isolated locations and on customers’ 
premises. A bed of sand is always usefuł to absorb 
leakage from transformers; and buckets filled with 
sand prove effective for fire-fighting purposes where 
neither thickness nor area of burning are so great ` 
as to prevent the sand from smothering: the conflagra- 
tion. 


PIPING FOR WATER-COOLED 
TRANSFORMERS. 


The desirable practice of covering incoming water 
pipes supplying cooling water to transformers is one 
that often causes surprise when first seen. Some com- 
panies cover these pipes with the same material and 
the same care that they would cover their steam pipes, 
although for a different reason. The covering of as- 
bestos is first applied, then a wrapping of canvas and 
finally brass strips are placed on at a spacing of every 
3 feet. 
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The wrapping is not, as might be supposed, to keep 
heat in but instead aims to keep heat out, thus the pur- 
pose of the wrapping is the exact opposite that for 
which steam pipes are covered. Every degree of tem- 
perature increase of the incoming water reduces by 
the same amount the amount of heat absorbed by a 
given quantity of water. In passing through a station, 
which is often warm, water is often raised several 
degrees. 

There is another reason why the pipes are covered. 
In summer the pipes are cold compared with the am- 
bient atmosphere. Condensation is likely to form on 
the pipes, causing dripping of moisture in the station, 
and worse, leakage of water into the transformer. 


A REEL SUPPORT MADE IN THE FIELD. 
In Absence of Metal Jacks, a Reel Support May Be 
Readily Made with Lumber on the Job. 


Cable reels should be properly mounted on some 
form of support so that the reel is free to revolve as 
the conductor is being drawn off. Moreover, some 
form of brake is desirable so that the drum will not 
continue unwinding after the conductor has ceased 
being drawn off, thus causing a quantity of slack con- 
ductor to unwind. Another feature in using a cable 
reel support is that whatever type is used it should be 
one requiring a minimum of attention to control, to 
use and permit a drum to be mounted and dismounted 
with a minimum effort and time. These features are 
particularly desirable in these times when line gangs 
are curtailed to a minimum, when there may be impor- 
tant work to be done quickly and at low unit cost. 

The sketch shows two views of a form of cable 
reel support that will be found useful at any tune, but 
particularly so when the ordinary jacks are absent, 
and makeshift methods have to be employed, where 
labor is scarce and it is required to lift the reel on to 
its mounting with least effort. 
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Conductor Reel Support of Timber, Showing Construction and 
Method of Lifting Reel (Below), and Reel Ready for 
Drawing Off Conductor (Above). 


The reel support shown enables a heavy cable reel 
- to be mounted without physical exertion of lifting it. 
Moreover, one man is able to mount a cable drum, if 
he blocks up the support with a piece of timber, as can 
be understood by referring to the lower view. The 
cable reel is rolled into place, the support is then tilted 
to the proper height, as shown in the lower sketch, so 
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that the shaft through the drum is at the same level 
as the bearings of the support,and the drum just pushed 
into the bearings of the support. The support is then 
allowed to fall back into its normal position on the 
ground, as shown in the upper view, in doing which 
the reel is lifted off the ground and is immediately free 
to revolve. Such a drum support is readily and 
cheaply made up on the job with pieces of timber. 


DETERMINING THE LOAD CENTER. 


Differentiation Between Load Center for Voltage Drop 
and That for Power Loss. 


By Haro_p Goopwin, Jr. 


My attention has been attracted to the article en- 
titled “Determining the Load Center,” by C. E. Cary, 
which appeared on page 385, March 2 issue of the 
ELECTRICAL REVIEW. 

This article is interesting, but it should be borne in 
mind that the distance of the load as determined should 
be used only for the calculation of voltage drop and 
not for the determination of power loss. For the de- 
termination of power loss the equivalent distance of 
the load center from the source is always less than 
the distance of the load center for use in determining 
the voltage drop, and may vary from less than 1 per 
cent of the latter to more than 99 per cent, depending 
entirely upon the distribution of the load. For a uni- 
formly distributed load where the distance of the load 
center for the determination of voltage loss is one- 
half of the total length, the distance of the load cen- 
ter for the determination of power loss is only one- 
third of the total length. 

This difference may be very important if the lim- 
iting feature is the power loss, as was first brought 
out by the writer in a paper entitled “Practical Econ- 
omies of Distribution,” published in the 1914 Pro- 
ceedings of the National Electric Light Association, 
and also in the December, 1914, issue of the General 
Electric Review. In this article it is demonstrated by 
calculus that for a uniformly distributed load the dis- 
tance to be used in determining the power loss is one- 
third of the total length, whereas the distance to be 
used in determining the voltage loss is one-half of the 
total length, as generally considered. 

As a matter of interest, I have determined the dis- 
tance of the load center from the source for the de- 
termination of power loss for the conditions given in 
Figure 2 of Mr. Cary’s article and submit it herewith: 

Let D = total distance from source to load item. 

d = distance between two adjacent items of 
load. 
= item of load in amperes. 
i = total current in corresponding distance 
nasa Mesa 

The total power loss will be the sum of the power 
losses in each section of circuit between two adjacent 
loads. These are equal to the current squared times 
the resistance of that section of the circuit. Since 
the resistance is proportional to the length of the cir- 
cuit, and we are only interested in finding the load 
center, it is not necessary to know the resistance, but 
a figure proportional to the power loss can be ob- 
tained by squaring the current in each section and 
multiplying that by the length. The equivalent dis- 
tance of the load center from the source can then be 
obtained by dividing the sum of these quantities by 
the total current squared. This is shown in the fol- 
lowing table and computation. For convenience of 
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adding the currents together more readily, the load 
has been tabulated from the most distant load back 
toward the source, which is the exact reversal of the 
method that Mr. Carey used in his article: 


D d J i o 3 i'd 
5T 10 20 20 400 4,000 
7 14 60 &0) 6,400 89 GUO 
33 1] &0 160 25,600 281,600 
22 10 10 170 28,900 289,000 
12 12 3 200 40,000 480,000 
0 
200 1,144,200 
(200)? = 40,000 
1,144,200 
————- = 28.605 ft. 
40,000 
28.605 


X 100 = 79.7% 
35.9 

Mr. Carey showed that the distance to the load cen- 
ter for purpose of voltage drop was 35.9 ft. Above 
is shown ratio of the distance to the load center for 
power loss and distance to the load center for voltage 
loss, with the result that the former is 79.7 per cent 
of the latter. As previously, if the load is uniformly 
distributed throughout the distance to the load center 
for power loss purposes would be one-third the total 
distance, and for voltage drop purposes one-half of 
the total distance, giving a ratio of 66.6 per cent. 

This opens up several other very interesting points 
which might with advantage be discussed at greater 
length at some future time. : 


ARTIFICIAL COOLING WITH SPRAY 
EFFECTS ECONOMY. 


Artificial Cooling Reduces Central Station Water «Bill 
Over 500 Per Cent Annually. 


So much attention has of late been devoted to coal, 
its scarcity, high cost and conservation, that most of 
the proposed economies in power houses havé dealt 
with some method of improving or operating apparatus 
so as to save coal. There are, however, other econo- 
mies that may be obtained, some of them quite easily, 
and at small cost. This fact was recently brought out 
in a central station of about 38,000 kilowatts gener- 
ating capacity. The economy brought about was due 
to a reduction of water consumption, however, and 
not of coal, the water being purchased from the city 
supply at flat rate. 

The station contained a number of reciprocating 
engines and turbines, some operating on exhaust steam. 
City water was used for cooling the bearings and 
lubricating oil, and after passing through the cooling 
coils was allowed to go to waste into the sewer. In 
looking for economies it was decided to use the bear- 
ing cooling water over and over again instead of 
allowing it to flow in continuous discharge to the 
sewer. A tank was already available on the roof. 
This was gotten into shape and a cooling tower of the 
spray type with splash boards was erected adjacent 
to this tank. Supply tank and bearing cooling coils 
were piped, the piping going back to spray jets on 
the roof. Between cooling coils in the engine room 
and spray jets on roof was installed a centrifugal 
pump. By this arrangement the same water could be 
used over and over again, except for occasional make- 
up due to evaporation, spillage and leakage. The 
pump forced the water to the roof and through the 
spray jets without creating positive pressure in the 
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bearing cooling coils, since it was installed between 
cooling coils and the spray. From the spray pan the 
water traveled by gravity into the storage tank be- 
neath it and thence through the cooling coils below. 
An arrangement of pipes was used by which the sprays 
could be short-circuited during the winter when lower 
ambient temperatures made artificial cooling unneces- 
sary. Moreover, means were available for permitting 
the water to discharge from cooling coils to sewer, 
thus enabling the tank storage to be utilized with the 


Street Lighting Schedules for April. 


Every plant operating street lighting circuits must 
have a definite schedule for lighting and extinguish- 
ing the lamps. Below are given the two most com- 
monly used schedules as compiled for next month. 
The time is given to the nearest five-minute division 
of mean solar time and the table is compiled for 
latitude 40° north. Since throughout April the “day- 
light saving” plan of having all clocks one hour 
ahead of normal time will be in effect, the time 
given in the table must be advanced one hour; thus, 
for April 18 read 8:10 p. m., 5:50 a. m.; 1:45 a. m., 


5:20 a. m. 
APRIL, 1918. 
Night All-Night Schedule Moonlight Schedule 


of 
April Light Extinguish Light Extinguish 


| (ear eae 6:55 5:15 6:55 12:25 
AAEE 6:55 5:10 6:55 1:15 
rA 6:55 5:10 6:55 2:05 
"eee sere 6:55 5:10 6:55 2:50 
ne ee 6:55 5:10 6:55 3:30 
C458 dare hs 7:00 5:05 7:00 4:05 
r EEN 7:00 5:05 7:00 4:35 
Borers rag 7:00 5:05 7:00 4:35 
r eee 7:00 -5:00 7:00 4:30 
LO Se otis, 2% 7:00 5:00 7:00 4:30 
E E 7:05 5:00 7:05 4:30 
| CESEN 7:05 4:55 7:35 4:25 
K AE 7:05 4:55 8:45 4:25 
E oncwaed 7:05 4:55 9:50 4:25 
| kc oe eee 7:10 4:50 10:45 4:20 
16. 7:10 4:50 11:35 4:20 
Fe bids 7:10 4:50 12:10 4:20 
||. Sa 7:10 4:50 12:45 4:20 
FO) Greer rede 7:10 4:45 1:15 4:15 
C2} | en irek 7:10 4:45 1:40 4:15 
A gear ete 7:15 4:45 2:05 -4:15 
Lik oaa 7:15 4:40 2:25 4:10 
A META 7:15 4:40 2:50 4:10 
24........ 7:15 4:40 No light 
Pae E E 7:20 4:40 No light 
| re 7:20 4:35 No light 
OT OENE 7:20 4:35 7:20 9:20 
ee 7:20 4:35 7:20 10:15 
AS ee 7:20 4:30 7:20 11:10 
> (i eihee 7:25 4:30 7:25 12:05 


Tables for each month of the year, rules for the 
two schedules given above and for modifications of 
them, corrections for standard time and latitude, 
monthly and yearly total hours of burning for the 
five most common schedules, as well as other infor- 
mation pertinent to the subject, are printed in a 
booklet obtainable from the EtectrricAL Review for 
25 cents a copy. 


pump shut down for short periods, accidental or other- 
wise, and for direct city supply. 

The cost of installing the piping and pump 
amounted to about $250. On the other hand, the 
water bill was reduced from $4862 to $882 in one year, 
with a saving therefore of about $3000. This saving 
was, of course, well worth while, especially since ob- 
tained so simply and inexpensively. 
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Section 31 of Part III, National Electrical Safety Code— 
An Entire Town Quickly Equipped — Among Contractors 


PART III OF THE NATIONAL ELECTRICAL 
SAFETY CODE. 


Rules for the Installation and Maintenance of Electrical 
Utilization Equipment. 


[The Evectrican Review has found that electrical con- 
tractors are quite unfamiliar with the National Electrical 
Safety Code, drafted by the Bureau of Standards, Washing- 
ton, D. C. This new Code aims to minimise the life hazards 
connected with the use of electricity. Part IIT of the Code is 
of special importance to contractors, who will be called on 
more and more to make their installation work conform to tts 
requirements. To acquaint them with this portion of ‘the 
Code, Part IH ts being reproduced in these columns, the first 
section (Section 30) having appeared in fast week's issue. 
Section 31 with discussion appears below. The remaining 
sections of Part III will be published in ie ‘following issues. | 


SECTION 31.—CONDUCTORS. 


310. Electrical Protection. 


(a) Conductors shall be suitable for the location, 
use and voltage, and each conductor (except neutral 
conductors, ground wires and conductors of circuits 
the opening of which may cause special hazard by the 
interruption of service or removal of protection) shall 
be protected against excessive current by a suitable 
automatic cutout or by the design of the system. 

(6) Neutral conductors in three-wire systems shall 
be arranged without automatic cutouts interrupting 
their continuity, unless the cutout opens all conductors 
of the circuit with one operation. Switches in three- 
wire circuits shall either open all conductors of the 
circuit with one operation or be omitted from the neu- 
tral. The neutrals shall everywhere be of sufficient 
size to safely carry the maximum current in either 
outer conductor at that point. 


In two-wire branches from three-wire circuits the con- 
ductor connected to the neutral is not for the purpose of this 
rule considered a neutral conductor. 


(c) All conductors normally grounded for the pro- 
tection of persons shall be arranged without automatic 
cutouts interrupting their continuity between the 
source of electrical supply and the point at which the 
ground wire is attached, unless the cutout opens all 
conductors of the circuit with one operation. Switches 
shall either open all conductors of the circuit with one 
operation or be placed only on ungrounded conductors 
of the circuit, except that this does not necessarily 
apply to single-pole key sockets. 


Where the utilization equipment is connected to electrical 
supply lines, the point of connection to the service leads is 
considered as the source of electrical supply. 

The identification of neutral and grounded conductors by 
some suitable marking will facilitate compliance with the rule. 


311. Mechanical and Thermal Protection. 


(a) Where exposed to mechanical injury, suitable 
casing, armor or other means shall be employed to 
prevent injury or disturbance to conductors, their in- 
sulation or supports. Conductors used as meter loops 
shall be substantially supported clear of objects other 
than their insulating supports, and separated from each 


other, or shall be in approved conduit or substantial 
non-combustible, non-absorptive casings. 

(b) Where conductors with combustible insulating 
coverings are closely grouped (as sometimes on the 
rear of switchboards or in cablew ays) they shall have 
a substantial non-combustible outer covering. Con- 
ductors in very hot locations shall have a non-com- 
bustible insulating covering. 

(c) Pare conductors shall be used only for switch- 
board, panelboard, or storage-battery connections; or 
for electrolytic, low-voltage furnace, or low-voltage 
welding circuit, and similar connections; or for trolley 
wires, third rails, and other contact conductors and 
parts at different potentials. Such bare conductors 
shall be fixed at adequate separations by the use of 
suitable supports. Except at the point where a per- 
manent ground connection is made, such conductors 
within buildings shall be kept insulated from the 
ground. Bare conductors shall not be used where 
inflammable gases or explosives are hable to exist in 
large quantities. (See Rules 306 and 312 for guard- 
ing requirements; also see Rule gI c.) 


312. Isolating or Guarding. 


All fixed conductors having insulating coverings 
and operating at over 300 volts to ground, and bare 
conductors at all voltages shall (unless guarded as re- 
quired in Rule 313) be so isolated by elevation (as 
required by Rule 306 a) that no person can inadvert- 
ently come or bring conducting objects in contact with 
them. 


313. Guarding Conductors. 


(a) Use of Inclosing Casings——F¥or inclosing in- 
sulated conductors, approved permanently grounded 
metal conduit, waterproof insulating conduit, or 
grounded metal sheathing shall be used, except that in 
dry places, ducts, runways, or compartments of suit- 
able fire-resistive material, may be used for conductors 


_ below 750 volts, if containing no exposed combustible 


material. (See Rule 318 for further exception.) In 
damp places conduit shall be made waterproof and 
provided with suitable means for draining off conden- 
sation, unless the conductors contained are lead- 
sheathed cable. 

(b) Open Conductors Below 750 Volts—Where 
open insulated conductors between 300 volts to ground 
and 750 volts, or open bare ungrounded conductors at 
any voltage below 750 volts (except bare wires used 
at high temperatures in heating devices, at voltages 
not exceeding 300 volts to ground) are necessarily 
brought closer to the floor line than 8 feet, they shall 
be guarded by permanent screens or inclosures. 

(c) Where persons at any time remove or pass 
by screens or other guards fot bare conductors while 
such conductors are alive, such screens or guards shall 
be of insulating material, and all conducting floors, 
walls, machine frames, and similar surfaces within 8 
feet below the conductors or 3 feet horizontally from 
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them, shall be covered with suitable insulating plat- 
forms, mats, or covers. (See Rule 306 b.) 


Dependence should not be placed on the unprotected insulat- 
ing covering as a suitable guard or inclosure for such con- 
ductors near the floor line, nor in certain other cases (see Rule 
306 a). Other guards should be provided to protect the .insu- 
lation against mechanical injury and to secure the safety of 
persons who must come near the conductors. 


314. Guarding in Damp or Hazardous Locations. 


(a) Conductors in damp locations or where ex- 
posed to corrosion, if not in waterproofed conduit, or 
in waterproof metal sheaths in other suitable ducts, 
shall be effectively isolated and supported on insulators 
of a suitable type. 

(b) Conductors in locations where inflammable gas 
or flyings normally exist shall be in grounded metal 
conduit or metal-sheathed cable. All fittings and out- 
lets of such conduit and cable shall be electrically and 
mechanically continuous with the conduit or metal 
sheath, and the conduit shall be sealed by the use of 
suitable potheads or equivalent devices to prevent en- 
trance of gases. 


315. Precautions to Avoid Excessive Inductance 
and Eddy Currents. 


Supply conductors of alternating-current or direct- 
current circuits should not be run in separate iron con- 
duits or on opposite sides of I-beams or other iron 
structures or be otherwise run so as to increase ab- 
normally the self-inductance of the circuit. 


Such censtruction, by introducing large self-inductance in 
direct-current circuits, causes fuses to blow explosively ; in alter- 
nating-current circuits it causes heating due to eddy currents 
in the metal. 


316. Pendants and Portables. 


Pendants or portable conductors shall not be in- 
stalled or used on circuits operating at over 300 volts 
to ground, unless they are accessible only to persons 
authorized to approach them. In such cases they 
shall be of a type suitable for the voltage and condi- 
tions, and conform to the rules of Section 37. 


317. Taping Ends and Joints. 
Ends and joints of insulated conductors, unless 
otherwise adequately guarded, shall have equal insu- 


lating covering with other portions of the conductor, 
and this covering shall be securely held in place. 


318. Grounding or Isolating Service Conduits. 


(a) Metal conduit or sheathing incasing service 
conductors from either overhead or underground lines 
shall either be (1) permanently grounded as required 
by Rule 304, or (2) effectively isolated by elevation. 
(See Rules 304 and 306.) 

(b) If not grounded, the service conduit or sheath- 
ing shall be effectively insulated from metal work of 
the building, and from its piping. Where service con- 
duit or sheathing is electrically continuous with inte- 
rior conduit or sheathing, the grounding required for 
conduit (by Rule 304 c) shall be made direct to the 
service conduit or sheathing and shall have conduct- 
ance not less than that of No. 6 copper wire. 

(c) Where grounded service conduit or sheathing 
is insulated from interior conduit or sheathing, its 
ground-wire conductance need not exceed that re- 


quired under Section 9, for equipment ground wires. 


It is frequently advisable to insulate interior conduit or 
sheathing from underground service conduit or sheathing, to 
prevent burnouts of small interior conduit, armored cable 
sheaths or metal molding, by large currents which might flow 
from grounded circuits through the interior metal to water 
pipes or other good ground connections within the building. 


319. Temporary Wiring. 

Temporary wiring and equipment, which is not in 
compliance with the rules, may be used, but only 
when under competent supervision, or protected by 
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suitable barriers or warning signs while it or neighbor- 
ing wiring is alive and accessible to any person. 
DiscUssion OF SECTION 3l. 


310. Electrical Protection. 


For the best protection of persons in the vicinity of or 
engaged in operating switches, the conductors of the circuit 
concerned need automatic protection against currents large 
enough to exert disruptive stresses, to cause serious arcing 
or short circuits at switches, to melt connections or the con- 
ductors themselves, or even to seriously damage the insulat- 
ing coverings of the conductors. 

Neutral conductors should not be interrupted unless outer 
conductors are disconnected at the same time, since this 
might result in an unbalancing of the load and the subjection 
of equipment and operators to nearly double the designed 
voltage. 

In general, double fuse protection in the final circuits to 
equipment or devices is necessary to provide sufficient assur- 
ance against the explosion or failure of fuses under severe 
short circuits. See “Investigation on Inclosed Fuses” by 
the Bureau of Standards (Technical Paper No. 74). 

A grounded conductor should never be interrupted by the 
opening of an automatic cutout between the source of supply 
and the ground wire, since this would permit the entire circuit 
to lose its ground connection and possibly to assume the volt- 
age and hazard of any circuit by which it is exposed and 
from which leakage might therefore occur. (See discussion 
on Rule 92 a.*) 

313. Guarding Conductors. 

Inclosing conductors in suitable inclosures, of insulating 

material or grounded metal, provides one of the most effective 


= means of guarding persons from contact with them. 


314. Guarding in Damp or Hazardous Locations. 


Conductors in very damp locations where moisture collects 
on the wires can not be considered as effectively guarded by 
their insulating covering, even at very low voltages, since 
the deterioration of insulation and the danger from even 
slight leakage is considerable. If such conductors are not in 
grounded conduit, the only effective protection will be through 
isolation by elevation beyond reach of persons in the vicinity. 
In order that the surfaces on which the conductors are sup- 
ported will not receive sufficient leakage to become dangerous 
to persons in the vicinity, the open wires in such locations 
should be supported on insulators having a leakage path of 
sufficient length to reduce leakage to a minimum. For con- 
ductors in locations where inflammable gas exists, see dis- 
cussion on Rule 154 in Part I giving the rules for stations. 


318. Grounding or Isolating Service Conduits. 


(a) Service conduits from overhead lines are subject to 
occasional leakage from the contained conductors, due to 
breakdowns. While considered safer to persons if grounded. 
the guarding of exposed service conduits for a distance of at 
least & feet from the ground, or floors accessible to the public, 
is considered to afford reasonable safety where the protective 
ground connection is not provided. Underground service 
conduits are easily grounded and frequently contain grounded 
metal-sheathed cable, thus making unnecessary any other 
ground. , 

(h) When conduit containing service conductors on the 
supply side of service cutouts is not directly and permanently 
grounded, it should not be allowed to be in contact with 
metal of interior conduits or with metal parts of the build- 
ing. This is because the interior conduits or the metal parts 
of the building, such as metal awning frames or metal sidings, 
may not be sufficiently well grounded to prevent their being 
raised to a dangerous potential by contact with an ungrounded 
or poorly grounded service conduit. Cases have occurred 
where small ground connections to conduit within the build- 
ing have been burned or broken off. Therefore, either the 
very thorough and direct grounding of the service conduit, 
or its careful insulation from the interior conduit and from 
the building framework, together with its isolation from per- 
sons in the vicinity, are required for safety. 

319. Temporary Wiring. 

The tendency to install unsubstantial wiring with the pur- 
pose of soon correcting the defects is responsible for the 
existence of much defective wiring in present equipment. 
Such “temporary” wiring often remains for years, presenting 
a serious menace to operators and service, wheteas the addi- 
tional cost and time required to make the installation sub- 
stantial would have been inconsiderable. 


*This forms a part of Section 9, an introductory section to 
the Code proper which contains rules covering methods of pro- 


tective grounding. 


(To be continued.) 
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COPIES OF THE NATIONAL ELECTRICAL 
SAFETY CODE. 


In the IS-LecrricAL Review of March 9, 1918, in 
an article on “Safe Installation of Electrical Utiliza- 
tion Equipmert,” appeared the statement that copies 
of the National Electrical Safety Code could be pro- 
cured for 40 cents. This was the price of the first 
thousand printed. We are informed that later copies 
can now be procured at reduced prices, as follows: 
Paper-bound copies at 20 cents each; cloth-bound 
copies at 30 cents each. The order should be sent to 
the Superintendent of Documents, Government Print- 
ing Office, Washington, D. C., accompanied by cash or 
postal money order. Do not send stamps. 


CONSTRUCTING ENTIRE ELECTRICAL SYS- 
TEM FOR A TOWN IN FEW MONTHS. 


Electric Construction & Machinery Company Completes 
Big Contract in Milledgeville. 


To the residents of cities of 1000 population or 
more in these days the use of electricity has become so 
common as to excite ne comment whatever, indeed, 
its absence is a cause for wonder, and the residents of 
towns not so served are dissatisfied as long as they 
are deprived of the use of this very necessarv com- 
modity. | 

The town of Milledgeville in Carroll County, Hl., 
was so situated and has been wrestling with the prob- 
lem of securing electric service for the last five years. 
.They did not want makeshift service, and until very 
recently the utility companies were not ready to spend 
the money necessary to put over the enterprise. 

In June, 1917, a contract aggregating $50,000 was 
entered into between the citizens of Milledgeville, 
the Illinois Northern Utilities Company and the Elec- 
tric Construction & Machinery Company, of Rock 
Island, Ill., to construct a complete electric service 
system. 

The latter company did all the engineering and 
built twelve miles of 13,000-volt transmission line 
from Polo to Milledgeville, also all the local over- 
head distribution in Milledgeville, including the sub- 
station and all the interior wiring, and fixture in- 
stallation on the premises of the consumers. 

After completion, the plant was turned over to 
the Utilities Company in complete operative condition. 

All outside construction was done under the su- 
pervision of J. J. Murphy and the interior work was 
supervised by W. E. Hartman. That the installing 
is satisfactory, is indicated by the following extract 
from the Milledgeville local paper: 

“Milledgeville now has access to the vast electric 
energies of the Northern Utilities Company’s enor- 
mous plants. The wiring on the streets and in the 
business houses and dwellings is practically com- 
pleted, and we have been quietly enjoying the new 
lights for some time. 

“The stores have had opportunity to compare the 
cost of a week of electric light with one of the old 
system, and have credited themselves with a saving 
of one-half to three-fourths. Charles Alsip is pump- 
ing the city’s water at less than a dollar a day, whereas 
in the olden days (a week ago) the city yielded up 
around two dollars for the same service, and at the 
same time painfully ignored the old engine’s bom- 
bardment. There is now a dreamy atmosphere at 
the pumping station. The soft swish of the belts, the 
low hum of the powerful motor and the irresistible 
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drive of the big pump fill the place with a suppressed 
song of industry. Mr. Alsip confidently predicts that 
he will shave the cost a little more when the co-ordi- 
nation of parts shall have attained to a maximum per- 
fection. 

“The current is ample and the workmanship on 
the streets, and also the inside wiring, is superb, the 
Electric Construction & Machinery Company, of Rock 
Island, having given us a job second to none in the 
state, not excepting towns of twice our size, and more. 

“This electrifying of our village is a great good 
fortune and our people have accepted it philosoph- 
ically, although with a feeling of deep enjoyment. 
At a single bound we have cleared the centuries of 
non-electricity and come into contact with the last- 
minute perfection of the electrical age. Nothing elec- 
trical is now impossible to us. 

“There are 49 lights on the streets of 80 and 100 
candlepower, and they are on all night and every 
night of the year, automatically coming on and going 
off at stated times. 

“Barring accident, the utility current is on con- 
tinuously, and we may toast bread or light the base- 
ment, etc., any hour of the twenty-four. 

“There are 76 residences, 24 business houses and 
offices, 1 elevator, 2 churches, a pop factory, feed 
mill, feed shed and hotel, making 104 buildings, about 
all now using electricity. Contracts for 6 more houses 
and the cheese factory have been secured.” 


AMONG THE CONTRACTORS. 


H. E. Kammann, electrical contractor, Kankakee, 
M., is entering the farm-lighting field, to sell and in- 
stall storage-battery lighting units. 


The G. F. Simmen Electric Shop, La Salle, Il. 
recently completed the wiring of the Isolation Hos- 
pital, at Peru, Ill., for lighting, signals, bells and tele- — 
phones. The job amounted to about $2000. 


The contract for installing a lighting system in 
Harlem, Mont., involving the expenditure of $4,500, 
has been awarded to the Electric Construction Com- 
pany, St. Paul, Minn., by the City Council of Harlem. 


The Baer Electric Company, Van Wert, Ohio, has 
removed its store and office from 692 to 314 Park 
place. A good stock of “everything electrical’ has 
been put in at the new quarters and a well equipped 
shop for the contracting department has been prc- 
vided. 


Charles E. Knox, r01 Park avenue, New York 


‘City, has been awarded the contract for electrical 


work in the new six-story brick and steel factory 
building of the National Lead Company, of rr 
Broadway, New York, which is to he located at Mar- 
shall and Gold streets, Brooklyn. 


John G. Livingston, Jr., 70 East Forty-fifth street, 
New York, N. Y., has been awarded the contract for 
electrical work in connection with the new manufac- 
turing plant being erected at Tyrone, Pa., by the West 
Virginia Pulp & Paper Company. The plant com- 
prises eight manufacturing buildings, and is estimate: 
to cost $500,000. 

The electrical contracting firm of Tucker & Lax- 
ton, Inc., Charlotte, N. C., has commenced work on 
the enlargement of the Omussee plant of the Colum- 
bia Power Company, Columbia, Ala., to cost about 
$500,000. A plant will also be established by the 
Power Company at Kelso, involving the expenditure 
of another $500,000. 
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BOOK REVIEWS 


“Everyman's Chemistry,’ The Chemists Point of View 
and His Recent Work Told for the Layman. By Ellwood 
Hendrick. Harpers Modern Science Series. New York: 
Harper & Brothers. Cloth, 374 pages (8x inches). Sup- 
plied by Electrical Review Publishing Company, Inc., for 
2.00. 


This book is one of Harper’s Modern Science 
Series, and, as its name implies, is an attempt to cover 
the vast science passing under the name of chemistry 
in a way that the layman can understand. Obviously 
a book of 374 pages cannot more than barely touch 
upon some phase of chemistry here and there, but 
nevertheless the author has taken up many matters in 
interesting fashion. The first five chapters, which com- 
prise the first part of the book, are devoted to gen- 
eralities and introduction. The second section, of thir- 
teen chapters, deals with inorganic chemistry—iron 
and steel, lime and magnesia, carbon, sulphur and sul- 
phuric acid, sand and clay, air and water, and many 
more. The third and last part of the book, comprising 
eight chapters, embraces inorganic chemistry. Two 
appendices are included, the first dealing with the ele- 
ments, the second giving a bibliography. Finally comes 
the index. 

The appearance of this book is timely, for no 
branch of science, surely, has done more than that of 
chemistry in making possible such a war as is being 
waged today. Chemistry is, perhaps, one branch of 
science to which the masses are very largely excluded 
from its very nature. Economics, hygiene, medicine 
and engineering are frequently dealt with in the press, 
but chemistry is left alone. This should not be so, for 
chemistry enters into every phase of our existence, and 
from knowledge comes understanding, and from un- 
derstanding comes greater economy, greater safety, 
greater health, and so on. Everyman’s Chemistry, as 
its name implies, aims to tell the layman some of the 
fascinating things of which the average layman knows 
practically nothing to his loss. The author handles 
very cleverly a fascinating subject, and one, moreover, 
that is, at best, difficult to handle. 


“Electrical Machinery.” By Terrell Croft. New York: 
McGraw-Hill Book Company. Cloth, 326 pages (&x5% 
inches), 302 illustrations. Supplied by Electrical Review Pub- 
lishing Company, Inc., for $2.00. 


Of the writers who contribute freely to a consider- 
able range of technical journals, I doubt if any one 
has done more towards improving and standardizing 
electrical practice than Terrell Croft. This new 
volume not only sustains his reputation for clearness 
of stvle and logical arrangement, as well as thorough 
familiarity with high-class practice, but also appears 
to be based on a discovery for which the author 
deserves due credit. It is this, that for every man 
interested in the theory of the designing and operating 
of electrical machinery hundreds of other men may 
be interested in its practical installation and operation. 
For this larger class of readers, such admirable 
volumes as, for example, Hobart’s “Electric Motors,” 
are quite inadequate, as they are directed to the 
designer and the student rather than to the men who 
buy, install and operate electrical machinery. 

Realizing this, Mr. Croft has addressed this book 
with its 300 illustrations to the larger class of readers, 
and has used non-mathematical language both in ex- 
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plaining the theoretical principles and in outlining the 
operating facts. But his chapters on the principles, 
construction and characteristics of the common classes 
of generators and motors (direct-current motors and 
generators, alternating-current generators, induction 
and repulsion motors, and synchronous motors) com- 
prise less than half of the book. The rest treats in 
orderly manner with the installation, management and 
testing of the various classes of machinery, with the 
starting and controlling devices for the same, and with 
generator and motor troubles. 

3y copying many paragraphs, and in some in- 
stances whole series of pages, trom the instruction 
books of prominent manufacturers and from the 
works of other authors (for all of which he gives due 
credit), Mr. Croft has reported modern practice all 
the more adequately. In some few instances, the ex- 
planations sought by the average reader may be 
missed, as where the author merely refers to the 
makers’ literature for informtion as to the principles 
on which synchroscopes operate. However, these 
cases are rare, and access to the voluminous contents 
of the volume are expedited both by. its logical ar- 
rangement and by its unusually complete index. 


ALBERT SCHEIBLE. 


‘Radio Communication: Theory and Methods.” By John 
Mills. New York: McGraw-Hill Book Company. Cloth 
205 pages (4% by 7% inches). Supplied by the Electrical 
Review Publishing Company, Inc., for $1.75. 

In this volume the author has gathered the sub- 
stance of a course of lectures given during summer 
of 1917 to a company of the U. S. Reserve Signal 
Corps, recruited from men remaining on the payroll of 
the Western Electric Company while being trained for 
this signal service. Being intended to supplement 
laboratory work, these lectures did not deal with either 
the details of wireless apparatus or the manipulation 
of the same, but were confined largely to explaining 
the fundamental principles and methods involved in 
radio communication and the needed calculations. 
However, they assumed only the knowledge of ele- 
mentary algebra and trigonometry, and a limited 
familiarity with physics, and represent an earnest ef- 
fort at keeping the needed calculations in simple 
terms. 

Both the method of treatment and the scope of the 
volume is thus quite different from that inthe recently 
reviewed work of Bucher, and for those not situated 
where they have access to regular training courses. 
the two books might supplement each other. An intro- 
ductory note for non-mathematical readers dispels the 
readers’ fear at the outset, and the wording in general 
indicates that the author is not only thoroughly con- 
versant with his subject, but a real teacher as well. 
General chapters on alternating currents, telephone 
receivers and the vacuum tube open the volume. fol- 
lowed by a short chapter on the detection of high- 
frequency currents which would he more complete 
if such earlier devices as coherers had been included 
in it. However, the author evidently preferred to 
reserve the space for his more extensive chapters on 
the production of damped sinusoidal currents and that 
of undamped high-frequency currents. These are 
followed by many pages on radiotelegraphy and 
telephony, and 35 more on practical appliances and 
methods. Transmission over wire circuits is dis- 
cussed in an appendix which also contains a long 
series of exercises for drill in the mathematics of the 
volume. 

ALBERT SCHEIBLE. 
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Coxpuir SIZE FOR COMBINATION 
OF WIRES. 


Question 355.—What sized con- 
duit do you advise (when asked 
for information) for three No. &, 
two No. 6, and three No. 12 wires? 

Answer 1 (T).—We have not 
given much thought in regard to 
this question but in case this 
comes to our attention we would 
follow the suggestions as outlined 
in the issue of the ELECTRICAL 
Review of March 18, 1910, by 
Washington Devereux on “How to 
Find Conduit for Combination of 
Wire Sizes” as to meet the Code 
requirements. 

Answer 2 (K).—We would re- 
quire at least 114-inch conduit. 

Answer 3 (O).—It is custom- 
ary in this jurisdiction, in unusual 
combinations of several sizes of 
Wire, to estimate the conduit size 
by reducing the larger wires to 
their equivalent in No. 14 wire as 
given in the tables under Rule 28. 
In the combination included in this 
question, we have three No. 8's 
which require a I-inch pipe; and 
this will take ten No. 14's; the two 
s S require, according to the 
a a I-inch pipe, and, therefore, 

consider these as also equiva- 
o 2 ten No. 14's. The three 
pipe a will require 34-inch 
fice. y is also approved with 
\ * I4s. The total of these 
‘9. 14 Wires js 25, which, accord- 


Ing to the 

Code, will table on page 68 of the 
of 14-inch size 
Answer J ae 


be comfortably accommodated in a conduit 


(I). —I would approve of 14-inch or 
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H. G. Veit, Cleveland, O. 


“LET THE CODE DECIDE.” 


The matter appearing in this sec- 
tion consists of questions on the Na- 
tional Electrical Code, its interpreta- 
tion and meaning, and questions as 
to whether certaln methods of wir- 
ing are in accord therewith. These 
questions are gladly received from 
anyone interested, even if not a 
member; they should be sent to the 
secretary with any needed elucidat- 
ing sketch. They are answered by 
each member of the Executive Com- 
mittee, according to his knowledge of 
what the ruling would be in his jur- 
isdiction. 

it should be understood that no 
pretense is made to give an authori- 
tative interpretation of the Code. 
This is a voiuntary association; It 
has representation on the Electrical 
Committee of the National Fire Pro- 
tection Association, which prepares 
the Code, but it has no right, and 
claims no right, to give a final in- 
terpretation of anything In the Code, 
it is only intended to give the inter- 
pretation which seems correct to the 
members of the Executive Commit- 
tee. No attempt is made to edit or 
correlate the answers from the dif- 
ferent members of the Committee, 
as it Is felt that the occasional dif- 
ference of opinion Is calculated to 
lead to a further study of the matter 
in question, further discussion and 
the final clearing up of obscure 
points. 

The aim Is to help toward a bet- 
ter understanding of the Code on the 
part of all; a more uniform concep- 
tion of its meaning; Increased pre- 
cision In applying it; and harmoni- 
ous action of those using it, for the 
common good. 


Code? 


Answer 8 (B*).—We presume 
that this question refers to the in- 
stallation of three No. 8, two No. 6 
and three No. 12 wires all in the 
same conduit. Would say that if 
our understanding is correct, we 
would give no advice as to what 
size conduit, but would inform the 
party that such construction was 
not approved in our territory. 

Answer 9 (F and G).—We 
would accept approved conduit 11% 
inches in diameter for three No. 
8's, two No. 6’s, and three No. 12's. 

Answer r0 (R*).—1-inch; 1- 
inch; 44-inch. 

Answer IT (E).—If the run of 
conduit were reasonably straight 
and not very long, 1%-inch pipe 
might be used. If, however, the 
run were long and had a few bends, 
we should recommend the use of 
2-inch conduit. 

Answer 12 (N*).—The answer 
to this depends so largely on the 
arrangement of the conduit that no 
general statement can be made. 
Probably in the majority of cases 
114-inch conduit would be sufficient 
in each of these combinations. 


METHOD FOR FINDING SIZE OF CoN- 
DUIT FOR COMBINATIONS OF 
WIRE SIZES. 


Question 356.—What is a good 
method to suggest for determining 
the proper size of conduit for vari- 
ous combinations of circuits of 
different size wires not identical 


with combinations given in the tables found in the 


Answer I (H*)—Add the outside diameter of the 


lar 
aa depending on the length of the conduit and 
T of bends. 
for A 5 (H*)—The table given in Rule 28i calls 
inch n Conduit for three No. 8, or two No. 6, and 
conduit for three No. 12. | 


NSwer * 
le © (P*).—The answer depends upon th 
ayout of the a i i 


Ans. 
‘ aA ? ° ° 
bination r z (S*)—Would not advise on this com- 


Prove of a t I knew the circumstances: do not ap- 


a. 


different combinations called for and compare with 
the inside diameter of the conduit. in question, care 
being taken to allow sufficient space for pulling around 
bends. 

Answer 2 (K).—The City of Portland, Ore., has 
a table worked out which we have found very satis- 
factory. For example, Rule 28 of the Code requires 
at least 1-inch conduit for three No. 8 wires or two 
No. 6 wires and at least 34-inch conduit for three No. 
12 wires. The area of t-inch conduit equals 0.785 


= 


- a a ? 
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square inch and that of 34-inch conduit 0.442 square 
inch. Therefore, 0.785 + 0.785 + 0.442 = 2.012. The 
area of 1l2-inch conduit equals 1.767 square inches 
and that of 2-inch conduit equals 3.141 square inches. 
Practical judgment can be exercised to allow a 11%- 
inch conduit inasmuch as we know tHere 1s space to 
spare in all of the individual conduits as called for in 
the Code. 

Answer 3 (O).—The answer to this question is 
given under No. 355. 

Answer 4 (P*).—With a pair of compasses draw 
a circle with a diameter equal to the diameter of the 
conduit. Within this circle plot circles representing 
the external diameters of the various wires. Note the 
clearances. Consider the layout of the conduit. Use 
your judgment. 

Answer 5 (S*).—Best method is not to allow any 
more of a combination than possible. 

Answer 6 (B*).—No method to suggest. 

Answer 7 (F and G).—In order to readily deter- 
mine the proper size conduit to be used for a combina- 
tion of wire sizes, the table below may be used to ad- 
vantage, as follows: 

For example: What size conduit is required for 
four No. 8 and three No. 10 slow-burning wires? Ac- 
cording to the National Electrical Code, four No. 8 
wires require I-inch conduit, three No. 10 wires re- 
quire 34-inch conduit. The equivalent area of 1-inch 
conduit is 1; the equivalent area of 34-inch conduit is 
0.5 ; adding these areas we have 1.5. The nearest size 
conduit corresponding to area of 1.5 is 1'4-inch con- 
duit, in accordance with the following table: 


Conduit sizes. Equivalent area. 


Wo ia ide cht ah A A uh ede Be OD le 6 eS ah Ee oh a TD. ee 0.25 
Wee ane she Gave be te Vice 7S Vanier Braille. gee a reat Sas go aS hare 6 0.50 
Wee tit Ae Saar es he dca ett SNS ae ts Le eae A a Sota 1. 
DOSS pats us ware em Bee Cab E E dane Wags 1.5 
Bs AN Se cw hte en ae OES. Ceres od Es EES oS eek 2.25 
$ EAEEREN ba eda” woe Dabs Oe Dia aim aa oe ees eo eed Gee 4. 
r e ehh nee eed ee A ie Aaa ke aaa aie tet oer ara ah 6.25 


@e@eese sere steerer eee es See se see sees e ers eo reese ee ee eee sees see eee 


Answer 8 (R).—The “equivalent-area method” as 
suggested by Washington Devereux* is the only solu- 
tion we have had to this problem up to the present 
time, although in some cases this method calls for a 
larger pipe than practice seems to warrant. 

Answer 9 (E).—We are not familiar with any 
“cut and dried” method of determining the size of 
conduit to be used, other than to measure the cross- 
secuon of the conductors and the conduit. 

cinswer 10 (T).—We have no particular method 
tu suggest. 

Answer 11 (l).—We have no general method to 
apply. 

Answer 12 (N*).—The only method that I can 
suggest is to take the equivalent areas of the proposed 
conductors in the combination, and then find from a 
curve plotted showing the areas and. corresponding 
conduit sizes drawn from the National Electrical Code 


data, where the special combination in question fits in. 


Then if there is a considerable departure from usual 
layouts, something must be allowed for possible added 
stiffness of the combination. 


WIRING OF GREENHOUSES. 


Question 357——What has been your practice in 
connection with the wiring of greenhouses, and what 
failures have you found it particularly necessary to 
guard against? 

Answer 1 (T).—In connection with wiring for 
greenhouses it has been our practice to follow the re- 


*See Electrical Review and Western VFlectrician. March 18, 
114, page 516. 
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quirements of the Code for wiring in damp places, as. 
in this class of risk there is always more or less mois- 
ture. 

Answer 2 (K).—In the wiring of greenhouses our 
local requirements would call for a weatherproof con- 
duit installation. Condensation is particularly neces- 
sary to guard against. 

Answer 3 (O).—We have had no particular trouble 
in this jurisdiction with wiring in greenhouses and 
recommend no special precautions. 

Answer 4 (V).—We have had very little expe- 
rience, but have used Sherarduct or Galvaduct and 
had no trouble. 

cInswer 5 (H*).—We have insisted upon conduit 
work in greenhouses, the pipe being so arranged as to 
drain off the results of any possible condensation. 
Open work is hard to protect from mechanical injury 
and, for that reason, conduit is preferred. , 

Answer 6 (P*).—I have had no special experience 
in greenhouse wiring nor have any unusual failures in 
this kind of installation been reported. We class 
greenhouses merely as “damp places.” 

Answer 7 (S*).—Greenhouses are wired in iron 
with porcelain sockets by ordinance. Never had any 
serious trouble. . 

Answer & (B*).—We have had but very little ex- 
perience in the wiring of greenhouses. Such cases as 
we have had have been wired with insulator and 
weatherproof construction. We have had no trouble 
with same. 

Answer 9 (F and G).—In connection with the 
wiring of greenhouses, we find open wiring to be the 
best. In order to avoid trouble from condensation, all 
wiring and fittings should be of weatherproof type. 
Porcelain knobs should be fastened by means of brass 
screws and both knobs and screws coated with a good 
insulating varnish. Lamps should be switch-controlled. 
Switches and cutouts should be inclosed in iron boxes 
well coated, with the switches operative from the out- 
side of box, and all openings in box to be sealed to 
avoid circulation of air and consequent condensation. 

Answer 10 (R*).—Have had no experience with 
this type of work in this section. 

Answer II (&).—Breaking down of sockets 
through moisture is the chief trouble. We are urging 
the use of weatherproof sockets suspended from No. 
14 rubber-insulated wire, rather than flexible cord for 
installations in greenhouses, owing to the dampness 
which is noticeable in the upper part of the house. 

Answer 12 (N*).—We must guard against all the 
failures incident to the presence of excessive moisture, 
and in addition occasionally to the presence of organic 
matters dissolved in the suspended water, arising from 
the fertilizers used, sometimes insecticides, etc. I pre- 
fer a tight conduit system with galvanized pipe, damp- 
proof outlets and weatherproof sockets and leads out- 
side the conduit. 

Next to that a carefully installed system on porce- 
lain knobs and weatherproof sockets with No. 14 wire 
leads; no key sockets nor attachment plugs, but the 
circuits subdivided and controlled from the headhouse. 


ELECTRICITY REPLACES PLUMBERS. 


Seventy-five frozen water services were thawed 
out by electricity during February by the Danbury & 
Bethel (Conn.) Gas & Electric Light Company. This 
total included two schoolhouses and one factory. The 
company had ten other calls for similar service that 
could not be handled as they were either on cement 
water mains or located off its lines. 
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Reverse-Current Relay—Electric Heating Pad—House Pump 
—Lightning Arrester—Farm Plant—Cut-Finishing Machine 


REVERSE-CURRENT RELAYS. 


A new form of reverse-current relay has been de- 
veloped by the Automatic Reclosing Circuit Breaker 
Company, Columbus, Ohio. These relays are of the 
circuit-opening type and are so designed that the relay 
will open either upon reversal of current or with zero 
current at abnormally low voltage. 

The relay is closed and held closed by a shunt 
polarizing coil. A high resistance is connected in 
series with this coil. To close the relay a push-button 
switch is provided which temporarily short circuits the 


Reverse-Current Relay of 
12C0 to 2000-Ampere Type. 


Reverse-Current Relay of 
400 to 800-Ampere Type. 


high resistance. The high resistance limits the current 
in the shunt winding to just sufficient value to hold 
the relay closed. A reversal of current or failure of 
voltage will thus cause the relay to open. 

These relays are designed for mounting on the rear 
of the circuit-breaker panel. The 1200 and 2000- 
ampere sizes have a magnetic yoke which surrounds 
the upper stud of breaker. The 400 to 800-ampere 
size relays are provided with a series winding, the ter- 
minal of which is connected directly to the upper stud 
on the rear of panel. 


es 


“GNIVERSAL” ELECTRIC HEATING PAD. 


The “Universal” heating pad manufactured by 
Landers, Frary & Clark, New Britain, Conn., has a 


Heating Pad Made by Landers, Frary & Clark. 


number of unique features. Chief among these is the 
spirally wound heating wire, permitting flexibility 
without danger of breaking. Temperature control is 
by permanently calibrated thermostats, selected by a 
simple one-piece lever switch. Guesswork and the 
hazard of overheating are thus eliminated. 

Another important feature is the positions of the 
four thermostats. No matter how the pad is folded, 
no large fold can be made which does not include a 
thermostat. Hot spots and possible resultant fires are 
done away with. 

The cover is gray eiderdown and a washable slip 
is furnished; 10-foot cord is supplied with switch 
placed a convenient distance from the pad. 


NEW ELECTRICALLY OPERATED HOUSE 
PUMP. 


A new small-capacity electrically driven pump has 
been developed by the Crestline Manufacturing Com- 
pany, Crestline, Ohio, which is especially suited to 
replace the common water lift to pump rain water for 
soft water in residences. It can also be used for gen- 
eral water supply in homes when city water supply 
service is not available and the pump can be placed so 
the suction lift will not be over 25 feet. 

The outfit is,made in two capacities— Model A, the 
single-cylinder type with a capacity of 125 gallons per 


Crestline Motor-Driven House Pump. 


hour, and Model B, with a capacity of 250 gallons per 
hour. Both will operate against 50-pound pressure. | 
An automatic controller switch is connected with 


' the discharge and is set to operate between pressures 


of 40 pounds maximum and 20 pounds minimum. It 
can be adjusted, however, to operate at practically any 
desired pressure. 

The pump gears run in oil and this same oil 1s 
automatically carried to all the pump bearings. The 
only oiling necessary, therefore, is to place one quart 
of oil in the oil chamber on starting. This will be 
sufficient for one year’s normal service. 

The cylinders are brass-lined, have a 1.5-inch bore, 
3-inch stroke, and are self-primed. An-air valve pro- 
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vides sufficient air for the pneumatic pressure tank sys- 
tem. The valves are bronze and rest in bronze seats. 

The pump and motor are mounted on a cast-iron 
base. The pump is a slow-speed type which is con- 
nected to the motor by belt with idler-pulley attach- 
ment. Model A is fitted with a 1/6-horsepower Rob- 
bins & Myers motor and Model B with a -'y-horse- 
power motor of similar make. 


HIGH-SPEED SPHERE-GAP GRADED-RE- 
SISTANCE LIGHTNING ARRESTERS. 


If a lightning arrester is to be effective in protect- 
ing electrical apparatus, it must offer instantaneous 
relief from abnormal voltages. But in order to avoid 
system disturbances, as a result of its operation, it 
must prevent the flow of excessive dynamic or gen- 
erating current after the abnormal potential has been 
dissipated. The high-speed sphere-gap graded-resist- 
ance lightning arrester manufactured by Schweitzer 
& Conrad, Inc., Chicago, Ill., has these desirable fea- 
tures. An additional important feature, at these times 
of extraordinary high prices, is its moderate cost. 

S & C high-speed sphere-gap arresters, although 
they have been in extensive service for over three 
years, have gradually been improved until the present 
highly effective design was developed. The novel fea- 
tures of this arrester are quite apparent from the 
illustrations. The gap is smallest at the upper end of 
the converging portion of the horns, where the maxi- 
mum resistance is in circuit. At the lowest or ‘‘no- 
resistance’ step the gap is considerably larger. 
comes smaller gradually, until the highest resistance 
step is reached, and from there on the horns diverge 
upward. 

This arrangement has several important advan- 
tages. With any potential rise on a system protected 
by the arrester, the arc will start across the smallest 
gap-with all of the resistance in series. If the poten- 
tial rise is of low-energy capacity, the current Howing 
through this gap and comparatively high resistance 
may be sufficient to keep the voltage down to approxi- 
mately normal. If the current flowing through this 
gap of maximum resistance 1s not sufficient to keep 
the voltage down, the arc will break across the next 
lower step and a larger current will flow. If this cur- 
rent is still insufficient to keep the voltage at g safe 


Form-1 S & C High-Speed Sphere-Gap Graded-Resistance 
Lightning Arrester for 22,000 Volts. 
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Form-3 S & C Graded-Resistance Arrester for 22,000 Volts, 
Including Series S & C Fuse. — 


value, then the next lower step will arc across, etc., 
until the ‘“‘no-resistance” or lowest step is reached, 
when a practically unlimited current is allowed to flow 
to ground. 

When the particular step is reached where sufh- 
cient current will flow to dissipate the potential rise, 
the voltage will be reduced to its normal value, and 
the arc will then tend to rise along the converging part 
ot the horn, being driven upward by both the heated 
air and by the electromagnetic effect. As the arc 
rises along the converging part of the horn, the dy- 
namic or generator current is cut down in value as the 
resistance in circuit 1s increased step by step, until the 
diverging portions of the horns are reached, where it 
will rise and lengthen until the arc breaks. 

With the smaller gap at the upper or high-resist- 
ance step, the arc tends to rise rapidly and freely over 
the resistance steps of the arrester. The graded-re- 
sistance effect is very desirable, as it is a great deal 
better to limit the discharge with resistance and avoid 
short-circuiting the system if the potential rise can 
be dissipated without such short-circuiting. On the 
other hand, an arrester which always has a fixed 
amount of resistance in series will not allow sufficient 
current to flow during the most dangerous potential 
rises, and is, therefore, not entirely effective as a pro- 
tective device. 

This action can appropriately be compared with a 
steam boiler which has a number of safety valves, each 
with a different opening and each set to operate at a 
different pressure. The valve with the smallest open- 
ing would be set at the lowest pressure and that with 
the largest opening would be set at the highest pres- 
sure. With this arrangement a boiler carrying a nor- 
mal pressure of, say, 200 pounds, might have a 1-inch 
pop valve set at 225 pounds, a 5-inch pop valve set at 
250 pounds and a 10-inch pop valve set at 300 pounds. 
If excess pressure could be dissipated by means of 
the r-inch valve set at 200 pounds, it would be much 
more desirable than dissipating the excess pressure by 
means of a 10-inch valve set at 300 pounds, because 
the operation of the large valve would very probably 
lower the pressure in the boiler to such an extent that 
apparatus connected to it would be seriously affected. 

The construction of the S & C arrester is verv 
rugged and durable. The resistance units are inclosed 
in the highest grade of Bakelite tubes, which protect 
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Installation of Nine 13,200-Volt Form-1 S & C Arresters with 
Series S & C Fuses on Separate Mounting. 


them effectively against the weather, so that the ar- 
rester can be used outdoors without any protection 
whatever against the elements. The gap is adjustable. 
The “live” horn is designed so that it can be moved 
freely by simply loosening two bolts of a clamp on 
top of the porcelain insulator cap. The return brace 


of the live horn is sectionalized by means of Bakelite , 


strips, so that the current can only flow in the proper 
direction, in order to obtain the maximum magnetic 
effect tending to drive the arc upward along the 
graded-resistance steps. The insulators used are of 
the most modern type and are rated at voltages very 
much in excess of the rated voltages of the arresters. 

The illustrations herewith show 22,000-volt form-1 
and form-3 arresters. The latter arrester is equipped 
with a series fuse which will operate in case of ex- 
tremely heavy discharges across the lowest or no- 
resistance steps. This arrangement, or a modification 
thereof, is recommended for electrical systems with 
large connected generator capacity. 

In the installation illustrated, the regular form-1 
arrester is used, with series S & C fuses on a separate 
mounting. This particular installation, it will be noted, 
consists of nine 13,200-volt arresters, and illust: ates 
how simple and inexpensive the required supporting 
structure 1s. i 


MAYHEW FARM-LIGHTING PLANTS. 


The Mayhew Company, Milwaukee, Wis., has de- 
veloped and placed on the market an efficient and eco- 
nomical farm-lighting plant in three sizes. No. 2 
Mayhew Electric is a 50-light unit, consisting of a 20- 
ampere dynamo and 60-ampere-hour battery: No. 3 
is a 60-light plant, with 20-ampere dynamo and Qo- 
ampcre-hour battery; No. 4, of 100-lights, has a 20- 
ampere dynamo, with 120-ampere-hour battery. The 
plant consists of generator and switchboard in one 
unit, and a storage battery of 16 cells. It is the belted 
type, designed to be driven by a gasoline or oil engine 
that may be required for pumping or other uses on the 
farm premises. The idea is to obviate the necessity 
of buying a separate engine for operating the lighting 
plant which would be idle when not needed to drive 
the generator. 

This is a 32-volt system, giving a combination that 
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has been found most suitable for such rural plants, 
and the 16 battery cells give sufficient voltage for se- 
curing brilliant lights. The plant is made up of a 
generator of Peerless Electric Generator Company. 
Akron, O., a switchboard equipped with Jewell instru- 
ments and Cutler-Hammer rheostat, and batteries of 
the Globe Electric Company, Milwaukee. The gen- 
erator has a capacity of 800 watts. 

As illustrating the service rendered by this system, 
the storage battery of the 5o0-light plant, after being 
fully charged, will supply current for lamps as fol- 
lows: 12 20-watt lamps, 8 hours; 15 20-watt lamps, 
5 hours; 25 20-watt lamps, 3 hours. The dynamo of 
this unit has a capacity to supply 18 20-watt lamps 
continuously. 

The utility and economy of the farm-lighting plant 
has been thoroughly demonstrated and the demand for 
it among prosperous farmers is a positive one. 


A MOTOR-OPERATED MACHINE TO FINISH 
CUTS. 


The J. A. Richards Company, Kalamazoo, Mich.. 
has developed a motor-operated machine for standard- 
izing print shop and composing room operations. The 
same machine buzz saws, jig saws, drills, touts, 
broaches, notches, undercuts and mortises any elec- 
tros, halftones, etchings and bases, also “boiler plate” 
and linotype slugs. ; 

A swinging jig-saw arm is provided, permitting 
this part to be swung at right angles with the circular 
saw to permit material of any length being ruu through 
the machine. 

As shown in the illustration, devices on the table 
of the machine are belt-driven from a fractional-horse- 
power motor made by the General Electric Company. 
Current is obtained from the lamp socket and a proper 
motor is furnished to operate on the current available 
in the print shop. 


— tee 


Electric Machine for Finishing Engravings, Etc. 
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Vanderbeck, Hodson & Ryan Organized — Federal Sign 
Sustains Heavy Fire Loss—Valuable Catalogs Distributed 


Majestic Electric Development Company, San Fran- 
cisco, Cal., is sending out circular matter describing its 
various electric heaters. The Majestic instantaneous wa- 
ter heater shown is a compact and efficient device for 
attachment to any lamp socket. 


The Permutit Company, manufacturer of water soft- 
ening and water rectification apparatus, and for several 
years past located at 30 East 42nd street, New York City. 
announces its removal to 440 Fourth avenue. where the 
entire top floor will be occupied by its offices. 


General Electric Company, with general offices at 
Schenectady, N. Y., proposes to erect 400 to 500 modern 
dwellings near its plant at Erie, Pa., and will comprise 
the largest of the General Electric group. The number of 
employes has increased to such an extent that it is neces- 
sary to erect hundreds of buildings to house them. 


Vanderbeck, Hodson & Ryan, Inc., with offices located 
in the Finance Building, Philadelphia, Pa., is a recently 
organized firm which will engage in clectro-metallurgical 
work, covering the whole field of electric furnaces. The 
president of the new concern is Frank Hodson, and with 
him are associated S. R. Vanderbeck, vice-president, and 
F. J. Ryan, secretary and treasurer. Mr. Ryan will also 
act as manager of the firm. 


H. Boker & Company, Inc., with main offices at 101 
Duane strect, New York City, and branch offices in Bos- 
ton, Philadelphia, Chicago and Cleveland, is sending out 
a circular describing its complete line of Marelli fans. 
These fans are claimed to give high efficiency and are re- 
markable for their noiseless running qualities. They are 
furnished for both alternating and direct current motors. 
The circular is well illustrated and contains complete data 
as to the styles of Marelli fans offered, size of blade, 
prices, etc. 


Henderson Electric Company, Ampere, N. J., recently 
issued a leaflet dealing with the Henderson portable con- 
duit bench. This bench consists of a compact pipe vise 
and bending stand, which meets the requirements of elec- 
tricians and other mechanics who cut, thread and bend 
pipe. Although lieht in weight, it is strong enough for 
continuous and efficient service in working 34-inch and 
smaller pipe and conduit. Every outfit is supplied with a 
Henderson conduit bender, rigidly mounted opnosite the 
vise and is designed to bend pipe largely by the weight 
of the workman as the pipe is fed into the bender. A cir- 
cular containing a brief description of the Henderson pat- 
ent boring machine for borine joists for electric light wir- 
ing has also been distributed hy the company. This ma- 
chine is simple in construction, reliable and durable, and 
is now uscd bv thousands of the most progressive central 
‘stations and wiring contractors. according to the company. 


Terry Steam Turbine Company. Hartford, Conn.. is 
distributing a booklet descriptive of the non-condensing 
type of Terrv turbine which deals at some length with the 
many advantages of this turhine over reciprocating en- 
gines. The main features which have contributed to the 
successful use of this turbine are its maintained alinement. 
adaptability, method of lubrication, low cost of unkeep. 
simphicitv and rehiabilitv. as well as other salient points to 
be considered in selecting a suitable turbine drive. The 
aim of the Terrv company has been toward perfecting the 
design of its turbine, directing particular attention to hich 
operating efficiency, long life and low upkeep cost, and 
conclusive evidence of the wisdom of this policy is perhaps 
shown by the extensive use of the Terry turbine in large 
central stations and in ships of the U. S. Navv where the 
most efficient and reliable apnaratus is selected. Informa- 
tion regarding geared and belted sets, duplex exciters. tur- 
bo-gencrators, etc., is contained in the booklet and illustra- 
tions of representative installations and applications are 
shown. 


Parsons Turbines in Japan.—Varsons steam turbines 
of American build are now, tor the first time, in operation 
in Japan, as a result of sales of one 3200-kilowatt and one 
1250-kilowatt machine made by the American Trading 
Company of New York and Tokio. Vhese were built at 
the West Allis works of the Allis-Chalmers Manufacturing 
Company, Milwaukce, Wis. 


Simplex Electric Heating Company, 85 Sidney street, 
Cambridge, Mass., is distributing a bound set of 23 bul- 
letins with a revised price list and index. These bulletins 
describe and illustrate the complete line of Simplex stand- 
ard products, including electric household and hotel de- 
vices, water heaters, immersion coils, soldering irons, etc., 
and supersede all previous catalogs. 


Horace M. McCord & Company, Inc., Minneapolis. 
Minn., is distributing an illustrated circular on the Union 
carboy inclinator. The inclinator is substantially built, 
holds any size of carboy and returns to an upright posi- 
tion if accidentally released. This product is a labor- 
saving device and is employed in thousands of industrial 
plants in the United States and Canada where maximum 
efficiency is required. 


The Pioneer Corporation, Chicago, Ill., is distributing 
a circular describing its Eradium luminus bulb, which may 
be attached to any electric or gas light pull chain or key. 
It is ornamental as well as useful and ts guaranteed to be 
plainly seen all night if left hanging during the day where 
it can get light. A certificate of endorsement for this 
device has been received by the company from the house- 
hold department of Today’s Housewife magazine. 


Federal Sign System (Electric), Chicago, Ill.. suffered 
a heavy Joss when fire attacked its factory located at Lake 
and Des Plaines streets on March 13. The outbreak of the 
fire was quickly discovered and the damage restricted to 
only a comparatively small portion of the plant. The loss. 
due to damage by water as well as fire, is estimated at 
about $300,000, covered by insurance. Filling of orders 1s 
set back about one week. Rebuilding of the damaged 
structure 1s already under way. 


Duquesne Light Company, Pittsburgh, Pa.. has under- 
taken the establishment of a series of service stations in 
Pittsburgh to supply power for clectric trucks. As the 
first unit of its series the company has leased a four-story. 
reinforced conercte garage, covering 75x131 feet of ground. 
and is one of the most modern garages in the city. The 
Duquesne Light Company will take immediate possession . 
of the building and install equipment for the storage, re- 
pair and charging of clectric trucks. 


Westinghouse Electric & Manufacturing Company. 
Fast Pittsburgh, Pa.. is distributing a six-page booklet 
which should prove of especial interest to those connected 
with the heating of baking. drying and japanning ovens, It 
includes an article “Electricalty Heated Japanning Ovens.” 
by C. F. Hirshfield, reprinted from the National Electric 
Light Association Bulletin, and “Heat Calculation for Bak- 
ing and Drying Ovens,” by W. S. Scott, reprinted from the 
Electric Journal. Thus there are grouped under a single 
cover an article giving general considerations in favor of 
electrical heating for this purpose and an article giving the 
detailed method of calculation tor the amount of heat re- 
quired to raise the temperature of the work, of the sup- 
porting and carrying parts, such as trucks, and of the ven- 
tilating air. Methods for computing the losses from the 
external surface of the oven, and the heat required to 
raise the temperature of the oven walls, etc., are also given. 
This publication should be of much value to central sta- 
tion solicitors who are endeavoring to interest their cus- 
tomers in the electrical heating of ovens, as well as to 
present and prospective users of such equipment. Copies 
of this publication (Reprint 66) will be furnished on appli- 
cation to any Westinghouse Electric branch office. 
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H. W. Alexander Resigns—B. W. Cowperthwait President 
Minnesota A ssociation—F.B.Duncan Joins Packard Electric 


JaMeES Brakes, Jr. has resigned his. 


position as power plant inspector for the 
Western Electric Company to accept a 
position with the Gamm-Bernstein Mo- 
tor Truck Company, Lima, Ohio. 


STEPHEN A. STEEGE, electrical engineer 
for the firm of Steege & Dewey, has 
announced the dissolution of the com- 
pany. Mr. Steege will continue in busi- 
ness with offices in the Light & Power 
building, Watertown, N. Y. 


H. H. Lyons, superintendent of the 
Ordway (Colo.) division of the Arkan- 
sas Valley Railway, Light & Power 
Company, Pueblo, Colo., has been ap- 
pointed local organizer for the sale of 
Thrift and War Stamps. 


R. T. Rossi, superintendent of the 
electrical division of the Public Service 
Corporation, Trenton, N. J., was one 
of the principal speakers at a meeting 
of the Trenton Electrical Club on 
March 4. 


James Harmon has been appointed 
safety manager for the Kentucky Utili- 
ties Company, the Interstate Public 
Service Company and other adjacent 
Middle West Utilities Company proper- 
ties with offices in the Paul Jones build- 
ing, Louisville, Ky. 

Eart E. Ery, who for the last two 
years has been manager of the indus- 
trial division of the Pittsburgh office of 
the Hyatt Roller Bearing Company, 
Newark, N. J., has been appointed as- 
sistant sales manager with offices in the 
Metropolitan Tower, New York, N. Y. 


S. E. Doane, chief engineer of the 
National Lamp Works of the General 
Electric Company, Nela Park, Cleve- 
land, Ohio, presented a splendid paper 
on “The Aesthetics of Street Lighting” 
before a meeting of the Philadelphia 
Section of the Illuminating Engineering 
Society which took place March 15. 


B. H. Ettis was elected first vice- 
president of the Manhattan Electrical 
Supply Company, Chicago, at its annual 
meeting held recently. Other officers 
elected were James Ryan, second vice- 
president, N. F. Johnson, third vice- 
president and assistant treasurer, and 
Edgar Whitmore, secretary. 


Georce Custer, of the Union Traction 
Company, Anderson, Ind., has been ap- 
pointed engineer of maintenance of way 
for the Interstate Public Service Com- 
pany and will begin his duties in the 
Columbus, Ind., office March 16, devot- 
ing his time largely to the work be- 
tween Columbus and Indianapolis. He 
takes the place made vacant by the 
resignation of E. S. Anderson. 


F. C. Margua has resigned as man- 
ager of the Southwest Bell Telephone 
Company, Kansas City, Mo., to become 
manager of the new business department 
of the Southwest National Bank of 
Commerce of that city. Mr. Marqua is 
also active in civic affairs, being vice- 
chairman of the young men’s department 
of the Kansas City Chamber of Com- 
merce. 


Harry W. ALEXANDER, director of 
publicity, the Society for Electrical 
Development, New Yerk, has resigned 
to become assistant to presiderit on sales, 
American Writing Paper Company, New 
York and Holyoke, Mass. There are nc 
vice-presidents provided for in the new 
reorganization. This is the largest man- 
ufacturer of high-grade: paper in the 
world. Mr. Alexander, one of the best 
known men in the electrical industry, 
takes his new position with a wide ex- 
perience of sales promotion and trade 
development. As publicity manager of 
the society, which represents the co- 
operative electrical interests of the 
United States, he organized and success- 
fully directed the work of the local com- 
mittees and the publicity and sales work 
of both ‘Electrical Prosperity Week 
1915” and ‘America’s Electrical Week 


_ | 


Harry W. Alexander. 


1916” campaigns. Prior to coming with 
the society in 1914, he was sales manager 
of the Federal Light & Traction Com- 
pany, New York, a large syndicate pub- 
lic utility operating company. Earlier, 
he was a financial and political writer on 
one of the leading Chicago newspapers. 
Mr. Alexander is succeeded by Roy B. 
Woolley, now in the society’s publicity 
and sales department, but late of the 
American Ambulance Field Service, 
Verdun sector, France. Mr. Woolley 
was formerly sales manager, Standard 
Electric Stove Company, Toledo, and 
one time associated with the MacManus- 
Kelley Company, Toledo, and the F. 
Bissell Company, of Toledo. 


M. L. H1issarp, manager of the Union 
Light, Heat & Power Company, Fargo, 
N. D., was elected president of the As- 
sociated Charities of Fargo for the 
year 1918. 


Joun C. Manoney, formerly con- 
nected with the General Electric Com- 
pany at Atlanta, Ga., as district turbine 
inspector, has become associated with 
the Schenectady office of that concern. 


J. G. Grrarp of Miami, Ariz., was re- 
cently appointed engineer in charge of 
the construction of a hydroelectric plant 
on the Colorado river. 


CHARLES FRANCIS ADAMS, Boston, 
Mass., has been elected a member of 
the executive committee of the Edison 
Electric Illuminating Company of Bos- 
ton, by the board of directors, succeed- 
ing C. Minot Weld, resigned. 


Joun S. Wise, general manager of 
the Harwood Electric and the Lehigh 
Navigation Electric companies, Hanto, 
Pa., has been appointed general man- 
ager and president of the Lehigh Valley 
Light & Power Company, Allentown, 

a. 


Georce H. WILMARTH, formerly man- 
ager of the Sapulpa Electric Company, 
Sapulpa, Okla., has been appointed man- 
ager of the Muskogee Gas & Electric 
Company, Muskogee, Okla., succeeding 
J. E. Owens, who has been promoted to 
higher duties. 


Epward R. KELSEY, publicity manager 
of the Rail-Light Company, is the author 
of an article entitled “The Nut Family” 
appearing in the February number of 
the National Sportsmen’s Magazine, 
which deals largely with the eccentrici- 
ties of the tribe of angling. 


J. G. SannincE, who for the past few 
vears has been associated with the Chi- 
cago office of the Cooper Hewitt Electric 
Company, Hoboken, N. J., as district 
salesman, is now located at 1011 Majestic 
building, Milwaukee, Wis., and will look 
after the interests of the company in 
that vicinity. 

V. L. BrLancHarpb, formerly special 
representative of the new business de- 
partment of the Brush Electric Company 


at Toledo, Ohio, has returned to Galves- 


ton where he will act as new business 
manager of the company. He succeeds 
Robert A. Wood who resigned to take 
charge of Christian Science army camp 
work in Texas. 


J. C. Bertscn, formerly refrigerating 
engineer of the Westinghouse Electric 
& Manufacturing Company, East Pitts- 
burgh, Pa., has opened an office in Pitts- 
burgh as consulting engineer. Mr. 
Bertsch will specialize in refrigeration 
for marine service, rubber mills and 
gasoline extracting, also in thermo- 
compressors for air, steam and ammonia. 


J. E. Nortu, formerly new business 
manager of the Springfield Light, Heat 
& Power Company, has been elected 
secretary of the Chamber of Commerce 
of Springfield, Ohio. He was the first 
chairman of the new business co-opera- 
tions committee of the association, and 
by his excellent judgment and manage- 
ment made that committee one of the 
leading electrical committees in the 
United States. Mr. North has for the 
last eight vears been new business man- 


‘ager of the Springfield company, during 


which time the business of that com- 
pany has grown tremendously. 
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Jor E. Krxc, local superintendent for 
the Southern Sierras Power Company, 
Corona, Cal., has been transferred to a 
similar position at San Bernandino. 


JoserH B. Mitcram, formerly con- 
nected with the Philadelphia Postal 
Telegraph Company, has been promoted 
to the rank of sergeant in the Aero 
Corps. 


J. I. Mattias has resigned his posi- 
tion as manager of the Leominster Elec- 
tric Light & Gas Company, Leominster, 
Mass., and will engage in business for 
himscelt. 


C. I. Weaver. Jackson, Mich., has be- 
come connected with the Springheld 
Light, Heat & Power Company, Spring- 
field, Ohio, as general manager, to suc- 
ceed Weare Parsons. 


H. P. Curtiss has been appointed 
representative of the New England 
States of the Clarage Fan Company, ot 
Kalamazoo, Mich., with offices at 120 
Milk street, Boston, Mass. 


GrorGE W. Supt, formerly power 
engineer of the Dubuque Electric Com- 
pany, Dubuque, lowa, has accepted a 
similar position with the Northern Ohio 
Traction & Light Company, Akron, 
Ohio. 

Cart A. WOLFROM, assisting operating 
manager of the Utah Power & Light 
Company, Salt Lake City, Utah, has been 
promoted to the position of district man- 
ager at Rexburg, Idaho, succeeding 
George Oates who resigned. 


JosreH BAMBERGER, who for the past 
ten years has been connected with the 
Northern Indiana Gas & Electric Com- 
pany. Lafayette, Ind., has accepted a 
position as assistant engineer of the 
Wabash Valley Electric Company, Clin- 
ton, Ind. 

W. F. Georces, formerly of the West- 
ern Electric Company of Cincinnati and 
New York, has joined the sales organiza- 
„tion of the Trumbull Electric Manufac- 
turing Company, with headquarters at 
114 Liberty street, New York City, and 
will represent that concern in eastern 
territory. 

E. C. Farner, formeriy trafic manager 
of the Traic Bureau of the Electric 
Railway War Board of the American 
Electric Railway Association, has been 
appointed manager of the War Board. 
This is a new position created as part 
of the reorganization following the re- 
signation of C. Loomis Allen as director. 


B. W. COWPERTHWAIT, who was 
elected president of the Minnesota Elec- 
trical Association at its annual conven- 
tion in Minneapolis, on March 13, is 
one of the best known utility men in the 
state. He was born in Danbury, Conn., 
and received his early education in the 
schools of that city. Upon finishing 
school he entered the service of the 
Danbury & Bethel Gas & Electric Com- 
pany and left that position in 1901 to 
assume the management of the Faribault 
Gas & Electric Company, Faribault 
Minn., for Mr. C. A. Cofthn. In 1909 
this property was taken over by H. M. 
Byllesby & Company, together with 
properties in adjoining towns, and the 
Consumers Power Company, now the 
Northern States Power Company, was 
organized. Mr. Cowperthwait was at 
that time appointed manager of the Fari- 
bault Division of the company, which 
at present comprises 34 communities. 
About a vear ago when the principal 
othce was removed to Minneapolis, he 
became assistant general manager. 
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Frank R. Coates, president of the 
Toledo Railways & Light Company, To- 
ledo, Ohio, has heen elected first vice- 
president of the National Baseball Fed- 
eration. 


Harop Goopwin, JR., superintendent 
of distribution of the Philadelphia Elec- 


tric Company, Philadelphia, Pa., has 
been called for active service in the 
Navy. 


Dr. F. G. Keyes, formerly chief en- 
gineer of the Cooper Hewitt Electric 
Company, Hoboken, N. J., has received 
the commission of captain in the Chem 
ical Section of the National Army. 


Dennis G. HUGHES, a member of the 
firm of Langdon & Hughes, electrical 
contractors and dealers of Utica, N. Y., 
recently joined the colors and will serve 
with the Metropolitan Hospital Unit. 


Frep E. STERLING, a member of the 
Tilinois Public Utilities Commission, wall 
become a candidate for the republican 
nomination for state treasurer of Illi- 
nois. Mr. Sterling is editor of the Re- 
publican-Register of Rockford, IIL, and 
was chairman of the Illinois state re- 
publican committee in 1912. 


H. C. WILDER, secretary and treasurer 
of the Malone Light & Power Com- 
pany, Malone, N. Y. has been com- 
missioned a captain in the 309th heavy 
held artillery at Camp Dix, Wrights- 
town, N.J. 


WALTER B. Clarkson, for the past 10 
vears associated with the Bell Tele- 
phone Company of Pennsylvania in va- 
rious capacities, and since 1910 division 
manager of the Pittsburgh branch, has 
heen appointed general commercial su- 
perintendent of the Chesapeake & Poto- 
mac Telephone Company. 


Joun ŒE. Borsseau, acting general 
commercial superintendent of the Ches- 
apeake & Potomac Telephone Company, 
Baltimore, Md., has been appointed pub- 
licity manager of the Bell Telephone 
Company of Pennsylvania and Asso- 
ciated Companies, with headquarters at 
Philadelphia. 


James B. Brack, formerly assistant 
general agent of the Great Western 
Power Company, San Francisco, Cal., 
has been appointed general sales mana- 
ger of the Great Western System, suc- 
ceeding W. W. Briggs, resigned. The 
Great Western System operates jointly 
the properties of the Great Western 
Power Company, Great Western Power 
Company of California and the City 
Electric Company. 


Fren B. DUNCAN, a well known elec- 
trical engineer, has become associated 
with the Packard Electric Company, of 
Warren, Ohio, whom he will serve as a 
salesman. He will have charge of the 
Chicago office located in the Lees build- 
ing and will look after both the trans- 
former and cable division of the com- 
pany in the district assigned him. Mr. 
Duncan was an attendant of Knox Col- 
lege at Galesburg, Ill., and the student 
course at the Western Electric Company, 
Hawthorne, Ill. Shortly after his grad- 
uation, he became connected with the 
J. Long Electric Company, Chicago, and 
in 1916 was appointed assistant chief 
engineer of the power and light plants 
of the International Harvester Corpora- 
tion. Mr. Duncan was at one time vice- 
president of the Electrical Sales En- 
gineers of Chicago, and is a member of 
the Electrical Club and Jovian League. 
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Lynn S. WHITAKER, purchasing agent, 
plant department, of the Southwestera 
Bell Telephone System, St. Louis, Mo, 
has enlisted in the Signal Corps. Mr. 
Whitaker bears the rank of first lieute- 
nant and will be connected with the 
signal department as a supply officer. 


AMERICAN INSTITUTE OF ELECTRIC EN- 
GINEERS has added the following names 
of members to its roll of honor since the 
publication of the February issue of its 
Proceedings: Philip L. Alger, Lucien 
Carr, Richard C. Cheeny, Walter F. 


_ Collins. L. J. Corbett, J. M. Brodie, W. 


R. Davis, George S. Diehl, George De 
LaRochette, Theodore H. Dillon, R. E. 
Franklin, Tatsuo Furuichi, William H. 
Haines, S. H. Hancox, George L. 
Hedges, Arthur J. Holman, Nelson Jones, 
Austin L. Kimball, C. P. Knost, W. R. 
LaMotte, Albert Lorch, R. L. Lunsford. 
Hugo H. Lupinski, S. M. McFedries, S. 
E. Moore, Norman 1. Moultrop, Horace 
B. Nye, W. B. Owen, Jr., Herbert E. 
Pawson, Emile G. Sacquet, A. B. 
Stewart, W. J. Strieby, Leon H. Webber, 
S. Edgar Whitaker, Edwin P. Williams 
and B. V. H. Yardley. This supple- 
mentary list brings the total of members 
now serying with the army and navy 
up to 721 names. 


Obituary. 

Howarp E. Auwrens, Reading, Pa, 
president of the Allentown & Reading 
Traction Company, died recently at the 
age of 64 years. 


W. B. SELL, formerly of the Milwau- 
kee and Cincinnati offices of the Allis- 
Chalmers Manufacturing Company, but 
lately assistant district manager of the 
Pittsburgh office, died of pneumonia 
March 4 after an illness of only two 
days. 


Frank MacKawn, chief engineer of 
the Marysville Light & Water Company, 
Marysville, Ohio, died in that city on 
January 26. Mr. MacKan was for five 
years chief engineer of the electric 
light plant of the city, and was honored 
and respected by all who knew him. 


Harry SMITH Morrow, of New York, 
a well known hydraulic engineer, died 
on March 4, aged 44 years. Mr. Mor- 
row was in charge of the building of 
the Whitney (N. C.) dam and water 
works, a section of the New York State 
Barge Canal, and the installation of a 
pipe line bringing New York City’s 
water supply 900 feet under the Hudson 
river from Storm Mountain. 


CHarces H. WILLIAMS, who was 
known to the majority of the Doherty 
public utility operators, died in Denver 
on March 10 of pneumonia at the age 
of 44 years. Mr. Williams was a grad- 
uate of the University of Wisconsin. 
class of 1896, and was a classmate of 
Holton H. Scott, general manager of 
operations of the Doherty organization, 
and was one of the first college en- 
gineers to work for Henry L. Doherty. 
This was at the Madison (Wis.) Gas & 
Electric Company in 1897. Subsequently 
he became general superintendent of 
that company, and in 1905 was made 
manager of the Wisconsin Light & Pow- 
er Company at La Crosse, Wis. He 
later went West with the Northern Colo- 
rado Power Company at a time when 
William J. Barker, now vice-president 
and general manager of the Denver Gas 
& Electric Light Company, was presi- 
dent. For the last six vears Mr. Wil- 
liams had been engaged in building and 
operating gas and electric plants in many 
of the smaller cities of the West. 
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Recent Patents 


Selected and Summarized by Albert Scheible, Patent 
Attorney, 79 West Monroe Street, Chicago, Illinois 


Welding High-Speed Steel (1,253,- 
189).—To weld a flat piece of high- 
speed steel to the flat surface of an- 
other piece of metal, Edmund J. von 
Henke, of Lynn, Mass., corrugates the 
surfaces of both. Then he butts them 
against each other with the grooves 
crossing each other and applies the 
welding current for heating the con- 
tacting portions. The patent stands 
assigned to the Thomson Electric 
Welding Company, of Lynn, Mass. 

Storage-Battery Separator (1,256,- 
864).—For separating the plates in 
secondary cells, Julius Becker, of 
Chicago, uses a pasty mixture of 
volcanic ash, calcium sulphate and 
sulphuric acid. 

Conduit Hanger (1,255.674).—In 
fastening conduit to steel beams, 
Albert J. Wayman uses tapering lock- 
ing tongues which rest on the webs 
of the beams and are pivoted on the 
clamping screws. The patent stands 


No. 1,255,674.—Condult Hanger. 


assigned to the Efficiency Electric 
Co., of East Palestine, Ohio. 


Precipitating Particles from Streams 
(1,252,104).—In precipitating matter 
electrically from fluid streams, the de- 
posits pragualy build up on the boun- 
dary of the stream and may decrease 
the distance between the electrode to 
a point where the available voltage 
practically short-circuits the appar- 
atus. To overcome this danger, 
Charles W. Girvin, of Philadelphia, 
establishes a permanently inactive 
zone in the electric field, so that the 
deposit-laden boundary can be shifted 
to this zone and the deposits removed 
from it. 


Measuring Voltage Maximum 
(1,254,620).—To measure the maxi- 
mum value of a voltage wave, Max G. 
Newman, of Lanesboro, Mass., first 
charges a condenser with the voltage 
which is to be measured. Then Fe 
connects a separate source of direct 
current to the condenser and adjusts 
the potential of this direct current un- 
til a galvanometer in series with this 
source shows no deflection, and meas- 
ures the adjusted potential of the di- 


A series of brief comments on 
some of the recently issued elec- 
trical patents which appear to be 
of particulary interest to our read- 
ers, the number after each head- 
United 


ing being that of the 
States patent to which the sum- 
mary relates. Any correspondence 
regarding such patent matters 
should be sent direct to Mr. 
Scheible at the above address. 


rect current applied for this purpose. 
The patent stands assigned to the 
General Electric Company. 


Shade-Holder (1,256,411).—To make 
a cheap shade-holder, Arthur A. Wie- 
denhoeft makes a single metal stamp- 
ing with an outer flange carrying the 
usual screws to underhang the rim 
of the shade. The inner part of the 
stamping has an unbroken ring bear- 
ing against the lower side of the bead 
on the lamp socket, and spring fingers 
pag against the upper side of this 

ead. 


For a clephene Secrecy (1,256,123). 
—George I. Galitzka, of New York 
City, aims to prevent the operator of 
a local switchboard from listening in 
on the local circuits. For this pur- 
pose he provides a visible warning 
signal at each telephone, which is op- 
erated when the operator moves her 
listening-in key. 

Electric Light Fixture (1,254,210).— 
For gas-filled lamps, John H. Dale 
provides a chimney-type holder with 
a series of metal spinnings between 
the chimney proper and the globe in- 
closing the lamp, thus affording pas- 
sages for cooling the chimney as well 
as for ventilating the interior of the 
globe. The patent was assigned to 
the Dale Lighting Fixture Co., of New 
York City. ó 


Commutator (1,255,681).—Bakelite, 
condensite, or other materials formed 
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No. 1,255,681.—Commutator. 


by chemically condensing phenols 
together with an aldehyde, dre used 
by Charles C. Lenk, of Wilkinsburg, 
Pa., in molding a commutator, the 
idea being to set the segments into a 
mold and then force the hot bakelite 
into place. The patent was applied 
for in 1912 and stands assigned to the 
Diehl Mfg. Co., of Elizabeth, N. J. 


Alloy for Resistances (1,257,272).— 
Guy M. Laird, of Chicago, has 


patented an electric resistance ele- 
ment, presumably intended for elec- 
tric heaters and consisting of an alloy 
of nickel, cobalt and silicon, with at 
least 75 percent of nickel. 


Damping Telephone Transmitters 
(1,255,861).—In this transmitter, de- 
signed by Irving D. Crandall, of New 
York, the center of the diaphragm has 
the usual connection to a variable re. 
sistance, while the vibrations in the 
rim portion of the diaphragm are 
damped by a finely divided metal. 
Aluminum or magnesium are men- 
tioned for this purpose, and the pat- 
ent stands assigned to the General 
Electric Company. 

Indirect Lighting Unit (1,257,222). 
—To overcome the shadow cast on 
the ceiling by a flat reflector sus- 
pended over the lamp and at some 
distance from the ceiling, Edwin F. 
Guth perforates: the reflector and 


No. 1,257,222.—Indirect Lighting Unit. 


covers the perforations with opal 
glass. This opal glass reflects a part 
of the light rays, so that the efficiency 
of the reflector is not materially de- 
creased, while the glass also permits 
part of the rays to overcome the 
shadow on the ceiling. The patent 
was assigned to the Luminous Unit 
Co., of St. Louis, Mo. 


Voltage Regulation for Rectifiers 
(1,257,426).— William Tschudy, of 
Wilkinsburg, Pa., and Sidney W. 
Farnsworth, of Pittsburgh, Pa., regu- 
late the voltage drop in a vapor recti- 
fier in accordance with the amperage 
of the rectified circuit. The solenoid 
used for this purpose controls a valve 
which regulates the cooling of the 
cathode. The patent was assigned to 
a Westinghouse Electric & Mfg. 

O. 

Storage-Battery Box (1,257,931).— 
By adding a funnel-shaped extension 
to the bottom of a storage-battery 
container, Walter C. Rowell, of Santa 
Ana, Cal., provides a pocket in which 
the sediment may collect and from 
which it may be drained. 
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Weekly Record of Construction A ctivities—Conventions 


EASTERN STATES. 


CAMBRIDGE, MASS.—Cambridge Elec- 
tric Light Company, 46 Blackstone street, 
has taken bids for the constructlon of 
a one-story addition to its power plant, 
about 30x50 feet. 


EAST HAMPTON. MASS.—Glendale 
Elastic Fabrics Company has commenced 
the construction of a power plant and 
switchroom at its plant in connection 
with other improvements. The structure 
will be one-story, 
size, and is estimated to cost $10,000. The 
Casper Ranger Construction Company, 
29 Bond street, Holyoke, is the contrac- 
tor. 


WORCESTER. MASS.—The W. H. 
Sawyer Lumber Company, 66 Lincoln 
Street, is having plans prepared for the 
construction of a power house in con- 
nection with its new plant on Lincoln 
Street, the entire work being estimated 
to cost $70,000. 


FORESTVILLE, CONN.—Fire on March 
10, completely destroyed the power plant 
of the Feck & Young Manufacturing 
Company. 


BINGHAMTON, N. Y.—Binghamton 
Light, Heat & Power Company has con- 
tracted for an additional 300 horsepower 
with two manufacturing concerns, due 
to the flood water destroying a portion 
of a dam in the Susquehanna river, mak- 
ing the water power plants of the com- 
panies useless. 


BUFFALO, N. Y.—Demarest IZeating 
Corporation, 21 The Terrace, has filed 
notice with the Public Service Commis- 
sion of an increase in its capital from 
$10,000 to $50,000, to provide for expan- 
sion, 


BUFFALO, N. Y.—National Aniline & 
Chemical Company, Abbott Road, has 
taken out a building permit for the con- 
struction of a power house at its plant to 
cost about $8500. 


BUFFALO, N. Y.—F'ire on March 14 
seriously damaged the plant of the 
Sterns Electric Equipment Company, 66- 
10 Broadway, manufacturer of electrical 
supplies, etc., with a loss estimated at 
approximately $40,000. 


BUFFALO, N. Y.—Frontier Water & 
Steam Supply Company, 667 Main street, 
has filed notice with the Public Service 
Commission of an increase in its capital 
from $40,000 to $150,000 to provide for 
ex pansion. 


BUFFALO, N. Y.—Lackawanna Steel 
Company, Hamburg Turnpike, is having 
plans prepared for the construction of 
a one-story central turbo-generator pow- 
er plant at its works. The structure 
will be 100x190 feet in size, and is esti- 
mated to cost $200,000. 


BUFFALO, N. Y.—The City Council 
has authorized the issue of bonds to the 
amount of $60,000, to provide for the 
laying of an underground conduit system 
for the police and fire departments, re- 
placing the present overhead wires. 


DUNKIRK, N. Y.—Dunkirk Electrical 
Manufacturing Company, manufacturer 
of electrical supplies, etc., has filed notice 
with the Public Service Commission of 
the dissolution of the company. 


JAMESTOWN, N. Y.—Crescent Toll 
Company, 202 Harrison street, is having 
plans prepared for the construction of 
a power station at its plant. 


LOCKPORT, N. Y.—Lockport Light, 
Heat & Power Company, 111 Main street, 
has filed notice with the Public Service 
Commission of an increase in its capital 
from $150,000 to $350,000 to provide for 
improvements, extensions, etc. 


NEW HAMFTON, N. Y.—The Depart- 
ment of Corrections, Municipal building, 
New York, has commenced the construc- 
tion of a power house at the local re- 
formatory. Nelson & Miller, 189 West 


b 


about 65x75 feet in 


Main street, Middletown, N. Y., are the 
contractors. bBurdette G. Lewis is com- 
missioner. 


NEW YORK, N. Y.—Mexican Tele- 
graph Company has acquired property 
on Broad street, comprising one en- 
tire block from South Wiliam to 
Stone street, about 3100 square feet, 
and is said to be planning for the con- 
struction of a large administration build- 
ing. The property was held at $150,000, 
and it is reported that the entire project 
will represent an expenditure of ap- 
proximately $700,000. James A. Scrym- 
ser is president. 


WEST NEW BRIGHTON, S. I., N. Y. 
—New York Telephone Company, 15 Dey 
street, New York, is considering the erec- 
tion of an addition to its local telephone 
building, to be of brick and stone con- 
struction. 


DOVER, N. J.—The new addition to 
the plant of the New Jersey Power & 
Light Company to provide for the in- 
stallation of a 3500 kilowatt turbine, is 
rapidly nearing completion, and it is ex- 
pected that the new unit will be on 
hand for installation as soon as the 
building is ready. The new boilers are 
being installed and when completed will 
provide in turbines and boilers a capaci- 
ty of $7000 kilowatt. 


JERSEY CITY, N. J.—Until April 3, 
the Boulevard Commission will receive 
bids for new lamps, generators, and 
other appliances to be used in connec- 
tion with the new electric lighting sys- 
tem for the boulevard. 


NETCONG, N. J.—Common Council is 
planning for extensive improvements in 
its electric street-lighting system, in- 
cluding the installation of increased can- 
dlepower lamps throughout Main street 
for a ‘‘white way” system. 


NEWARK, N. J.—Maas & Walstein, 
Inc., Avenue R, have recently taken out 
a building permit for the construction 
of an addition to power plant and altera- 
tions in the boiler room. The estimated 
cost of the work is $12,000. 


JERSEY CITY, N. J.—General Storage 
Battery & Repair Company is planning 
to increase its present capacity and is 
making improvements and additions to 
its plant. 


TRENTON, N. J.—Crescent Insulated 
Wire & Cable Company, Olden and Tay- 
lor streets, manufacturers of electrical 
wires, cables, etc., has acquired property 
at 319-21 North Olden avenue, and is 
said to be planning to use it for exten- 
sions to its present plant. The property 
has a frontage of abgut 275 feet_on Taylor 
street and 110 feet on North Olden ave- 
nue. 


TRENTON, N. J.—The City Commis- 
sioners are considering plans for the early 
construction of a large hydroelectric plant 
on Sanhican Creek, to be used for mu- 
nicipal purposes. 


HARRISBURG, PA.—Harrisburg Rail- 
ways Company has formally inaugurated 
operations in its new power station at 
Reily and Marion streets, making it pos- 
sible to supply power for the operation 
of its Second, Third, Fourth, Six street 
and Rockville traction lines from the 
York Haven plant, the current being car- 
ried over the lines from the transformers 
at the new station. 


NANTICOKE, PA.—The board of man- 
agers of the State Hospital has awarded 
a contract for the construction of a one- 
story power house, about 50x65 feet, at 
the institution, to be erected in connec- 
tion with other additions. John Curtis 
& Company, 1 Hickory street, Wilkes- 
Barre, is the contractor. 


PACKERTOWN, PA.—Carbon Transit 
Company is considering the extension of 
its lines from Packertown to Jamestown, 
a distance of about one mile. 


FHILADELPHIA, PA.—Notice has been 


filed with the Public Service Commission 
by the Philadelphia Electric Company of 
a bond issue of $4,000,000 and the issu- 
ance of notes for $7,500,000, to provide 
for improvements, extensions, etc. 


STEELTON, PA.—Bethlehem Steel 
Company is making rapid progress in the 
construction of a boiler plant at its 
works, located near Swatara street. Im- 
mediately upon completion of the struc- 
ture, the company will commence the in- 
Stallation of four boilers having a capaci- 
ty of 250 horsepower each, 


SUNBURY, PA.—Northumberland 
County Gas & Electric Company, which 
Operates in Sunbury, Milton, Danville, 
and Bloomsburg, has been granted per- 
mission by the Public Service Commis- 
sion to increase its rates for gas for all 
consumers 10 per cent, and rates for 
industrial users of electricity slightly 
less than 10 per cent. 


TANEYTOWN, PA.—Plans are under 
way for the building of an electric line 
from Havre De Grace to Taneytown. The 
officers of the new company are C. S. 
Stirling, president; J. Frank Foster, vice- 
president; James P. Reese, secretary, and 
George O’Brien, treasurer. 


WASHINGTON, D. C.—A bill has been 
introduced by Senator Sheppard of Texas, 
authorizing the Government to take over 
and operate all telegraph or telephone 
pcr RIA TOD; cables, and wireless sta- 
ions. 


FINCASTLE, VA.—Roanoke & Bote- 
tourt Telephone Company has filed notice 
of an increase in its capitalization from 
ae to $15,000, to provide for expan- 
S on. 


NEWPORT NEWS, VA.—Chesapeake 
& Potomac Telephone Company is plan- 
ning for the construction of a telephone 
exchange plant. P. G. Burton, 108 East 
Lexington street, Baltimore, Md., is engi- 
neer. M. H. Buehler is general manager. 


PETERSBURG, VA.—Virginia Railway 
& Power Company, Richmond, is planning 
for the immediate construction of a high 


- power transmission system from Peters- 


burg to Norfolk, to provide for the dis- 
tribution of electricity for lighting and 
power purposes in Petersburg and Nor- 
folk and immediate small towns. It is 
said that the project, which will cost 
approximately $750,000, will be completed 
during the coming fall. : 


GREENVILLE, S. C.—Gower-Mason 
Electric Company, 103 West Washington 
street, recently incorporated with a capi- 
tal of $35,000 to engage in an electrical 
contracting capacity, has completed its 
organization plans. The company suc- 
ceeds the Gower-McBee Electric Com- 


pany. 


ALBANY, GA.—Albany Fower & Man- 
ufacturing Company, which operates a 
s0-mile transmission system connecting 
Albany, Leesburg, and Putney, is con- 
sidering the immediate installation of a 
600 horsepower watertube boiler in Its 
plant. E. L. Killebrew is superintendent. 


NORTH CENTRAL STATES. 


ATTICA, IND.—Municipal Electric 
Light & Water Plant was recently burned 
with an estimated loss of $60,000 with 
$9,000 insurance. The electrical equip- 
ment was totally destroyed and the city 
is without lights. Steps have been taken 
to finance a new plant which will be 
erected as soon as possible and $100,000 
has been pledged for the project. 


CHARLESTON, ILL.—Charleston Elec- 
tric Company has asked permission of 
the Illinois Public Utilities Commission 
to increase its rates for electric service. 


ELKHART, IND.—The Home Tele- 
phone Company has asked permission of 
the Indiana Public Service Commission 
to issue 3000 shares of cumulative pre- 
ferred capital stock of the par value of 
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$100 a share, bearing interest at 6 per 


cent. 

GARY, IND.—Gary Street Railway 
Company has certified to the Indiana sec- 
retary of state for an increase in its cap- 
ital stock from $10,000 to $730,500. 


LA SALLE, ILL—Citizens Lighting 
Company has applied to the Illinois Pub- 
lic Utilities Commission for permission to 
increase its rates for gas service in La 
Salle, Peru and surrounding territory. 


CHARLEVOIX, MICH.—The proposi- 
tion to issue bonds for $85,000 to pur- 
chase the Hydraulic Power & Light Com- 
pany dam and electric power plant at 
Bellaire will be submitted for vote at the 
election to be held in April. 


ANTIGO, WIS.—Antigo Electric Com- 
pany has received a contract for street 


lighting. Address John Manser, presi- 
dent. 
REEDSBURG, WIS. — Ilmprovements 


are contemplated to the municipal elec- 
tric light plant, Including the installation 
of an electric generating unit of 250 or 
300 kilowatts, directly connected to either 
the uniflow engine or steam turbine. Ad- 
dress Otto F. Luepke, superintendent. 


STEVENS POINT, WIS.—Lightless 
nights have been discontinued here as no 
coal is used in the production of the elec- 
tric current. The city receives its cur- 
rent over transmission lines from Mo- 
sines, Wis., and other points where the 
plants are operated by waterpower. 


SUFERIOR, WIS.—Edward Kaner has 
purchased a site and will erect buildings 
to be equipped with electric cranes. 


GLYNDON, MINN, — Glyndon Light 
Company is arranging for the installation 
of additional street lamps. 


SIOUX CITY, 1lOWA.—Improvements 
costing approximately $500,000 have prac- 
tically been completed by the Sioux City 
Service Company. Among these are in- 
cluded the installation of a substation, a 
turbine and two boilers installed at the 
main power station, forming a complete 
generating unit, new switchboards, un- 
derground work and a transmission line 
to Riverside. 


LORIMER, IOWA.—A franchise has 
been granted the Lorimer Light & Power 
Company for an electric transmission line 
in Union County. Address J. F. Smith. 


WATERLOO, IOWA.—A franchise has 
been granted the Citizens’ Gas & Elec- 
tric Company for an electric transmission 
line in Black Hawk County. Address the 
local manager. 


PLEASANT HILL, MO.—Green Light 


& Power Company owned by 1. E. Green 
& Sons has bought the Garden Cify light 
plant operated there by Kauffman & Son. 
A line will be run to Garden City soon. 


CANEY, KANS.—Unless the Kansas 
Light & Power Company, which owns the 
electric light and power plant of this 
city repairs its plant within 90 days and 


gives the city a greatly improved service, | 


the city will take over and operate the 
plant. The electric Hght plant burned 
down about a year ago, and since that 
time has been taken over by a Duluth 
concern under the name of the Kansas 
Light & Power Company. The company 
started to rebuild the plant and gave the 
city service but the plant has never been 
rebuilt to any considerable extent and 
the services have not been adequate. 


DODGE CITY, KANS.—The electric 
light franchise issue will not be submit- 
ted at city election. Mayor Hale said 
that no franchise ordinance was to be 
submitted unless a legal petition requir- 
ing the commissioners to submit one 
should be filed. 


EL DORADO, KANS.—The city com- 
missioners recently voted to extend the 
system of ornamental street lighting. 


GARDNER, KANS.—At the meeting of 
the city council recently, Mr. Bushong 
of Ottawa appeared and made a state- 
ment concerning the cost of installing an 
electric light plant for Gardner. With a 
transmission line plant he estimated the 
cost at about $17,000 and with a power 
plant, the cost would be in the neighbor- 
hood of $21,000. After hearing his state- 
ment, the mayor appointed councilmen 
Williams, Cramer and Ayres to visit some 
nearby towns where Mr, Bushong has in- 
stalled plants with a view to obtaining 
as much information as possible concern- 
ing their cost, operating and service. 
The committee will report at the next 
meeting. 
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DATES AHEAD. 


Wisconsin Electric Association. 
Annual meeting, Ftister Hotel, Mil- 
waukee, March 27-28, 1918. Secre- 


tary, George Allison, 1419 First Na- 
tional Bank building, Milwaukee, Wis. 


Tri-State Water & Light Associa- 
tion. Annual meeting. Charlotte, N. 
C., April, 1918. Secretary-Treasurer, 
W. F. Steiglitz, Columbia, S. C. 


Southwestern Electrical & Gas As- 
sociation. Annual convention, Gal- 
vez Hotel, Galveston, Tex., April 15- 
lb. Secretary, H. S. Cooper, 405 
Slaughter building, Dallas, Texas. 


American Association of Engineers. 
Annual meeting, May 14, 1918. Sec- 
retary-Treasurer, A. H. Krom, 29 
South La Salle street, Chicago. 


„Arkansas Association of Public 
Utility Operation. Annual conven- 
tion, Arlington Hote Hot Springs, 


l 
Ark. May 21-22-23. Secretary-Treas- 
urer, R. B. Fowles, Pine Bluff, Ark. 


Electrical Supply Jobbers' associa- 
tion. Annual meeting, Homestead 
Hotel, Hot Springs, Va. May 28-30. 
Secretary, Franklin  Overbagh, 411 
South Clinton street, Chicago. 


Electrical 
of Georgia. 


Contractors’ Association 
Annual meeting, Tybee 
Island, Ga., June, 1918. Secretary, 
Dan Carey, 614 Chamber of Com- 


merce building, Atlanta, Ga. 


National Electrical Credit Associa- 
tion. Annual meeting, June 1, 1918. 
secretary, Frederic P. Vose, 1350 
Marquette building, Chicago, Il. 


Texas State Association of Electri- 
cal Contractors. Annual meeting, Gal- 
veston, Tex., June 15, 1918. Secretary, 
H. S. Ashley, Fort Worth, Tex. 


Southeastern Section, National 
electric Light Association. Annual 
meeting, June 19-20, 1918. Atlanta, 
Ga. Secretary-Treasurer, T. W. Pe- 


ters, Cofumbus, Ga. 


American Institute of Chemical En- 
Zineers. Summer meeting, Berlin, N. 
H., June 19-22. Headquarters, Mt. 
Madison House, Gorham, N. H. Sec- 
retary, John C. Olsen, Brooklyn, N. Y. 


Northwest Electric Light & Power 
Association; affiliated with N. E. L. 
A. Annual meeting, September 11, 
1918. Secretary, George L. Myers, 
& Light Company, 


Pacific Power 
Fortland, Ore. 


LARNED, KANS.—Mayor 
asked the council recentiy to consider 
what would be a fair and reasonable 
price at which the city could afford to 
furnish current for use by some of the 
neighboring towns, as a proposition was 
likely to be made to the city in the near 
future by these towns. It is understood 
that Garfield, and possibly Lewis and 
Belpre may be interested in the rate 
Larned could make for current. 


LEON, KANS.—W. B. Rollins & Com- 
pany, engineers of Kansas City, have 
prepared plans for the proposed electric 
light plant to be erected at a cost of 
nea Address Charles S. Palmer, city 
clerk. 


RANDOLPH, KANS.—An ordinance has 
been passed providing for a contract with 
the Riverside Light, Fower & Gas Com- 
pany, Abilene, Kans., for furnishing elec- 
tric current and lights for the streets in 
Randolph. H. E. Pfuetz, city clerk. 


WESTMORELAND, KANS. — West- 
moreland has an opportunity to secure 
electric lights without voting bonds. C. 
h. Holden of Abilene is representative 
of the Riverside Light, Power & Gas 
Company and of the Rocky Ford plant, 
was in the city recently talking about 
the proposition with the business men, 
and met with much encouragement. All 
the company asks is that enough coupon 
books be sold to guarantee the expense 
of building the line here. 


LINCOLN, NEB.—The state board is 
considering the advisability of connecting 
the state house with a local light plant 
for the reason that the penitentiary plant, 
owned by the state, sometimes breaks 
down, and for short periods the state 
house is in darkness. The Lincoln Trac- 
tion Company has offered to build a con- 
necting line from Twelfth and K streets 
to the state’s line if the state will pay 
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$250 to cover the expense of construction 
and pay regular rates for current in 
emergencies. 


LINCOLN, NEB.—The state board of 
irrigation at a meeting March 2 can- 
celled the application of J. F. Johnson 
of Milford for power site on Blue river 
south of Crete and allowed application 
of H. B. Babson of Chicago for same 
site. Mr. Babson is interested with Bur- 
dete Boyes of Seward in several power 
sites on the Blue river. He filed a bond 
for $1000 to begin work of construction 
within six months before the board grant- 
ed his application. 


UPLAND, NEB.—A new $6500 munici- 
pal electric light plant will be installed 
here, 


MILLER, S. DAK.—An election will be 
held to vote on a bond issue of $30,000 
for a light and power plant and $15,000 
for city water works system. 


SOUTH CENTRAL STATES. 


COLUMBIA, TIENN.—John B. Ashton, 
Columbia, and associates, are arranging 
plans for the organization of a company 
to engage in the construction of a large 
hydroelectric plant on the Duck River. 
M. R. Stern, of Nashville, is also inter- 
ested in the proposed concern. 


SEWANEE, TENN.—Sewanee_ Tele- 
phcne Company is considering plans for 
the reconstruction of its telephone ex- 
change plant recently destroyed by fire. 


COLUMBIA, ALA.—Tucker & Laxton, 
Inc., Charlotte, N. C., has commenced 
work on the enlargement of the Omussee 
plant of the Columbia Power Company 
at a cost of about $500,000. The company 
will also establish a plant at Kelso to 
cost approximately $500,000. 


ROGERS, ARK.—A resolution has been 
adopted by the city council favoring the 
purchase of the electric light and power 
plant by the city. 


ARNETT, OKLA.—E. M. Beum has 
bought the half interest of H. C. Brown- 
less in the Arnett Light & Power Com- 
pany. 

BLACKWELL, OKLA.—Election to 
vote bonds to improve the waterworks 
and electric light plant carried, 


CHICKASHA, OKLA.—Oklahoga_ cor- 
poration commission has grantea a six- 
cent fare to the Chickasha Street Rail- 
way Company. 


LAVERNE, OKLA.—The city, which 
recently Issued bonds for $13,000, ‘has 
taken over and will operate the plant of 
the Laverne Light, Power & Ice Com- 
pany. 


MADILL, OKLA.—The erection of a 
new plant is contemplated by the Con- 
sumers Light & Power Company, 


SHATTUCK, OKLA.—The city is con- 
sidering plans for extensive improve- 
ments and additions to the electric light 


and water plants. J. C. Fowler, secre- 
tary. 
RYAN, OKLA.—Jasper L. Roberts, 


superintendent of the Water & Light De- 
partment and Councilman J. R. Dean are 
in the market for some machinery for the 
water and light department, It is planned 
to install a crude oil burner engine. 


SHATTUCK, OKLA.—An election will 
be held soon to vote $75,000 bonds for 
waterworks and electrical improvements. 
Burns & McDonnell, 402 Interstate build- 
ing, Kansas City, Mo., engineers. 


DEL RIO, TEX.—A. W. Houston, gen- 
eral superintendent of the Texas Gas & 
Electric Company, states that the sys- 
tem of ornamental street lights will be 
extended here. 


DENISON, TEX.—It is probable that a 
bond issue for the purpose of erecting a 
municipal light and power plant will be 
submitted for vote in the near future. It 
is the opinion held by many that up- 
wards of $100,000 should be voted to erect 
such a plant. 


WESTERN STATES. 


MANVILLE, WYO.—A_ $30,000 light 
plant will be built here soon. 
STERLING, COLO.—Ornamental elec- 


tric light poles will probably be installed 
soon. 

COLUMBUS, N. M.—A new power 
plant to generate electric current for this 
town and Camp Furlong will be installed 
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at a cost of $30,000 according to J. L. 
Greenwood, principal owner of the Colum- 
bus Electric Light & Lower Company. 


SANTA FE, N. M.—At a recent meet- 
ing of the city council, February 27, a 
resolution introduced by Alderman 
George W. Armijo was passed authoriz- 
ing the selection of a committee to ascer- 
tain the value of the property of Santa 
Fe Water & Light Company, in view of 
the expiration of the franchise granted 
the city in that company, and to con- 
sider whether the city should take over 
the water and light plant. 


CHEHALIS, WASH.—On April 20 the 
question of granting a power and light 
franchise to O. E. Anderson of Portland 
will be submitted to the voters. 


CHEHALIS, WASH.—Central Light & 
Power Manutacturing Company files peti- 
tion with the commissioners of Lewis 
County for a franchise to construct and 
operate electric light and power line be- 
tween the towns of Walville and Meskill, 
a distance of 12 miles. 


SEATTLE, WASH.—The Puget Sound 
Traction, Light & Power Company has 
applied to the city council for a franchise 
to operate a street railway line along 
Avalon Way and 36th avenue Southwest 
to the intersection of the latter street and 
West Snoqualmie street. The company 
submitted along with the request a pro- 
posed franchise ordinance providing for 
completion of the line within 12 months 
from the time the franchise is granted. 


SEATTLE, WASH.—The Rothert Pro- 
cess Steel Company, with offices at 622 
Harriman street, will add 100 feet to its 
smelter and install a 10-ton electric 
furnace, 


SEATTLE, WASH.—Puget Sound Trac- 
tion, Light & Power Company has been 
granted a permit to erect coal punkers 
to cost $17,000 at 1316 Western avenue. 
Stone & Webster are the builders. 


SPOKANE, WASH.—A contract for in- 
stalling new ornamental curb lighting 
system on Post street was awarded to 
the Washington Water Power Company 
at $40,045. 


PORTLAND, ORE.—Northwestern 
Electrice Company, Pittock building. has 
been granted a permit to erect a $15,000 
building at the foot of Lincoln street. 
Charles C. Moore & Company are the 
engineers. 


INCORPORATIONS 


MEMPHIS, TENN.—The Cumberland 
Electric Manufacturing Company. Nom- 
inal capital, $6000. To manufacture elec- 
trical supplies. Incorporators: H. A. 
Beckham, M. W. Nelson, and E. L. Nel- 


SAN BENITO, TEX.—The Common- 
wealth Water & Electric Company. Cap- 


ital, $30,000. To operate a local plant. 
Incorporators: W. D. Carpenter, John 
T. Lomas, and S. Spears. 

son. 


NASHVILLE, TENN.—The Rock City 
Electric Company. Capital, $50.000. To 
operate a plant for the generation and 


distribution of electricity. Incorporators: 
J. C. and C. Campbell, and H. S. 
Sumner. 


ELK PARK, N. C.—The Elk Park Elec- 
tric Light & Power Company. Capital, 
$25,000. Incorporators: A. P. Brinkley, 
A. P. Brinkley, Jr., and H. H. Brinkley. 

WILMINGTON, N. C.—The Electrical 
Maintenance Company. Capital, $10,000. 
To engage as electrical engineers. In- 
corporators: M. C. MCTOLSTS) C. R. Suggs, 
and J. C. Hobbs, Jr. 


PITTSRURGH, PA.—The 
Bulb Corporation. Capital, 
manufacture electric bulbs, 
andre Saas, New York, 
incorporator. 


ALINE, OKLA.—AI-Co Of], Gas & Elec- 
tric Com any has incorporated with a 
capital of $100,000. L. J. Dixon, L. H. 
Stephens and I. A. O'Shaughnessy are 
the incorporators. 


NASHVILLE, TENN.—Rock City Elec- 
tric Company has been {incorporated with 
a capital of $50,000. J. C. Campbell, W. 
C. Campbell and H. S. Sumner are the 
incorporators. 


Rochester 
$162,000. To 
ete. Alex- 
is the principal 
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GRAFTON, ILL. — Grafton Electric 
Light & Power Company has been in- 
corporated with a capital of $10,000. Wm. 
J. Brower, Robert L. Meyensburg, Aug. 
Miller, and others are the incorporators. 


BIRMINGHAM, ALA.—Alabama Inter- 
urban Railway Company has been in- 
corporated with a capital of $5,000,000 to 
build proposed line from Birmingham to 
Warrior River, 17 miles of construction. 
Incorporators are Thomas L. Cannon, H. 

Gassman and others. 


NEW YORK, N. Y.—Santo Domingo 
Electric Light & Power Company. Capi- 
tal, $300,000. To operate a plant for the 
generation, distr.bution, etc., of elec- 
tricity. Incorporators: A. A. Oldrini, J. 
A. Losada, and A. M. Dieman, 50 Broad 
street. 


NEW YORK, N. Y.—Display Stage 
Lighting Company. Capital, $10,000. ‘Lo 
manufacture electrical supplies, fixtures, 
etc. Incorporators: W. E. Price, M. E. 
Kelly, and J. H. Ogham, 270 West Forty- 
fourth street. 


OGDENSBURG, N. Y.—D. & F'. Elec- 
trical Engineering Company. Capital, 
$10,000. To engage in a general electrical 
engineering capacity. Incorporators: ». 
J. Delaney, F. J. Francis, and A. T. 
Whalen, Ogdensburg. 


DOVER, DEL.—Stanley Engineering 
Company. Capital, $4,000,000. To en- 
gage as electrical and mechanical engi- 
neers. Incorpurators: M. M. Clancy, C. 
L. Rimlinger, and F. A. Armstrong, 
WIimington. 


HENDERSON, ILL.—Municipal 
tric Light & Power 
incorporated with a capital of $1000. 
Jesse H. Baker, Edna N. Baker and 
Arella S. Button are the incorporators. 


ELK FARK, N. C.—EIk Park Electric 
Light & Power Company has incorpo- 
rated with a capital stuck of $25,000. In- 
corporators: A. P. Brinkley and A. P. 
Brinkley, Jr. 


ORANGEBURG, S. C. — Woodward- 
Wiggins Electric Company has been in- 
corporated with a capital of $9000 by 
lL. J. Woodward and J. C. Wiggins. 


WACO, TEX.—Central Texas Battery 
Company has incorporated with a capital 
stock of $5000. Ineorporators: W. H 
Earle, G. B. Rogers and W. D. Meleer. 


DUBOIS, IDA.—The Dubois Light & 
Power Company has filed articles of in- 
corporation and selected power site; 
capital stock $25,000. 


PADUCAH, TEX.—Paducah Electric 
Company has been incorporated with 
headquarters at Dallas and will build an 
electric light and power plant here at a 
cost of about $10,000. J. H. Barnes is a 
stockholder. 


PHILADELPHIA, PA,.—Power Devel- 
oper Unit Corporation. Nominal capital, 
$5000, To manufacture electrical spe- 
cialties. ineorporators: William J. Gra- 
ham and Donald C. Scott, Philadelphia. 


HENDERSON, ILL.—The Municipal 
Light and Lower Company has been in- 
corporated with capital of $1000. Jesse 
H. Baker, E. M. Baker and S. S. Button 
are the incorporators. 


CANTON, OhIO.—Eclipse Electric 
Company was recently incorporated with 
a capital of $10,000. Charles A. Miller 
and N. W. Wirth are the incorporators. 


NEW YORK, N. Y.—Victoria Sales 
Corporation. Capital, £50,000. To manu- 
facture electric lamps for automobile 
service, ete. Incorporators: P. A. Larter, 
A. Ornstein. and F. A. Schilling, 647 
Academy street. 


BROOKLYN, N. Y.—Supreme Electrical 
Contracting Company. Nominal capital, 
$5000. To engage as electrical contrac- 
tors. Ineorporators: H. Rothenberg. E. 
E. Cohen, and IH, Bertinger, 135 Broad- 
way. 


Elec- 
Company has been 


PROPOSALS 


ELEVATOR. —Bids will be received by 
the Commission of Public Docks, Fort- 
land, Ore., up to April 9, 11 a. m., for 
the ‘construction of an elevator, includ- 
ing transformer house, etc., to cost be- 
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tween $£00,000 and $900,000. The bid is 
to be accompanied by certified check for 
5 per cent of proposal on bank where 
capital is at least $100,000. 


CONDUIT, INSULATORS, CABLE, 
ETC.— Bids will be received by the pur- 
chasing agent of the Alaskan Engineer- 
ing Commission, Room 42? Bell street, 
Seattle, Wash., up to March 25, for fur- 
nishing the commission with electrical 
supplies, including 6600 feet of conduit, 
10,000 insulators, 25,000 5/16 Inch cable 
and about 100,000 feet of wire. 


PUMPS AND EQUIPMENT.—Sealed 
proposals will be received at the Bureau 
of Yards and Dochs, Navy Department, 
Washington, D. C., until March 25, for 
furnishing and supervising the installa- 
tion of two 700-gallon-per-minute elec- 
trically-driven centrifugal booster pumps 
and equipment at the navy yard at 
Portsmouth, N. H. 


CABLE, CORD AND WIRE.—Bids will 
be received by the Bureau of Supplies 
and Accounts, Navy Department, Wash- 
ington, DP. C., for the following supplies: 
134,000 feet interior-communication, 
plain, leaded and armored cable, 100,000 
feet twin, lamp cord, 50,700 feet lead- 
covered wire, 202,500 feet rubber-covered, 
duplex wire, 870,000 feet double- conduc- 
tor, duplex, plain wire, leaded and ar- 


mored, 140,000 feet double-conductor, du- 
plex, armored wire, 260,000 feet single- 


conductor, plain wire, 158,000 feet single- 
conductor, leaded and armored, soft steel 
Wire and 37,000 pounds weatherproof wire 
on reels, all of which material to be de- 
livered at the navy yard at Brooklyn, N. 
Y. Bids for a miscellimeous quantity of 
plain, magnet, enameled wire for deliv- 
ery at the Philadelphia (Pa.) navy yard 
will also be received by the Bureau. 


NEW PUBLICATIONS 


PERFORMANCE OF METALLIC 
FILAMENT LAMPS ON ALTERNAT- 
ING CURRENT CIRCUITS is the title 
of Bulletin No. 17 recently published by 
the Engineering Experiment Station of 
the Pennsylvania State College, and 
deals with the effects of form of Voltage 
wave on candlepower, efficiency and life 
on tungsten filament lamps. The test 
described in this bulletin is part of an 
extended investigation being conducted 
by the Pennsylvania State College Engi- 
neering Experiment Station and the 
measurements made in this connection 
are the work of D. L. Markle. H. D. 
Gruber and EF. EK. Field, instructors tn 
this institution. In making these tests, 
one hundred 20 watt, 115 volt, tungsten 
filament lamps were used and 25 watt 
lamps were used to the exclusion of 
lamps of higher candlepowers in an ef- 
fort to exaggerate any differences in per- 
formance which might develop during 
the test. Two test racks were constructed 
so that the lamps could be burned tip 


down with a horizontal distance of six 
inches between centers of adjacent 
lamps. The wiring of the racks was such 


that with all lamps burning, the maxi- 
mum difference in potential between 
lamps subjected to the highest and low- 
est voltages was 0.032 per cent of the 
rated voltage of the lamps. To secure 
the alternating current waves on which 
the lamps were burned, a special ar- 
monic generator was used. The test 
showed that the form of the voltage 
wave produced the following effects: 
First, the average candlepower of the 
lamps which survived the test was slight- 
ly higher in the case of the lamps burned 
on the sine wave than the average can- 
‘dlepower of those burned on the peaked 
wave, and the difference in the average 
candlepower at the end of 1,000 hours 
burning differed by only 2.13 per cent 
of the average initial candlepower of all 
the lamps. Second, the average efficien- 
ey of the lamps which survived the test 
was slightly higher for the lamps burned 
on the sine wave than for the lamps 
burned on the peaked wave. Third, the 
one marked difference in the perform- 
ance of the lamps was found in the aver- 
age life of the lamps burned on the two 
wave forms. Excessive breakage was 
observed among the lamps burned on the 
peaked wave, which numbered nearly five 
times that on the sine wave. Complete 
information in regard to the conduct 
of the test is given and a number of 
tables. charts, etc., are contained in the 
bulletin. 
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Annual Report of Western Electric 
Company. 
Western Electric Company, New 


York, NXN. Y., has issued its annual re- 
port in Which the business of the past 
year shows a substantial increase over 
1916. This is true of both the sale of 
its own manufactures and in the sale 
of merchandise not made by it. In the 
manufacture of its products, the de- 
mands from regular customers were 
very heavy at the beginning of the 
year, but as the demands for equipment 
to meet emergency requirements di- 
rectly or indirectly caused by the war 
have increased, the ordinary require- 
ments have decreased so that to a large 
extent a more expensive and less prof- 
itable business has been carried on by 
the company during the latter part of 


the vear. The profits of the company 
for 1917 included no return from for- 
eign investments. 


On the entry of this nation into the 


war the Western Electric Company 
practically placed its engineering de- 
partment at the service of the gov- 
ernment and has rendered important 
service through this action. This has 
involved large expense and indirect 
loss through the interruption of its 
regular engineering program. On sucn 


orders as have been undertaken for the 
military departments, the company has 
agreed to a basis of cost plus a very 
moderate profit. On account of the 
large merchandise investment and the 
prevailing high costs $2.000,000 have 
been set aside to the Reserve for Con- 
tingencies and due to the greatly in- 
creased number of emplovees since the 
establishment of the Employees’ Benes 
fit Fund the sum of $500,000 has been 
added to that fund. The shop force of 
the Western Electric Company has in- 
creased during the year from 18,928 to 
21.549 employees, bringing the total 
number of employees up to 30,737. The 
sales for 1917 were $150,340,000 as com- 
pared with $196,987.000 for 1916 and 
$63.852,000 for 1915. The orders on 
hand December 31, 1917, were $1,950,000 
in value less than on December 31, 
1916. The average value of an order 
filed during 1917 was $107 as compared 
with $75 for 1916. 


Cities Service Bond Offering. 


The Cities Service Company is offering 
$2,000,000 convertible 7 per cent bonds to 
stockholders for subscription, part of an 
authorized issue of $30,000.000. The offer- 
ing is limited at par and is limited to 
present owners of stock, who may sub- 
scribe in the proportion of $5 of bonds 
for each $100 par value of common and 
preferred stocks held. The debentures 
may be converted into stock on and after 
January 1, 1920, each $100 of bonds being 
exchangeable for $80 of Cities Service 
preferred and $20 of common, together 
with an amount of stock and cash equal 
to the dividends declared and paid on an 


equal amount of common stock from 
January 1, 1918, to the date of con- 
version. 


Union Electric & Power Notes. 


The Union Electric & Power Company, 
St. Louis, Mo., has applied to the Mis- 
souri Public Service Commission for per- 
mission to sell $1.000,000 of two-year 
notes to be divided among the Mis- 
Rissippi Valley Trust Company, the 
Mercantile Trust Company and the Third 
National Bank. The notes will bear 6 
per cent interest and will be secured bv 
a deposit of $1,500,000 of refunding and 
extension mortgage bonds, bearing 6 per 
cent interest. The company has de- 
cided not to place the bonds on sale at 
the present time. owing to war condi- 
tions and has therefore asked permission 
of the Commission to issue the notes with 
the bonds as security. 


Middle West Utilities Notes Issued. 


The Middle West Utilities Company 
through Halsey. Stuart & Company. is 
offering 6 per cent collateral gold notes. 


series “C,” selling at 9514. These notes 
will mature November 1, 1920, and will 
yield 8 per cent interest payable semi- 
annually May 1 and November 1. The 
purpose of this issue is to meet the 
greatly increased demands for electricity 
and gas occasioned by the war and the 
Middle West Company will through the 
sale of these notes increase its capacity 
to meet these requirements. The Middle 
West Utilities Company, through its sub- 
sidiaries, operates publie utility property 
in 14 states, serving 406 communities, 
located largely in the middle western 
portion of the country, and serves a pop- 
ulation estimated at about 1,078,200. Of 
this number, 26,500, or 15.82 per cent, 
were new customers, 6.600 of which were 
due to newly acquired operating com- 
nanies. These notes represent a well se- 
cured investment and are followed in se- 
curity by $12,000,000 par value 6 per cent 
preferred stock and $9,848,175 dividend- 
paying common stock. 


Montana Power Company Report. 


Consolidated 
Montana 


income account of the 
Power Company, for the year 


ended December 31, 1917, compares as 
follows. 
1917. 1916. 
Gross earnings ....... $6,905,256 $6,219,148 
Net after expenses and 
taxes orororeiger eaa» 4,881,924 4,727,525 
Other income ........ 7,10 25,757 


Total income .......$4.889,032 $4,753,282 


Interest . osu ode bees 1,395,604 1,319,735 
Depreciation .......... 350,000 350.009 
Ealance ....,oanne. *$3,143.427 $3,083,547 
Preferred dividends 677,026 677,026 
Common Gividends.... 1,654,958 1,067,364 
Surplus: 22 ¢0t.i6etne% $ 811,443 $1,339,157 


*After preferred dividends, earnings on 
the $24,907,500 dividend bearing common 
stock were equal to $706 a share. against 
$8.18 a share earned in 1916 on $29,407,500 
dividend hearing common stock. 

The consolidated halance sheet of the 
Montana Power Company. as of Decem- 
ber 31, 1917, compares as follows: 


Assets. 
1917. 1916. 

Property 24-225 sc4384 $91,807,108 $87,984,609 
Materials and supplies 503,207 374,941 
Liberty Loan, 4% 

bonds ............ 461,250 ....... 
Accounts and notes 

receivable ........ 916,713 799,205 
Cashi red Aa hee Dee 1,454,845 298 952 
Sinking fund deposits 30,915 34,962 
Deferred charges 2,503,776 2,547,008 

Total saesson. $97.677,815 $92,039,770 

Liabilities. 


Preferred stock ....$ 9,671,800 $ 9,671,809 


Common stock . 949,407,500 49,407,500 
Funded debt ....... 28.310.000 27,538,000 
Bills payable ....... 3,790,000 425 000 
Accounts payable 684,488 442.4196 
Accrued interest 574,117 911,029 
Dividends payable 605,600 463,331 
Reserves ........0.. 1.410,899 = 1,178,261 
Surplus -cccsu6S-<es 0% 3,223,410 2,399,770 

Total sicsveesas0e4 $97,677,815 $92,039,770 


"Of the $49.407,500 common stock, $14.- 
500,000 was not dividend bearing as of 
December 31, 1917. 


Byllesby Business Shows Gain. 


All electric properties of H. M. Bylesbhy 
& Company reporting for the week ended 
February 23 shows the following new 
business gains: 441 customers with 248 
kilowatts of lighting and 1,074 horse- 
power in motors. New business con- 
tracted for, but not vet connected, in- 
cludes 852 customers with 285 kilowatts 
of lighting and 1,322 horsepower in mo- 
tors. Electric energy output shows a 
gain of 186 per cent compared with the 
corresponding week last year. 


Public Utility Situation Shows Im- 
provement. 


The public utility situation is gradually 
turning for the better. A compilation of 
the annual reports of ninety-three of the 
principal corporations for the year ended 
December 31 shows aggregate net earn- 
ings of $207,761,420, as compared to $192,- 
761.420 in the previous year. 

The improvement in the average and 
the aggregate is largely due to the fact 
that state and municipal boards having 
the power of rate regulation have 
adopted a new policy toward the utilities 
and recognize the fact that the welfare 
of the nation at war depends in a large 
measure on the good credit and operating 
efficiency of public utilities. 

The net earnings cited are after ex- 
cess profits and income taxes have been 
charged off. Dividends in the average 
are no higher than in 1916. The excess 
of earnings has gone into extensions and 
improvements to add to the equity behind 
securities. 

A majority of the rate = increases 
granted came too late in the vear to be 
fully reflected in 1917 earnings. The 
prospect for 1918 is encouraging to in- 
vestors. The federal government is tak- 
ing an active interest in the utility sit- 
uation and the attention of state and 
municipal ratemaking bodies has heen 
called to the statement of the president 
Which concluded: 

“It is essential that the utilities should 
he maintained at their maximum ef- 
ficiency and that everything reasonably 
possible should be done with that end in 
view. I hone that state and local au- 
thorities, where they have not already 
done so, will. when the facts are properly 
laid before them, resnond promptly to the 
necessities of the situation.” 


Power Company Makes Good 
Showing. 


For January and for the 12 months just 
closed, the Pacific Power & Light Com- 
pany, Portland, Ore., made a good show- 
ing of net earnings The net for January 
was 33 per cent, the operating expenses 
rained only 5 per cent and the gross 
revenues increased 17 per cent over the 
erame months of last year. For the 12 
months, the net earnings were greater 
by 22 per cent, the operating expenses 3 
per cent and the gross revenues 13 per 
cent higher than the corresponding pe- 


riod. Following-.are the figures: 
January, 12 
1918, monthe. 
Gross revenue .........$152,062 $1,166,773 
Operating expenses 71,7383 785,864 
Net earnings ....... $ 81,279 $ $883,909 


Balance after deduct- 
ing all fixed charges. 45,081 


Dividends. 


Republic Railway & Light Company has 
declared the regular quarterly dividend of 
1 per cent on common stock and 11% per 
cent on preferred stock, payable April 15 
to stock of record March 30. 


447,045 


Kansas Gas & Electric Company has 
declared a quarterly dividend of 1l!5 per 
cent on preferred stock, payable April 1 
to stock of record March 23. 


American Power & Light Company has 
declared a quarterly dividend of 114 per 
cent, payable April 1 to stock of record 
of March 20. 


Yadkin River Power Company has de- 
clared a quarterly dividend of 13, per 
cent on preferred stock, nayable April 1 
to stock of record March 15. 


Carolina Power & Light Companv has 
declared a quarterly dividend of 154 ver 
cent on preferred stock, payable April 1 
to stock of record March 15. 


Pacific Telephone & Telegraph Com- 
pany has declared a auarterly dividend of 
1% ver cent on preferred stock, payable 
April 15 to stock of record March 31) 
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Asheville Power & Light Company has 
declared a quarterly dividend of 1% per 
cent on jy referred stock. payable April 1 
to stock of record March 15. 


Nevada Consolidated Copper Company 
has declared for the quarter ending 
March 31, 1918, a dividend of $1.00 per 
share, payable March 3v to stock of rec- 
ord March 9. 


American Gas & Electric Company has 
declared a quarterly dividend of 1% per 
cent on preferred stock, payable May 1 
to stockholders of record April 1$; also a 
quarterly dividend of 2% per cent on 
common stock, payable April 1 to stock 
of record March 20. 


Union Traction Company has declared 
a quarterly dividend of 144 per cent, pay- 
able April 1 te stock of record March 19. 


Duluth Edison Electric Company has 
declared a quarterly dividend of 114 per 
cent, payable April 30 to stuck of record 
March 21 


Utah Power & Light Company has de- 
cared a quarterly dividend of 1%, per 
cent on its preferred stock, payable April 
1 to stock of record March 16. 


Central Illinois Public Service Com- 
pany has declared a quarterly dividend 
of 1% per cent, payable April 15 to stock- 
holders of record March 30. 


Shawinigan Water & Power Company 
has declared a quarterly dividend of 1% 
per cent, payable April 10 to stock of 
record March 28. 


Cleveland Electric Illuminating Com- 
pany has declared a quarterly dividend of 
2 per cent, payable April 15 to stock of 
record April 1; also a quarterly dividend 
of 114% per cent on preferred stock, pay- 
able May 1 to stock of record April 25. 


Duquesne Light Company has declared 
a quarterly dividend of 1% per cent on 
its preferred stock, payable May 1 to 
stock of record April 1. 


Carolina Power & Lizht Company has 
declared a quarterly dividend of 134 per 
cent on preferred stock, payable April 1 
to stockholders of record March 15. 


Asheville Power & Light Company has 
declared a quarterly dividend of 1%, per 
cent on preferred stock, payable April 1 
to stock of record March 15. 


The Electric Storage Battery Com- 
pany has declared a dividend of $1 per 
share from the net earnings of the com- 
pany on both preferred ard common 
stocks, navable April 1 to stock of record 
March 18. 


Tron Cap Copner Company has declared 
a dividend of 25 cents per share on the 
common stock. payable April 1 to stock 
of record March 20. 


Manila Electric Railroad & Lighting 
Corporation has deciared a eamarterly 
dividend of $150, pavable April 1 to 
stock of record March 19. 


Ottawa Light, Heat & Power Comnanv 
has declared a quarterly dividend of 1% 
per cent, pavable April 1 to stock of rec- 
ord March 20. 


Earnings. 
CUMBERLAND TELEPHONE & TELE- 
GRAPH COMPANY. 

Income account of the Cumberland Tel- 
ephone & Telegraph Company for the 
vear ended December 31. 1917, compares 
with the previous year as follows: 


1917. 1916. 
Operating revenue ...$9,219,954 $8,485,199 
Net after taxes and in- 
terest cece eis ak ceeds 2.3279,936 2,263,264 
Dividends ..........-.- #4, SND 664,809 
Surplus 20524.os%44600% 370,086 225,936 


WISCONSIN EDISON COMPANY. 
For the year ended December 31: 


1917. 1916. 
Gross earnings ....... $1.446,411 $1,420,880 
Net after taxes ...... R990 ARS 971,620 
Surplus after dividends 184,035 57, T0 
FEqual to $385 a share on 215.000 


shares capital stock, no par value. com- 
pared with $4.52 a share in 1916. 
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Niagara Falls Power Company 


Income account of the Niagara Falls 
Power Company and the Canadian Ni- 
agara Power Company, for year ended 


December 31, 1917, compares as follows 


1917. a 1916. 
Total operating rev- 

PII. eee ath aise otis $3,225,115 $3,062,836 
Net operating revenue 2,017,229 2,210,939 
Net income .......... 2,195,805 2.365 815 
Surplus after charges. 1,200,065 1,362,116 


While greater production and sales of 
pow er resulted in an increase of $162,279 
in the gross of Niagara Falls Power 
Company, for the year ended December 
31, 1917, this was more than offset by 
higher operating costs and taxes. The 
balance sheet shows that taxes alone 
more than quadrupled. There was added 
to surplus after all charges $1,200,065, 
compared with $1,362,116 in 1916, a de- 
crease of $162,052. 

Niagara Falls Power Company, the 
pioneer in the production of hvydro-elec- 
tric energy, was one of the three power 
plants at Niagara Falls whose output was 
requisitioned by the Government last De- 
cember. Under the terms of the order, 
some of the company’s customers of long 
standing were deprived of power, while 
others doing war work received a larger 
amount to meet increased demands. 


COLUMBIA GAS E: PUECTRIC COM- 


A N 


For the year ended December 31— 
917. 


1916. 
Gross earnings «scene $10,861,840 $9,058,252 
Net after taxes ..... 5,222,073 4,334,476 
Other income ....... . 1,918,614 827,602 
Total income ....... 7.170.687 6,262,078 


Surplus after charges 2,934,485 1,157,476 


WISCONSIN-MINNESOTA LIGHT & 
POWER COMPANY. 


1917. 1916. 
Gross earnings ....$ 1,712,220 $ 1,304,460 


Net earnings ...... 896,479 698,149 
Interest ...... igi 298,861  ..... i 
Preierred dividend . 291,200 PTEE 
Surplus ecese soo ooo oo 306,418 esctoe 
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REPUBLIC RAILWAY & LIGHT COM- 
PANY. 
The Republic Railway & Light Com- 


pany reports for December and twelve 
months as follows: 


For month of December— 


1917. 1916. 
Gross earnings ......-$ 492,941 $ 373,412 
Uperating expenses, de- 
preciation and taxes 359,716 223,728 
Net earnings .-$ 133,224 $ 149,683 
Other income ........ 10,474 5,028 
Gross income ...... $ 148,699 $ 154,712 
Interest, subsidiary 
companies’ dividends 92.201 81,746 
Net income ........ $ 51,497 $ 72,965 
Preferred dividends 25,957 25,957 
Balance ......+e.e6. $ 25,540 $ 47,008 
Twelve months ended December 31— 
Gross earnings ....... $4,889,915 33,987,616 


Operating expenses, de 
preciation and faxes: 3,341,183 2,327,406 


Net earnings . .$1,548,732 $1,660,209 


Other income ........ 67,205 20,965 
Gross income ...... $1,615,938 $1,681,175 


Interest and subsidiary 


companies’ dividends 1,004,426 827,569 
Net income ,.....-. $ 611,511 $ 853,606 
Preferred dividends 311,484 311,484 
Balance .....eseeee- $ 300,027 $ 542,122 


DAYTON POWER & LIGHT COM- 


PANY. > 
1918 1917 
January gross ..$ 195,477 $ 177,570 
Net after taxes ..... 54,119 63,346 
Surplus after charges 21,684 37,080 
12 months’ gross .... 1,898,525 1,652,969 
Net after taxes ..... 15,180 14,522 
Surplus after charges 303,032 370,052 
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WEEKLY COMPARISONS OF CLOSING- BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., 


Public Utilities— 


Chicago. 


Div. rate. Bia. Bid 
Per cent. Mar. 12. Mar. 19. 


Adirondack Electric Power of Glens Falls, common......... eee 6 16 16 
Adirondack Electric Power of Glens Falls, preferred........ sos 6 12% 72 
American Gas & Electric of New York, common........... 10 +extra 90 90 
American Gas & Electric of New York, preferred............ eee 6 40 40 
American Light & Traction of New York, common......... sara, lave 208 207 
American Light & Traction of New York, preferred.......... ees 6 96 961% 
American Power & Light of New York, common...........-. wa 4 46 45 
American Power & Light of New York, preferred............ Sia 6 75 73 
American Public Utilities of Grand Rapids, common......... aes | Aaa 20 20 
American Public Utilities of Grand Rapids, preferred........ ane 6 53 54 
American Telephone & Telegraph of New York ............ Eca 105% 991% 
American Water Works & Elec. of New York, common...... Mig 4% 4% 
American Water Works & Elec. of New York, particip.......... 7 121g 12% 
American Water Works & Elec. of New York, first preferred... .. 59 49 
Appalachian Power of Bluefield, Common..........e.eceeeees tt a 2% 214 
Appalachian Power of Blvefield, preferred.........sseerenssn eee 7 20 20 
Cities Service of New York, COMMON.........ec. cect eee ceee +extra 200 205 
Cities Service of New York, preferred...........ccc eee cee ees : 6 7444 74% 
Commonwealth Edison of Chicago ........ cc ccc ee ee ee eee nae 8 106 1061, 
Comm. Power, Railway & Light of Jackson, common....... ae 23 24 , 
Comm. Fower, Railway & Light of Jackson, preferred...... suh 6 491g 491% 
Federal Light & Traction of New York, common............ ee Ias 5 6 
Federal Light & Traction of New York, preferred............. ees 27 28 
Illinois Northern Utilities of Dixon ..... cc cc cee eee es 6 iy 

Middle West Utilities of Chicago, common..........0-.+-005 2+extra 26 26 
Middle West Utilities of Chicago, preferred............e0000 ee 58% 60 
Northern States Power of Chicago, common.......ceseeeeeee- ex.div.7 60 60 
Northern States Power of Chicago, preferred................ ex.div.7 87 i 
Pacific Gas & Electric of San Francisco, common........... Se. tate 36% 36 
Paciice Gas & Electric of San Francisco, preferred.......... ... 6 8 R2 
Public Service of Northern JHirois, Chicago, common....... a r 7 i614 
Public Service of Northern Minois, Chicago, preferred......... 6 85 83 
Republic Railway & Light of Youngstown, common......... ce. 4 2214 22 
Republie Railway & Light of Youngstown, preferred........ iss 6 58 59 
Standard Gas & Flectric of Chicago, common............... Dota. sue 6 6 
Standard Gas & Electric of Chicago, preferred..........--..00. 6 24 24 
Tennessee Railway, Light & Power of Chattanooga, common.,.,.... 2 213 
Tennessee Railway, Light & Power of Chattanooga. preferred... 6 g S 
United Light & Railways of Grand Rapids, common......... i 4 27 29 
United Licht & Railways of Grand Rapids, preferred.......... g 6 62 R2 
Western Power of San Francisco, common.........6...++ee++ wee sA 13 13 
Western Power of San Francisco, preferred..........0ecceee: A 6 49 49 
Western Union Telegraph of New York ...........ccc ec eee eee extra 89% 9214 

Industrials— 

Electric Storage of Philadelphia, common ...........c00000: eee 4 491 49 
General Flectrie of Schenectady ....es.sessesaseseocesereenn sae R 123914 128 
National Carbon of Cleveland, preferred......e...soasnues oak 8 5Al« SAT 
National Carbon of Cleveland, common.....cccccccccccceerc aus TRN*W- 1243, 
Westinghouse Electrice & Mfg. of Pittshurch, common....... +extra 41% 41 
Westinchonse Flectric & Mfg. of Pittsburgh, preferred......... 63 59 


*Tast sale. 


Electrical Review 


WITH WHICH IS CONSOLIDATED WESTERN ELECTRICIAN AND ELECTROCRAFT. 


CHICAGO, SATURDAY, MARCH 30, 1918. 


Introduction of Electric Cooking in Schools Is a Good Method of Popularizing Electricity. 


Comparisons of Electric Range Per- 


formance 


Actual Data Obtained on Different Ranges used by Different Families 
for Cooking Same Menu—Saving in Food an Important Consideration 


HILE much information is already available 
as to the use of electric cooking ranges for 
various classes of service, the time required 

for cooking, the energy consumption and ease of con- 
trol, there is really not much reliable data showing the 
performance of electric ranges as used by the ordinary 
family for everyday use, for any length of time. 

In Bulletin No. 9, Kansas State Agricultural Col- 
lege, R. G. Kloffler gives the results of an actual test, 
the duration of which was one week, carried out on 
eight different makes of electric ranges installed in 
eight different families, all cooking the same things 
the same number of meals per diem. In other words, 
the data obtained may be considered as typical of elec- 
tric range performance in eight families, and such data 
as the central stations need. 

To make the comparison between ranges fair, a 
certain weekly menu was followed by each family. 
This menu is given, as it shows that a wide variety of 
things were cooked, and that the ovens were brought 


into daily use in the usual way. With the exception. 
of the Wednesday dinner, which was for four persons, 
all meals were cooked for two people. 

The energy consumption for the individual ranges 
for each family during the week of test, showing the 
daily, weekly and average consumption, is shown in 
the accompanying table on the next page. 

This table shows quite a wide variation in energy 
consumption between the ranges of different manufac- 
ture. The consumption on Tuesday was the lowest 
because the oven was not used on that day. Wednes- 
day shows the highest consumption of kilowatt-hours, 
due to entertaining, there being four persons for din- 
ner instead of the usual two. On Sunday the energy 
consumption is also seen to be high, due to the Sunday 
roast. The average kilowatt-hour consumption for 
the eight families is seen to be 20.7, costing $0.621 
weekly for electric cooking with the cooking rate of 3 
cents per kilowatt-hour. For the average family of 
six, unit energy consumption would-be less. 
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Menu Schedule Followed on All Ranges. lation, but the reduction in shrinkage, while very real, 
SATURDAY EVENING LUNCHEON. nat ear at EPER E 
Fried potatoes. 4 ; ; 
Toast. It would be easy to vary the amount of shrinkage 
aie eee T by increasing or decreasing the roasting temperature, 
SUNDAY. by changing the length of time of roasting or by using 
Breakfast. Dinner. Luncheon. a different quality, shape, or kind of roast. Hence, it 
Leet Eilcnaecerocua:: “reat is probable that the lesser shrinkage of electric ovens 
Coffee. toes. so often claimed have occurred in practice, due to the 
Vegetable (oven). 
MONDAY. 
Breakfast. Luncheon. Dinner. 


Cream of wheat. 


Macaroni and cheese. Soup. 
Stewed prunes. 


Creamed peas. Baked sweat pota- 


Toast. Chocolate pudding. toes (oven). 
Coffee. Tea. Fried steak. 
Chocolate. 
TUESDAY. 
Breakfast. Luncheon. Dinner. 
Toast. Soup. Irish potatoes(boiled) 
Poached eggs. Fried potatoes. Toast. 
Coffee. Bacon. Chocolate. 
Stewed tomatoes. 
WEDNESDAY. 
Breakfast. Luncheon. Dinner. 
Cream of wheat. Soup. Baked sweet pota- 
Toast. Fried potatoes. toes (oven). 
Coffee. Gravy. Creamed corn. 
Vegetable. Broiled steak (oven). 
Mayonnaise dressing. 
Jello. 
Macaroong (oven). 
Coffee. 
THURSDAY. 
Breakfast. Luncheon. Dinner. 
Griddle cakes. Irish potatoes Bacon. 
Bacon. (fried). Baked sweet pota- 
Coffee. Gravy. toes (oven). 
Creamed corn. Toast. 
Chocolate. 
Stewed tomatoes. 
FRIDAY. 
Breakfast. Luncheon. Dinner. 
Corn meal mush, Hash. Soup. 
fried. Banana pudding. Baked sweet pota- 
Bacon. Toast. toes (oven). 
Coffee. Chocolate. Bacon. 
SATURDAY. 
Breakfast. Dinner. 
Toast. Baked sweet potatoes (oven). 
Coffee. Bacon and eggs. 


Creamed peas. 
Cake (oven). 
COMPARATIVE SHRINKAGE OF MEATS IN ELECTRIC, 
CoAL AND Gas OVENS. 


The question of shrinkage of roasts in the electric 
ovens is of considerable importance. Over-zealous 
manufacturers and central-station salesmen have as- 
serted a saving of from Io to 20 per cent and more of 


COMPARISON OF KILOWATT-Hours REQUIRED ON DIF- 


FERENT RANGES IN PREPARING SPECIAL 
MENU SCHEDULE. 


>z 

e . . . ° . — Fe E e) 

5 g 3 3 2 gg #2 38 

n a f > E fa 7 2 Bes 
so Hoan moog Do, a 
> Eee EE BE BE pg 

m ~ ms N ms v å = Me wo 
Wie clan E. 2.8 3.6 27 50 3.0 2.4 18 21.2 $0.636 

BB etcomewuts aw 4.0  ... ... 65 36 ... 23 Teks da 
ee ene ae ers 3.5 2.7 20 50 2.8 3.5 21 21.6 648 
Pirenea eaae 36 2.6 31 41 18 28 25 20.5 615 
E Ain nei aws 30 20 20 658 3.4 2.6 17 205 .615 
Pe ere da aera: 40 3.6 25 5.9 31 27 2.7 24.4 132 
Gerent uee Sec. 32 2.3 1.6 30° 26 3.5 20 18.29 .646 
Piss siete 202 3.0 25 1.5 50 15 2.7 2.6 18.8 564 
Averages.. 3.8 2.7 2.2 5.7 31 28 2.6 20.7 $0.621 
*The Wednesday menu on this range was prepared for two 


persons only. 

tThe kilowatt-hours for Sunday includes the current required 
for luncheon on Saturday. The kilowatt-hours for Saturday in- 
cludes the current required for breakfast and dinner only plus 
that for baking cake. 


the weight of the roast in favor of the electric oven. 
There is reason for thinking that less evaporation will 
take place in the electric oven with its tight doors than 
in the gas oven which is heated by convectional circu- 


TABLE II. Part I. 


Meat Shrinkage Tests. 
IN ROASTERS, WATER ADDED. 


Weight of Weight of 
meat only. meat and pan. 
Time, Shrink- Shrink- 
hours. Before. After. age. Before. After. age. 
lbs. oz. lbs. oz. Ibs. oz. lbs. oz. lbs. oz. Ibs. oz. 
Electric 2% 3 15% 3 3% O 12 aaa cece ee tee eee 
Coal ....2% 4 2 3 4⁄4% 0 - ASM. Saks, Srawekeu Seesaw? 


Gas* ....3 3 


15% 2 13% 1 1% 


IN OPEN PANS. 


Electric 2% 4 3% 3 4% 0 15% 5 12% 5 % 0 12 

Coal ....2% 4 212% 1 #3% 5 9% 4 10% 0 15 

Gas 2% 3 15% 3 0 15% 5 7% 4 11 0 12% 
IN ROASTER WITHCUT WATER. 


Electric 3 4 % 2 9% 1 f 4 138% 4 5 0 8% 
Coal ....3 3 14 2 74 1 6% 411% 4 2% 0 8% 
Gas ....3 4 1% 2 11 1 6% 4 15 4 8% 0 11% 


*The roast was not done at end of 2% hours. Shrinkage was 
then only six ounces. It was replaced in oven for one-half 
hour at slightly higher temperature. This accounts for large 
shrinkage. 


above factors as well as the more even temperature of 
electric cooking. 

To get a comparison of the shrinkage with coal, 
gas and electric ovens, several tests were made in the 
domestic science rooms in Kansas State Agricultural 
College. The various ranges were all in the same 
room; roasts were the same weight and were cut from 
the same animal. Mercury thermometers were inserted 
in the gas and electric ovens for maintaining uniform 
temperature. It was not feasible to use mercury ther- 
mometers in the coal oven though a metallic ther- 
mometer on the oven was used to keep the temperature 


a 


Domestic-Science School Equipped With Electrical Appliances. 


range the same in each test. Rump roasts, weighing 
six pounds each, were used in the first test. The re- 
sults revealed that in roasting, the meat would split 
up in sections, spreading apart at the separating tis- 
sues, thus exposing additional surface to evaporation, 
permitting more of the juices in the meat to escape 
into the roaster. To avoid this the tests shown in 
Table II, Part I, were made on rib roasts, weighing 4 
pounds each, tightly rolled, all taken from the same 
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animal, and all of the same shape and size. In the 
first test the roasts were placed in the roaster and 
water added. In the second test open pans were used. 
In the third test, the meat was placed in roasters with- 
out water. A study of Table II (Part I) shows but 
slight variation in the average shrinkage. In the sec- 
ond test the coal stove shows a 5 per cent greater 
shrinkage. However, this may be due to a slightly 
higher roasting temperature. There was no marked 
difference in the quality or flavor of the’ finished 
roasts. 


TABLE IIg Part II. 
MEAT*SHRINKAGE TESTS. 
% AV. % 
Time, Weight of meat. Shrink- shrink- shrink- 
Range. hours. Before. After. age. age. age. 
lbs. oz. lbs. oZz. lbs. oz. 
Electric . 2% 3 3% 2 4 0 15% 30.1 rere 
3% 2 15% 2 0 0 15% 32.6 31.35 
CR aa 3 3 3% = A 1 2% 36.2 rei 
2% 3 13% 2. 6 E E 38.5 ST... 
Coal. i... 2% . 2 6% 1 30.0 owe 
2 3 12% 2 8k% 1 3% 32.8 31.4 


To give an idea how largely these factors figure in 
practice, six roasts similar to those used in the pre- 
vious tests were distributed among private families for 
roasting in gas, coal and electric ovens. The two 
roasted in the electric ovens had a larger portion of 
exposed cut surface and were very well done. Results, 
given in Table II (Part II), show about 6 per cent in 
favor of electric ovens over gas, with the coal and 
electric stoves breaking even. Obviously only an aver- 
age taken from hundreds of tests would give reliable 
data on this point. Nevertheless it seems probable, 
based on experience of the above tests, that there is 
an actual difference of between 4 and 8 per cent in 
favor of the electric oven. 


COMPARATIVE Cost OF COOKING Wiru Coat, KERO- 
SENE, GAS AND ELECTRICITY. 


Electric cooking gives the idea of prohibitive cost, 
perhaps a natural consequence of past experience with 


| 
| 


Show Window of Utah Power & Light Company Illustrating 
Saving in Coal by Use of Electric Cooking. 


the use of electric irons and lamp-socket appliances on 
lighting circuits at lighting rates. However, all pro- 
gressive central stations are giving special cooking 
rates now that they realize the cooking load does not 
come on the lighting peak, but helps to increase 
monthly revenue. Obviously the cost of cooking elec- 
trically depends upon the rate. 

Taking 3 cents per kilowatt-hour as an average, 
experience shows that a family of two use between 80 
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to 90 kilowatt-hours per month, costing $2.40 to $2.70, 
while a family of four or five will use an average of 
100 kilowatt-hours per month, costing $3. The energy 
consumption is lower during the summer months 
usually than in winter, except possibly during the can- 
ning season. 

To compare the cost of cooking by coal, oil, gas 
or electricity, the menu already given was used for 
families of two on ranges using electricity, gas, coal 
and kerosene with results given in Table III. 


TABLE III. 


Comparative Cost of Preparing Same Menu Schedule on Coal, 
Kerosene, Gas and Electric Stoves. 


Cost per 

Fuel. Rate. Quantity. schedule 
week. 
Electricity ...... 3 cts; per kw-h....:20.7  kw-he.«sc5 xi; $0.62 
Gas (artificial)...$1 per 1,000 cu. ft.. 320 cu. ft.......... 32 
COB] kas cckieeiee S Or TOW cickss sex 10:25 MMe: occae .29 
Kerosene .....:i.. 11 cts: RUD, ss- 2 MOUORES cenicas .22 


This table shows that cooking electrically is consid- 
erably more expensive than cooking by gas, coal or 
kerosene. Many indirect savings result from electric 
cooking, however, which go a long way to offset the 
higher cost. For instance, one may use the electric 
iron, toaster, etc., at the cooking rate, saving thereby 
from 30 to 50 cents per month on the lighting bill. The 
lesser shrinkage of roasts is also a direct gain. Expe- 
rience shows that owing to the absence of smoke and 
gaseous fumes the kitchen is dirtied less and walls and 
fittings require treatment less frequently. There is 
much less labor involved also, since no fuel or ashes 
need be handled. To this may be added the labor 
saved by the absence of black-bottomed pots and ket- 
tles. Matches are not required and, lastly, should 
some value be placed on the satisfaction of doing good 
cooking in the most modern way, the difference in cost 
will soon be forgotten. 


ELECTRIC IRON SMELTING IN SWEDEN. 


According to a report on the Swedish pig-iron in- 
dustry from the British minister at Stockholm, the 
electricity generated at Porjus is used for operating 
the state railroad from the iron mines to the sea, and 
the originator of the new smelting works at Porjus con- 
tracted for all the surplus current, thus obtaining the 
advantages of the cheapest electric power in Sweden 
and also a well-equipped electric mineral railroad to 
haul his products to an ice-free sea port. Three fur- 
naces have been erected, with a weekly capacity of 
150, 70 and 65 tons, respectively. The most up-to-date 
electric appliances have been introduced and it is cal- 
culated that the works will produce from 7000 to 
10,000 tons of pig iron a year. With extensions that 
are in course of construction it is estimated that the 
output in 1918 will be increased by a further 10,000 
tons. 


ELECTRIC STEEL GROWTH IN CANADA. 


According to the Preliminary Report on the Min- 
eral Production of Canada, the total production of 
electric steel during 1917 was probably not less than 
50,000 tons gross. The production of electric steel in 
1916 was 19,639 tons, and in 1915 amounted to 5625 
tons. 

On January 1, 1917, Canada had 109 electric fur- 
naces. On January 1, 1918, she had 36. The total 
number of electric furnaces in the world in the steel 
industry rose from 471 to, it is estimated, 733 the first 
of this year. This represents a gain of about 36 per 
cent. | 
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The Public Utilities and the War 


Utilities Forming Important Part in War Program While 
Contending With Very Large Increases in Operating 
Costs — Need for Relief Through Higher Rate Schedules 


By CHARLES W. McKAY 


HE mental attitude of the average American 
toward the “utilities” is peculiar. The citizen 
who accepts as a matter of course the rapid rise 

in the price of clothing, foodstuffs and other living 
commodities is highly indignant at the mere suggestion 
of an increase in electric light, power or gas rates. 
Witness the present attitude of the Chicago board of 
aldermen—who presumably are acting in accordance 
with the wishes of their constituents—toward the ap- 
plication of the Peoples Gas Light & Coke Company 
for an increase in gas rates. 

The hostility of the general public toward the utili- 
ties in this matter of rate increases may be ascribed to 
two causes: 

First, the public does not appreciate the extremely 
important part the utilitiés are playing in the prosecu- 
tion of the general war program. 

Second, the average utility customer fails to realize 
that the very elements which are largely contributory 
to the high price of industrial commodities, i. e., rising 
material and labor costs, play perhaps even a more im- 
portant part in the production of electric light, electric 
power and gas. 


WAR FUNCTION OF THE UTILITIES. 


Over go per cent of the industrial organizations in 
the United States are now engaged in the production 
of commodities essential to the successful prosecution 
of the war with Germany. The truth of this state- 
ment will be obvious when it is realized that many 
articles, even though not used directly by the army or 
navy, have a very real use in helping to uphold the 
morale of our soldier and civilian populations. 

That the electric light, electric railway, power and 
gas companies are most essential to the war manufac- 
turing program is beyond dispute. As a matter of 
fact, over 60 per cent of the power used by industrial 
manufacturing concerns is furnished by the public 
utilities. Furthermore, the present intensive manu- 
facturing program has caused a constantly increasing 
demand for electric power. This demand must be met 
by the utilities. It 1s out of the question for indus- 
trial companies who maintain their own power plants 
to enlarge their power-generating facilities in time to 
meet the exigencies of the present situdtion. 

Another war-time use of electrical energy is found 
in the manufacture of open-hearth steel. Approxi- 
mately 20 per cent of the power used by open-hearth 
furnaces is generated by electric current furnished 
by public utility companies. Again, the manufacturer 
of high-speed steel is dependent largely upon the elec- 
tric furnace, and many of these furnaces procure their 
current from public utility companies. 

Still another important war use of electric energy 
supplied by public utility companies is to be found in 
the transportation field. It is estimated that 80 per 
cent of the factory emplovees engaged in war work 
are carried to and from their work by electric street 
and interurban railroads. These railroads move more 
than twenty billion passengers annually. 


While the purpose of this article is primarily to 
treat of the relation of the electric utilities to the war, 
there are so many electric utility companies that are 
also engaged in the manufacture of artificial gas that 
idea mention will be made of this phase of the prob- 
em. ; 

The requirements of the war industries have not 
only stimulated the demand for gas, but have also 
created a pressing need for several of the by-products 
of gas and coke manufacture. Among these by- 
products are ammonia and toluol. It is learned from 
an authoritative source that only 75 per cent of the 
estimated government demand for toluol during the 
year 1918 can be supplied by by-product coke-oven 
plants. The remaining 25 per cent must be supplied 
by public utility artificial gas plants. 

To summarize the immense burden that is being 
placed upon public utility companies to meet the exi- 
gencies of the war situation, these companies must 
furnish: 

1. Over 60 per cent of the power required for war 
manufacturing purposes. 

2. Transportation facilities for 80 per cent of the 
industrial workers engaged in war work, not to men- 
tion short-haul freight service to relieve congestion on 
steam railroads. 

3. A large proportion of the gas required for indus- 
trial purposes. 

4. About 25 per cent of the toluol used in munition 
manufacture. 


OPERATING PROBLEMS OF THE UTILITIES. 


Nearly all of the public utility companies in the 
United States are now operating under rate schedules 
inaugurated before the United States entered the war. 
Anyone who is at all familiar with utility rate matters 
will realize that it is no simple matter for a public 
service corporation to increase its rates to meet in- 
creased operating costs. The requirements of public 
service Commissions must be met with, and very prop- 
erly so. 

During the past three years, especially during the 
year 1917, operating costs have so increased that the 
public utilities find themselves confronted with a very 
serious problem. The war conditions have affected 
operating problems in many ways. Salaries and wages 
have had to be increased, in some cases 40 or 50 per 
cent. Again, the drain on the utilities’ man power, 
caused by the draft and by voluntary enlistment, has 
made it diffcult to maintain properly trained operating 
forces. 

Probably the most serious operating difficulty, how- 
ever, is to meet the increased cost of materials used 
in plant operation and maintenance. Broadly speak- 
ing, it may be said that the cost of fuel has increased 
from go to 150 per cent during the past few years and 
the cost of operating supplies and materials fiom 35 
to 700 per cent. Possibly a better idea of the enor- 
mous increases in the costs of materials used by utility 
companies may be had by reference to Table I! This 
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table covers only a few of the materials used in the 
maintenance of utility operations: 


TABLE I.—INCREASED COST OF MATERIALS. 


Per oe 
9 

Nature of material Source of Period Increase 

or Equipment. Information. Covered. in Cost. 
Motors and car equipment 65 
Air brakes .........cesoo. ss 60 
Rotary converters ......... 50 
Transformers ........ee006 60 
Switchboards ............. 75 
Motor-generators .:....... 55 
Turbogenerators .......... 100 
Pig iITOùÙ s. oeeeaw esc insire New York State 250 
Steel plate ........... 0. eee Public Service 1914-1917 700 
CODDCE © posneid Zbc hehe beets Commission .. 12 


Steel castings... ........... 


Steel forgings.............. 350 
Spelter 4.65.3e ewes es eae aes 90 
BASS oaie esra eeru RS 190 


AE 
140 
50 to 150 
Fuel oil 60 to 65 


White oak ties............ | 22 


eoeeervneeee es: weeoeevrvneveeae 


eoeoneereerseeonese een r 


Copper trolley wire........ 
Motor equipment.......... z 
High-speed steel........... 
Brass castings............. 
Gray-iron castings......... 
Steel castings.............. 
Cement ....... Ngee erate teensy 
Leather belting............ 


“Electric 
Railway | 
Service,’ 
Detroit. 


1914-1916 


Cast-iron machinery....... 37 
Pig (Oss shoe 665-6406 bs ies 54 
Copper wire...........+.6. 180 
Cast-iron pipe............. 100 
Car forgingS.........-..00. 216 
Malleable castings......... “United 198 
Composition castings...... Railways 1915-1917 173 
Bar and sheet copper...... Bulletin,” 147 
Drills 3.55.24 k eae a eee St. Louis. 192 
Lead, pig and sheet....... 127 
Tool steel......... cee eee 400 
Tie plates............0cce0. 276 


The figures in Table I attributed to the New York 
Public Service Commission are taken from sworn evi- 
dence presented in a case heard before the Commis- 
sion on August 14, IQI7. 

Unfortunately, the utility companies find them- 
selves confronted with other operating problems in- 
duced by war conditions, beside the increased cost of 
labor and materials. Taxes in many instances have 
increased and changes in the load-factor have been 
responsible for grievous hardships. Again, the “high 
cost of living” has been responsible for economy on 
the part of electric light consumers, and it is a well- 
known fact that many of the smaller electric utilities 
are dependent upon the revenues derived from the sale 
of the electric current used for lighting purposes to 
bear the major portion of the operating expense bur- 
den. In other words, power with many companies is 
a side issue and a source of possible profit only during 
off-peak lighting load. 

The net result of all of these hardships which the 
utilities are enduring at the present time has been to 
establish conditions which are well illustrated in 
Table IT: 


In this table the “results of operation” for 316 


TaBLeE II.—CoOMPARATIVE RESULTS OF OPERATION OF PUBLIC 
AND Gas SERVICE AND ELECTRIC 


(1) (2) (3) (4) 
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companies serving a population of over twenty million 
have been averaged. The figures in the table speak 
for themselves and need little elucidation. It is in- 
teresting to note, however, that the operating expenses, 
and operating ratio, for the year 1917 show a marked 
increase over the corresponding items for the year 
1916. The operating ratio increased over 7 per cent 
between the years 1914 and 1917. 

In the lower portion of the table it will be noted 
that the three months ended November 30, 1916, are 
compared with the three months ended November 30, 
1917. This comparison was made by the compilers 
of the table to emphasize the fact that the situation 
was. rapidly becoming more serious toward the end of 
the year 1917. 

It is estimated that the 316 companies covered by 
Table II constitute about 20 per cent of the electric, 
gas and street-railway utilities of the United States. 
Table III shows a comparison of the estimated ‘‘re- 
sults of operation” for all of the utilities in the United 
States during the period 1916-17, based on data pre- 
sented in Table II. In other words, the increases and 
decreases given in the last two lines of Table II were 
multiplied by 4 to obtain the corresponding figures for 
the twelve-month period and again by 5, assuming 
that the 20 per cent covered in Table II affords a fair 
index of what might be expected for all of the utilities 


in the country. 
TABLE III. 
Increase im gross earnings .......... 2. ccc cee ee eee nee $228 ,968,700 


Increase in operating expenses ........--. 2. eee ee 290,925,640 
Decrease in gros8 InNCOME...........- cee ce eee ee eens 61,956,940 
Increase in investment....... 0.0... ce eee ce ee ee eee 650,080,000 


If the hypothesis assumed for the derivation of 
Table III is correct, the figures indicate that the “net 
earnings” for all the utilities in the country have been 
reduced to less than one and one-half times the fixed 
charges. Furthermore, the return on the investment 
has been so reduced as to make it difficult to find a 
market for stock. This latter we know to be true. 


FINANCIAL DIFFICULTIES OF THE UTILITIES. 


Table IV shows the shrinkage in the value of the 
shares of seventeen of the leading public utility com- 
panies in the United States during the period 1913 to 
1917, inclusive. It will be noted that both highest and 
lowest market quotations during the five-year period 
are given in the table and also the percentage of the 
decrease in value. 

To say that the condition of affairs illustrated in 
Tables II, III and IV is serious would be to put it 
mildly. Aside from their more direct utility as a fac- 
tor in the present war situation, the public service com- 
panies represent one of our most tangible national as- 
sets. Even if the utility companies were not contribu- 
tory to the war program, by furnishing industrial 


UrtiLity COMPANIES FURNISHING ELECTRIC 


TRANSPORTATION, 
(5) 


(6) (7) (8) (9) (10) 
| 3 E | 25 E BA 
AA to ' E 72 2o ee LTR 
ns 9 pa Vn Q cert a O* S~ unar gs 
BS Es, i ie EE a E5 EE MEG LY 
ES Pe om c2 = ee £ bo EE cheme“ 
ES z890 V eof =c8 5 evo cza —VEER, 
: ne Da Æ mots ts = T ar a STe E 
SA Qno £ orz £ Vagn Eo o7 g CCN OY 2H = 
© noo pee ZEN 5 V | iger Toa aes T aaah 
2 SEn EV Su g a © ul u SEn Tas A Soe. 
F- TE TE Bebe je Peg ° £5 TE Bes Eeoa 
Lead ot ora V D, ~ p © ~ wf 
f iia GË Bo FE Bata © EXE o8 EES Fes EEES 
rear ended— A 
Nov. 30, 1914.... $313,070,488 ........... $194,585,084 eessssesu 62.15 Jew. SIIS ASU A04 ouran de ae ia. aea tale been 
Nov. 30, 1915.... 318,710,359 $5,639,871 195,241,406 $ 656,322 61.26 *0.89 123,468,953 $41,983,549 43,898,971 $€71,632 
Nov. 30, 1916.... 353,869,562 35,159,203 221,447,722 26,206,327 62.58 1.32 122.421,829 8,952,876 70,047,980 #962 SSO 
$ Nov. A n ace 396,170,942 42,301,380 270,752,138 49,304,405 68.34 5.76 125,418,804 %7,003,025 108,164,910 25,571,973 
months en — ; 
Nov. 30, 1916.... 179,400,102 ........... TIZ Tees. | siuke oriee 63.42 TERIN 65.612.580 ceca Tin ia aaa EE LEA 
F Nov an oe 201,143,871 21,743,769 140,127,680 26,340,158 69.67 6.25 61,016,191 %4,596,389 61,646,947 13,880,863 
months ended— 
Nov. 30, 1916.. 94,524,566 essssnone 569,215:496 onsi reta aes 62.64 aia 35,309,070 see ATR o cou aeks 
wor 30, 1917... Sss eas a eee 73,761,778 14,546,282 69.61 6.97 32,211,223 . *3,097,847 32,504,508 C °7,740,084 
ote.—Figures marke are negative. 
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power, transportation facilities, etc., it would be most 
unwise to impair their usefulness. Imagine what would 
happen if the electric light and gas companies, for in- 
stance, were forced to suspend operations for a week, 
or even fora day. The utilities have so worked them- 
selves into the domestic and business life of the com- 
munity at large that they are practically indispensable 
and, whether or not they contribute directly to the war 
program, it is most important that all of the public 
service companies shall be maintained at the highest 
possible degree of efficiency throughout the duration of 
the war. 

The utility companies themselves have long realized 
the precarious state of affairs now impending. It is 
only within the past few months, however, that the 
matter has been brought to the attention of the Gov- 
ernment. That speedy and effective measures will be 
inaugurated to protect the utilities is evidenced by the 
two letters quoted herewith. The following is an ex- 
tract from a letter from Secretary McAdoo to Presi- 
dent Wilson: 


“I beg to hand you herewith several memoranda and let- 
ters relating to street railway and other local public utilities 
furnishing light, heat and power, which |] have been asked to 
bring to your attention by a committee representing public 
utility interests. 

“These papers indicate the existence of genuine appre- 
hension regarding the adequacy, under present conditions, of 
the services and rates of local public utilities. The view is 
expressed that increased wages and the high cost of essential 
materials and supplies have affected them as they have affected 
everybody else, and that united effort will be necessary in 
order to meet alike the public requirements for service and 
a ed financial needs upon which that service de- 
pends. 

“As secretary of the treasury, I must take official notice 
of these matters. It is obvious that every part of our in- 
dustrial and economic life should be maintained at its max- 
imum strength in order that each may contribute in the fullest 
measure to the vigorous prosecution of the war. Our local 
public utilities must not be permitted to become weakened. 

“The transportation of workers to and from our vital 
industries and the health and comfort of our citizens in their 
homes are dependent upon them, and the necessary power to 
drive many of our war industries and many other industries 
essential to the war is produced by them. 

“T earnestly hope that you may feel justified in express- 
ing the conviction that the vital part which the public utility 
companies represent in the life and war-making energy of the 
nation ought to receive fair and just recognition by state and 
local authorities.” 


In his reply President Wilson said: ° 
“I fully share the views you express regarding the impor- 
tance of the public utilities as a part of our national equip- 


ment, especially in wartime. It 1s essential that these utilities 
should be maintained at their maximum efficiency and that 
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everything reasonably possible should be done with that end 
in view. 

“I hope that state and local authorities, where they have 
not already done so, will, when the facts are properly laid 
before them, respond properly to the necessities of the situ- 
ation. À 

“I shall be glad to have you communicate with the local 
authorities whenever the information in your possession sug- 
gests that such a course is.desirable and in the national 
interest.” 


CONCLUSION. 


The correspondence quoted above undoubtedly 
Owes its inception to the efforts of a joint committee 
of the American Electric Railway Association, Na- 
tional Electric Light Association, American Gas In- 
stitute and National Commercial Gas Association. 
This committee in conference with’ the Hon. John 
Skelton Williams, comptroller of the currency, formu- 
lated the following suggestions for remedying the con- 
ditions as set forth in this article: 

I. Rates must be increased sufficiently to absorb 
the increased costs of producing the service. 

2. The utilities must be relieved during the period 
of the war of all non-essential and unproductive re- 
quirements, such as paving, undergrounding of wires, 
duplication and unnecessary extension of service. 

3. Some way must be found to enable the utilities 
to take care of obligations maturing while the war 
lasts. 

4. Assistance must be provided to enable the com- 
panies to finance the unavoidable extensions of service 
made necessary by the nation’s war program. 

Undoubtedly, if these suggestions are acted upon, 
the impending trouble will be averted. The difficulty 
lies in securing quick action, especially in the matter of 
increasing rates: Most utility commissions require a 
detailed valuation of a company’s physical property as 
part of the evidence to be submited for their considera- 
tion in adjudicating a rate case, and this, undoubtedly, 
is a wise precaution under normal conditions. In the 
present case, however, there is no time for detailed ap- 
praisement. During the month of January, 1918, the 
Illinois Commission alone received over 500 applica- 
tions from utilities, most of them involving rate mat- 
ters. 

There are methods, and sound ones, for determin- 
ing utility values which obviate the necessity for de- 
tailed appraisement and for voluminous supporting 
data. If these methods are universally employed a 
long step will have been taken toward the solution of 
the present problem of the utilities. 


TABLE I1V.—SHOWING THE SHRINKAGE IN THE SHARES OF THE COMMON CAPITAL STOCK OF SEVENTEEN 
LEADING PuBLIC UTILITY COMPANIES FROM THE HIGH PRICES IN THE LasT FIVE YEARS TO 
THE PRESENT Low LEVEL. 


Outstand- 

Name of Company. ing Highest 
common price in 
capital last five 
stock years. 

American Gas & Electric Co............. $ 4,020,350 316 
American Power & Light Co............ 8,705,400 90% 
American Light & Traction Co.......... 18,681,000 450 
Boston Elevated Railway.........--e2e0e. 23,879,400 114% 
Brooklyn Rapid Transit Co...........e68. 74,455,159 94% 
Cemmonwealth Edison Co. (Chicago).... 45,838,900 155 
Commonwealth Power, Ry. & Light Co.. 18,585,900 65 
Consolidated Gas Co. (New York)........ 99,816,590 150% 
Detroit Edison Company.............000-- 25,977,400 149 
Edison El. Il. Co. (Boston)..........0 eee 22,528,000 288% 
North American Company.........+.+e+5+ 29,793,300 8114 
Northern States Power Co..........-00+. 6,170,000 107 
Pacific Gas & Electric Co................ 34,035,858 68% 
Peoples Gas Light & Coke Co............ 38,590,000 129% 
Public Service Co. of Northern Illinois... 11,573,900 118% 
Republic Railway & Light Co............ 6,206,000 56 
United Light & Railway Co.............. 6,900,100 55 
Total uci sewn dews eee enn e E aE $475,667,167 4 


Value on Shrinkage 
basis of shown by 
present multiplying 
capitali- Percentage given de- 
zation and Value on of shrink- cline by 
highest Recent basis of age to present 
price lowest present common capitali- 
reached. price low price. stock. zation. 
$ 12,704,306 170 $ 6,834,595 146 $ 5,869,711 
7,878,387 35 3,046,890 5514 4,831,497 
84,064,500 17 33,252,180 272 50,812,320 
27,282,214 27 6,447,438 87% 20,834,776 
70,173,989 36 26,803,857 KRY, 43,370,132 
71,050,295 100 45,838,900 55 25,211,395 
12,080,835 30 6,575,770 35 6,505,065 
150,223,832 761% 76,359,622 74 73,864,210 
38,706,326 104 27,016,496 45 11,689,830 
64,993,280 132% 29,990,400 155% 35,002,880 
24,281,539 39 11,619,387 42% 12,662,152 
6,601,900 50 3,085,000 57 3,516,900 
23,399,653 33 11,231,833 35% 12,167,820 
49,761,259 35 13,475,000 94% 36,286,250 
13,686,136 71 8,217,469 47% 5,468,667 
3,475,360 17 1,055,020 39 2,420,340 
3,795,056 24 1,656,024 31 2,139,031 
$664,158,857 wae $311,605,881 74% $352,652,976 


Note.—Percentage of shrinkage to value on the basis of present capitalization and highest price reached is 53.1 per cent. 


March 30, 1918. ° 


551 


An Electrically Illuminated Fountain 


Construction and Wiring Features of a Noteworthy 
Installation — New Field for Outdoor Lighting 


By A. L. POWELL 


western Pennsylvania, is a most attractive estate, 

one that has been carefully planned in every de- 
tail, and advantage taken of the wonderful natural 
beauty of the spot. 

G. W. Oimsted, the owner, realized that co-opera- 
tion of the landscape architect and the illuminating en- 
gineer was desirable to realize the full possibilities of 
the location. In many instances a beautiful picture has 
been visible only half of the day, but here the setting 
sun does not destroy the charm, for electricity steps in 
and really in many ways enhances its value. 

The little town of Ludlow, Pennsylvania, is located 
in a valley between two mountains running east and 
west. The house facing south is situated on the hill- 
side several feet above the main road and is clearly 
visible from the opposite side of the valley. 

To the east of the house the mountain was wooded 
and a swift stream or brook ran noisily down the slope. 
Under the skillful hand of the landscape architect this 
wooded area has been transformed into a striking 
grouping of foliage. The hill has become a series of 
terraces and the brook now tumbles over several more 
or less formal cascades. A general day view of the 
estate is shown in Fig. I. 

By use of concealed lighting, the water in the pool 
and falls is made to assume the primary hues and inter- 
mediate tints. It becomes a scintillating gem of con- 
stantly changing color, a most interesting spectacle. 
The lighting is carefully done and not in the least 
garish. 

The main fountain shown in the close up day view, 
Fig. 4, is of rough hewn stone with a circular pool 
and a spherical cave like recess. The reservoir on the 
upper terrace is used to impound the water from the 
brook and it flows through an underground passage 
to the fountain. Here it is spread out and pours over 
a lead lip in a solid sheet covering the mouth of the 


S ITUATED in the picturesque mountains of north- 


opening. A small stream also issues from the mouth. 


of the head carved in the keystone of the arch. 


Fig. 1—Generail View Showing Malin Fountain. 


To obtain the most effective results it was decided 
to light the water in the pool, the falling sheet and also 
the outer face of the structure. The relative arrange- 
ments and location of lighting outlets are indicated 
roughly in the rlan and vertical sections, Fig. 3. 

The bottom and sides of the pool are finished in 
white tile. This reflects the light to good advantage 
and for a given number of lamps produces the maxi- 
mum luminosity to the water. 

Three primary colors, red, green and blue were 
used in four sets of outlets arranged as follows: 

(a) A row of lamps around the front edge of 
the pool. 

(b) A group of lamps at the center of the pool. 

(c) Lamps behind the water fall hidden from the 
view of persons in front. 

(d) Lighting units to illuminate the masonry or 
facade. 

(a) The front edge of the pool was-so constructed 
as to overhang the water a sufficient amount to entirely 
conceal lamps in water-proof condulets, suspended 
from the lower surface of this ledge. Six 75-watt 
Mazda lamps were used here. The glass cap of the 
water-proof fitting in each instance was tinted to give 
the desired color to the light. The direct light from 
the lamps together with that reflected from the white 
tile surface renders the front part of the pool quite 
brilliant. 

(b) Three similar water-proof fittings were placed 
at the center of the pool pointing upward, with red, 
green and blue glass caps. It was feared that these 
might be visible through the water and a means was 
provided for hiding them from view, but as the foun- 
tain was in operation it was soon seen that the con- 
stant agitation of the water prevented the mechanical 
parts of the lighting effect from being visible to persons 
at the edge of the pool and that it was desirable to 
obtain the maximum light, therefore the proposed 
shield was eliminated. 

(c) Three outlets were arranged in nitches at 


Fig. 2—Close Up View of the Fountain. 
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\! 


Fig. 3—Plan and Elevation of Fountain, Showing Location of 
Lighting Outlets. 


either side of the cascade, on the vertical walls of the 
cavern. These were finished in white and the weather- 
proof type colored units installed here in groups of the 
primary colors. The light from these units is caught 
in the falling sheet of water and thus is rendered 
luminous. 

(d) To illuminate the face of the foyntain at cer- 
tain times it was at first thought possible to use some 
of the lanterns located on the approach as placed where 
flood lighting units could be inserted to direct beams 
of light on the face of the fountain. More careful 
‘consideration, however, revealed that anyone descend- 
ing the walk would meet this beam of light and be 
temporarily blinded—a dangerous condition. It was 
then proposed to place a couple of urns on the capstone 
of the pool with part of their structure cut away to 
permit the escape of the light. It has not been defin- 
itely decided as to whether bronze or cast concrete 
urns will be used, and in the picture the lamps and 
reflectors of the angle type are shielded by temporary 
pasteboard models. Clear lamps of the 100-watt 
Mazda C type are used in these outlets. 

It can readily be seen that with an arrangement of 
outlets as described above if suitable wiring is provided, 
wonderful flexibility of lighting can be obtained. Cir- 
cuits were arranged as shown in the upper portion of 
Fig. 4. These enable the color of light to be controlled 
at will and any one of the groups of lamps turned on 
or off as desired. A common wire provides one side 
of the circuit and ten return wires gives this flexibility. 

In the basement of the residence, which is located 
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a short distance from the fountain, a flasher is installed 
in a fire-proof box. The general appearance of this 
is shown in Fig. 5. It is manufactured by Betts & 
Betts, with ten switches of six amperes capacity. A 
Robbins & Myers 1/20 horsepower motor through a 
worm gear drives the shaft. The speed of the changes 
is, of course, controlled by the ratio of gearing and the 
speed of the motor. On the shaft are placed eleven 
wheels, one of which 1s continuous. On this the brush 
from the common wire rests. The other ten wheels 
are broken into 30 and 45 degree sectors. The proper 
relative positions of these sectois gives the various 
effects required. In the lower half of Fig. 4 is out- 
lined the arrangement used. 

Although there is absolutely no mystery connected 
with the operation of a mechanical flasher, it might be 
well to briefly describe the action which takes place. 
First combination. The brush attached to the return 
wire from the red front lights, circuit No. 1 would 
make contact with the section on wheel No. 1. Brushes 
on circuits 2, 3, and 4, would make no contact. The 
brush on circuit No. 5, or the return from the green 
center light, would make contact with wheel No. 5. 
Circuits 6, 7 and 8 would make no contact, while cir- 
cuit No. 9, the return wire from the blue rear light, 
would make contact on the section on wheel No. 9g. 
The sketch is really a developed view of the sectors on 
the flasher. 

On the first combination the red lights under the 
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Fig. 5—View of Flasher installed In Basement of House. 


front edge of the pool, the green light at the center and 
the blue lights behind the waterfall would be on. The 
edge of the pool would be red; toward the center, red 
and green would mingle; while the falling water would 
be tinted bluish. These lights would then go off and 
at that instant the front would change to blue, the cen- 
ter red and the falling water to green. Then there 
would be an abrupt change to green at the front, blue 
at the center and red on the falling water. The pool 
would next go dark and the urn lights be turned on, 
illuminating the face of the fountain. These would 
go off and all the water would be red, changing to red 
and green, then to green, then to blue and green, then 
to all blue, and so on through the other changes. 

The mechanism is so timed that there is a short 
period of darkness before the next cycle. 

From four to five minutes is required for a com- 
plete cycle, every color change taking about twenty 
seconds. 

In the day view of the fountain, Fig. 2, can be noted 
two “VV” weather-proof switches. One of these con- 
trols the lighting circuit and the other controls the 
motor. This arrangement is quite desirable as stop- 
ping the motor at any particular combination avoids 


Fig. 6—General Night View of Terraces and House. 
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the monotony that might exist if the fountain operated 
continuously in the same manner as an electric sign. 
One color combination can be held as long as desired. 

It is impossible to accurately describe the effects 
produced. The mingling of color generates many 
extremely delicate tints and the splashing water 
glistens with changing tone. Certain combinations 
are positively fascinating. The color from the lower 
lights sometimes seems to rise in the stream of falling 
water creating the impression of a secondary fountain 
flowing upward. The night view of the fountain, 
Fig. 6, with the water lights and urn lights turned on, 
does not at all adequately show the result. 

The paths leading from the street to the upper 
terrace are outlined with most artistic cast standards 
which are surmounted by octagonal lanterns. These 
are fitted with Mazda lamps and diffusing glass of a 
dense amber tone used in panel form. With these 
spots of warm light in the foreground, ahd the glisten- 
ing, colored waters in the background, the place 
assumes the appearance of a veritable fairyland. The 
elevation is such that the effect can be seen from the 
passing trains on the opposite side of the valley, and 
never fails to attract attention. A general night view 
is to be seen in Fig. 7. 

The landscape work was done under direction of 


Fig. 7—Close Up Night View of Fountain. 


Alling DeForest, a prominent landscape architect 
of Rochester, New York, and C. W. Beckley, an elec- 
trical contractor of Warren, Pa., installed the complete 
electrical equipment. To these gentlemen the writer 
wishes to extend appreciation for their co-operation 
in solving the problems incident to the artificial illumi- 
nation. 


Electric Welding Discussed.—On February 27 
Prof. Elihu Thomson lectured before the Lynn Sec- 
tion of the American Institute of Electrical Engineers 
on the above topic. Early models of electric welding 
machines were shown, also a great variety of finished 
joints designed to show the wide range of the art. 
By means of a welding machine on the platform a 
number of practice applications were made, and a full 
discussion of the various methods of welding was 
clearly given. 

The reputation of the speaker and the importance 
of the topic brought out a goodly attendance, which 
showed great interest in a subject of such timely im- 
portance. 
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Fastening the Coming of Electric 


Cooking 
TM ke ie wus vay = the existence of a cook- 


ing rate with many central-station companies, 

the electric cooking load continues only a rela- 
tively small portion of the whole. Today the electric 
range, by the average layman, is looked upon as some- 
what of an oddity and its owner as an individual out 
of the ordinary. Notwithstanding that the efectric 
range is increasing in use—it is estimated last year’s 
sales amounted to about $3,000,000—the electric range 
is looked upon and almost is still, except where water 
power is available, an appliance of the rich and a 
luxury for the more fortunate. 

When the past inertia of many central-station com- 
panies, due largely to a mistaken fear of the overlap- 
ping peak, the high cost and limitations of existing 
ranges, absence of facilities for serving this class of 
load and the innate conservatism of the housewife are 
taken into consideration, the progress made by the 
electric range cannot be considered a slow one. When 
considered in the light of the conservation of time and 
effort, food and fuel and more comfortable and pleas- 
ant conditions generally, the comparatively 
growth of this business is difficult to comprehend. 

Rome was not built in a day. Universal electric 
cooking is yet a long way off. But never were condi- 
tions more favorable for the application of electric 
cooking than they are today. The electric cooking 
utensil and the range especially, is not today what it 
was two years ago, one year ago. Range prices, often 
blamed for obstructing electric range progress when 
it was lack of faith and acumen amongst those that 
would have profited by its use most that was strictly 
to blame, are now not what they used to be. Lower 
prices will come as more ranges are made to meet a 
greater need, as has happened with the Ford car, and 
as always happens with any manufactured product. 
Meanwhile, the decreasing cost of electric ranges as- 
sumes a different aspect as a broader public view is 
beginning to take cognizance of all angles of the situa- 
tion rather than the narrow one of energy and appli- 
ance costs alone. 

What is needed today is more ranges in service. 
There is need for greater encouragement by the utili- 
ties of a load that some day they will appreciate at 
its true worth, as the hydroelectric companies have 
already. The electric cooking utensils, as means of 
saving time and labor, as a conservator of fuel, food 
and peace of mind, open up the vista of a new world 
in the kitchen of many a home. It rests with the cen- 
tral-station companies to bring the benefits of elec- 


slow 


tric cooking to the notice of its customers that they 


~can profit by them. And the time to do it is now, when 


coal is at its present high price, with indications that 
coal will not be cheap again for a long time, when the 


women are going out to the Red Cross, to the auxil- 
iaries and other places beyond the home to “do their 


bit.” Sociologic, economic and aesthetic forces are 
pushing the cause of electric cooking. It only remains 
for the utensil manufacturers, the central stations and 
the contractors to get in, too, and push together in 
keeping with the times and thus co-operate with the 
influences already at work. 

The extra hour of daylight during the summer will 
make the kitchen appear more than ever taboo this 
summer and other summers, more irksome the work, 
more obnoxious the labor and more tiresome the time 
for cooking the evening dinner. Those that can con- 
trol their cooking by the press of a button, auto- 
matically starting and stopping the cooking with the 
knowledge that the joint will be ready when needed, 
and let it go at that, will be better able to utilize the 
extra hour of daylight and appreciate the fact that 
cooking electrically is the mode par excellence. And 
then there is the moral effect, the knowledge that old- 
time methods have given place to the most modern, 
the cleanliness and the feeling of quasi-luxury. It is 
these things that bring home the truth, so often spoken, 
of the wisdom of doing things electrically. No better 
motto, no sounder advice is there, whether it be for 
ironing, cooking, washing, ventilating or lighting, than 
this—do it electrically. 


Keeping the Household Appliance at 
Work 


T MAY not be generally known that only about 50 
| percent of the household current-consuming devices 

sold are actually used. This statement was recently 
made by one whose opinion cannot be doubted. The 
statement is, moreover, borne out by appliance manu- 
facturers, who, by their repair parts sales, are able to 
watch closely the progress of appliance utilization. 
Inquiry amongst appliance owners shows that appli- 
ances are sometimes put away on the shelf, in the base- 
iment or some other out-of-the-way place and there 
are allowed to remain because “something is wrong.” 

The interest of neither the utility, the manufacturer 
nor contractor and dealer ceases when a device is sold. 
For the utility the profit on the sale is small and 
transitory compared with the income due to energy 
consumption during the life of the device. For the 
manufacturer there are repeat orders, there are the 
repair parts sales, for cords will break and heating 
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elements meet with misfortune and in any case reach 
their allotted span of life in course of time. For the 
contractor there is general repair work and additional 
wiring for floor and table receptacles, outlets for wash- 
ing machines, for lamps, the sewing machine and 
many more. Of the 22,000,000 homes in the United 
States only 7,000,000 are lighted by electricity, and of 
these less than 10 per cent are completely wired. The 
field is indeed a vast one, therefore. 

Illuminating engineers have long since realized that 
scientific and economically efficient lighting entails not 
only the application of the proper amount of illumina- 
tion, lumens in the right place, but that it is not less 
important that lighting units and fixtures, and even 
reflecting and absorbent surfaces be maintained in 
proper condition. To do this periodic cleaning of sur- 
faces and renewal of light sources with time is re- 
quired. So, too, with current-consuming devices. Little 
things must sometimes go wrong. But there is no need 
for a device to remain defective in these days when 
repairs may be made so cheaply, quickly and easily. 
Even with central-station service on a war basis, not to 
mention the capable dealer and contractor close at 
hand, there 1s little excuse for a useful household 
device to remain unused and useless because “it won't 
work.” Maintaining these devices in working order, 
which is incidentally a very small task individually, is 
as important for the owner as it is for all concerned. 

The general retrenchment and the increased adop- 
tion of central-station service have combined to lessen 
the work of central-station power engineers and sales- 
men. While new loads are not being actively can- 


vassed because of the general policy of retrenchment - 


and the fact that in many cases there is all the load 
available that capacity can care for, much remains that 
might be advantageously done by these trained forces 
in the way of improving the load-factor with existing 
connected load. Pushing the sale of current-consum- 
ing devices for use by houses already wired is one of 
these, for it is a method of load building possible with- 
out expending money and material when they should 
be conserved. Another purpose to which some can- 
vassers and salesmen might be usefully employed 
would be to determine what percentage of appliances 
is working and what percentage is put aside because 
in want of repairs. 

The current-consuming device in the home will 
play an important part in load building for the utility 
and in improving living conditions in the home. Every 
device sold and used is a step toward this end. But a 
device sold must be a device used if all are to benefit, 
as they rightly should. By inserts mailed with the 
monthly bill, by canvassing or advertising, or in any 
other way, and there are many ways, central stations 
should be the medium through which the current- 
consuming device is maintained in working order by 
manufacturer, contractor, dealer or utility. Push the 
sale of current-consuming devices, by all means, for 
there is need of them. But keep working those that 
have already been sold. 
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Scenic Lighting 
ITH the stress and strenuous activity being 
W put forward to winning the war many things, 
some important, some less important, have 
had to be thrown aside for the present until a more 
opportune time occurs for taking them up again. One 
of these is outdoor artistic and scenic lighting, color 
displays, the blending together of varigated colors for 
aesthetic, artistic and commercial purposes. 

Those that were privileged to see the wonderful 
color schemes and artistic scientific lighting effects 
employed at the Panama Pacific Exposition held in 
San Francisco in 1915 will long retain pleasant recol- 
lections of the display for its beauty, the perfect blend- 
ing into one grand panorama of luxurious and extrava- 
gant color. Expositions come for a brief period and 
then are gone. But there are other demands for out- 
door lighting and illuminated scenic effects that will 
always be with us, some practical and useful and 
mediocre, as tennis courts, baseball parks, swimming 
pools and playgrounds, some merely ornamental, as 
amusement parks, promenades and places of scenic 
interest. 

For artistic illumination, indoors and outdoors, 
electric lighting stands without a peer with its ease of 
control, its wide lattitude of location and vast range 
of color and intensity. When the war is over man- 
kind will turn again to art and nature, the things of 
beauty and the outdoors. And then electric scenic 
lighting, with all its possibilities of high lights and 
shadows, the soft, mysterious vapors and scintillating 
iridescence of light falling through gently falling 
water will come again to glorify the night, to surpass 
the mysteries and lavish wonders of -the Orient. 


The Third Liberty Loan 


N APRIL 6, the anniversary of the entrance of 

this country into the war, the third Liberty 

Loan will be open to public subscription. This 

loan must be oversubscribed and strike the death-knell 
to kaiserism and kultur. 

Today we have the choice of making a loan for 
victory or paying an indemnity for defeat. Today the 
choice is ours—and there can be only one answer. 
Buy Liberty bonds and bring nearer the day when a 
war-scarred world shall be freed from the tyranny of 
militarism and the curse of ambition-crazed nations. 

We must either lend our money to victory or hand 
it over to the kaiser in defeat. The way is clear. 
Either we must crush kulture, exterminate militarism 
and eliminate kaiserism, or be downtrodden, worse 
than slaves. Right must vanquish might, or as a 
nation we must go down to worse than death. We 
must give, and willingly, generously, to the third Lib- 
erty Loan and carry the loan over the top to victory. 

If you give every dollar you own, how little the 
sacrifice as compared to many? You are not asked to 
give, only to lend. It is your duty, your privilege, 
your good fortune to buy Liberty bonds andhold them. 
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Week’s Events 
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National Electric Light Association To Hold War 
Convention- Gas and Electric Service Committee Active 


NATIONAL ELECTRIC LIGHT ASSOCIA- 
TION TO HOLD WAR CONVENTION. 


Two-Day Conference to Be Held in Middle West—Exact 
Date Not Yet Decided. 


The National Electric Light Association will hold 
another war convention this year, the meeting to take 
the form of a serious business session at whick many 
of the important problems confrontirg utility com- 
panies will be discussed. 

Sessions will be held on two days. The place of 
meeting has not yet been decided although it is assured 
that some point in the Middle West, outside of Chi- 
cago, will be selected. Likewise no decision has been 
reached regarding date of the meeting except that it 
will be sometime between May 15 and June 15, de- 
pending on accommodations that can be secured. 

Walter Neumuller, of the New York Edison Com- 
pany, has been appointed chairman of the conven- 
tion committee. Announcement has been made that 
there will be no entertainment features and no induce- 
ments will be offered ladies to attend. 


OHIO CENTRAL STATIONS DISCUSS WAYS. 


TO SELL SECURITIES. 


Convention of Committee on New-Business Co-operation 
at Columbus, March 20, Advocate Sales of Stock 
by New Business Departments. 


The fourth meeting of the Committee on New- 
Business Co-operation of the Ohio Electric Light As- 
sociation was held at the Deshler Hotel in Columbus, 
Ohio, March 20, 1918. 

Chairman C. E. Yacoll of the Mahoning & Shenan- 
go Railway & Light Company, Youngstown, Ohio, 
presided. | 

President S. G. McMean of the Columbus Railway 
Power & Light Company, Columbus, Ohio, in his 
address of welcome stated that he believes in business 
conventions being held during the war. Mr. McMean 
also referred to the effect of franchise obligations that 
were assumed many years ago under present war con- 
ditions, but stated that he believed that it would be 


possible to educate the people to the fact that some of: 


these obligations were a hardship upon the utility and 
that relief would be secured. In this connection he 
referred to the attitude of many industrial concerns in 
being fairminded enough and willing to pay increased 
rates for their power service in spite of the fact that 
contracts had been executed in good faith between the 
parties for long periods. 

Following Mr. McMean’s address, Converse D. 
Marsh, president, Bates Advertising Company, New 
York City, made a very able address on the subject, 
“Where Is the Money Coming From?” Mr. Marsh 
believes that large sums of money can be secured for 
public utilities through the sale of their securities to 


their own customers in their various communities. He 
stated this was an opportune time to sell securities, 
especially to the laboring people, because of the high 
wages that they were receiving. Mr. Marsh stated that 
investigations have demonstrated that the laboring peo- 
ple have the money to invest and all that is necessary 
is to educate them along these lines. He also stated 
that the Liberty Loan had simply scratched the surface 
and believes that the commercial or new-business de- 
partments of public utilities were the proper ones to 
sell the securities. Mr. Marsh stated that the local 
conditions in the various localities would govern the 
plan to follow and stated that it was first necessary to 
secure the confidence of the public. The selling plan 
should be laid out well in advance and recommended 
the use of a salesman’s primer as a means of educating 
the men. The advertising of the proposition could be 
conducted through newspapers and booklets illustrated 
with pictures of the properties of the company. Fol- 
low-up letters should be used and the purchaser of 
stock should get a letter from the president. 

The address was discussed by F. B. Steele, Dayton, 
Ohio; W. W. Steele, Canton, Ohio; F. H. Hooper, 
Van Wert, Ohio; H. W. Clapp, Columbus, Ohio; 
C. E. Yacoll, Youngstown, Ohio; T. F. Kelly, Dayton, 
Ohio; and Secretary Gaskill, and emphasis was made 
on the work that had been done by the commercial 


-men of the central stations in connection with the sale 


of Liberty Bonds and that the purchasers of Liberty 
Bonds were the same people who should be interested 
in the sale of the securities of the public utilities. It 
is also believed that it was just as patriotic under pres- 
ent conditions to purchase securities of public utilities 
as those of the government. During the discussion 
reference was made regarding benefits to be secured 
by having large numbers of stockholders located in the 
communities served by the public utility. 


Ono AssociATION TO HoL_pD CONVENTION IN JULY. 


Following the luncheon, Mr. D. L. Gaskell, secre- 
tary of the Association, delivered a very interesting 
address, referring to the war and the conditions fol- 
lowing it. Mr. Gaskill advocates universal training for 
a period of at least one year, to occur after the boy 
has attended high school. He also stated that every 
one should attain to greater efficiency and he believes 
that one of the outcomes of the war will be a better 
opinion of public utilities by the people. He also be- 
lieves following the war the country will contain a 
greater number of law-abiding citizens and the men 
who have served the country will be the big men in 
government affairs. During Mr. Gaskill’s address he 
made the announcement that at the recent meeting of 
the executive committee of the Ohio Electric Light 
Association it was unanimously decided to hold the 
annual convention of the Association this year at 
Cedar Point. 

Following Secretary Gaskill’s address, the meeting 
convened and Leroy E. Eastman of the law firm of 
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Smith, Baker, Effler and Allen of Toledo, Ohio, ad- 
dressed the gathering on the subject, “Legal Aspects 
of a Contract.” Reference to this paper will be made 
in a future issue. 

Mr. Eastman’s subject was discussed by W. A. 
Wolls, Columbus, Ohio; D. L. Gaskill, Greenville, 
Ohio, George E. Miller, Cleveland, Ohio, F. B. Steele, 
Dayton, Ohio, and F. H. Hooper, Van Wert, Ohio. 
During the discussion it was brought out that most 
public utilities were not in favor of schedules or rates 
being put into effect that contained coal clauses. 

The next paper presented was by H. V. Higley, 
technical engineer, Isco, Inc., Detroit, Mich., on “Do- 
mestic Refrigeration, Its Development and Possibili- 
ties.” 

Mr. Higley’s paper was discussed by T. F. Kelly, 
Dayton, Ohio; C. D. Carlson, Cleveland, Ohio; D. L. 
Gaskill, Greenville, Ohio, and F. B. Steele, Dayton, 
Ohio. Messrs. Steele and Carlson referred to a num- 
ber of domestic refrigeration installations in Dayton 
and Cleveland, respectively, and stated they were giv- 
ing entire satisfaction. 

Mr. Higley stated his company believes that 20 per 
cent of the customers of every central station were 
good prospective purchasers for a domestic refrig- 
erator. 


MANUFACTURERS’ ASSOCIATION HOLDS 
: ANNUAL MEETING. 


Report of Proceedings, New Officers Elected and Com- 
plete List of Members. 


The Associated Manufacturers of Electrical Sup- 
plies met in third annual convention at Delmonico’s, 
New York City, on March 21, the meeting being the 
most largely attended of any since the Association was 
formed. 

H. B. Crouse, the president, called the meeting to 
order at 2 o'clock p. m. and an interesting and valuable 
program of discussion was carried through. 

General Secretary, Charles E. Dustin, reported that 
102 meetings of sections had been held during the year, 
and that all of these were well attended and of evident 
` profit to the interests represented. 

J. J. Gibson, chairman of the Committee of Inter- 
national Trade and Commerce, reported at length on 
the work of the Committee, and on motion an assess- 
ment of $25 for each member for each section repre- 
sented was unanimously voted to carry on the Com- 
mittee’s work. 

Charles L. Eidlitz reported in favor of trade accept- 
ances, and after an interesting discussion the matter 
was referred to the Board of Governors for further 
consideration. 

Mr. Gallagher, chairman of the Nominating Com- 
mittee, reported the following names of members for 
the Governing Board to hold office for three years, 
and they were unanimously elected : 

Charles Blizard, Electric Storage Battery Company, 
Philadelphia, Pa. 

D. R. Bullen, General Electric Company, Schenec- 
tady, N. Y. 

. - B. Crouse, Crouse-Hinds Company, Syracuse, 

H. R. Holmes, R. Thomas & Sons Company, East 
Liverpool, Ohio. 

J. F. Kerlin, National Carbon Company, Cleve- 
land, Ohio. 

Later the following officers were elected for the 
ensuing year: 
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President, A. W. Berresford, Cutler-Hammer 
Manufacturing Company, Milwaukee, Wis. 

Vice-president, B. E. Salisbury, Pass & Seymour, 
Inc., Solvay, N. Y. 

Treasurer, J. W. Perry, H. W. Johns-Manville 
Company, New York (re-elected). 

General Secretary, Charles E. Dustin, New York. 

Counsel, Judge Thomas M. Debevoise, New York. 

The annual banquet, held on Thursday evening, was 
well attended. The retiring president, H. B. Crouse, 
presided. Addresses were made by Mr. Crouse as 
toastmaster, Robert K. Sheppard and Major Donald 
Guthrie of the First Canadian Contingent, British 
Army, who recently returned from two and one-half 
years at the front in France and Belgium. There was 
patriotic and very enjoyable singing by the Manufac- 
turer’s Association Chorus of Bridgeport, Conn., and 
a flag was unfurled showing that 14,556 men from 
the Associated Manufacturers had joined the colors 
and were now in the service of the United States 
Government. 

The complete membership of the Associated Manu- 


A. W. Berresford, 
President-Elect Associated Manufacturers of Electrical Supplies. 


facturers of Electrical Supplies and the Board of 
Governors is as follows: 


BoARD OF GOVERNORS. 


A. W. Berresford, Cutler-Hammer Manufacturing 


Company, Milwaukee, Wis. 
Charles Blizard, Electric Storage Battery Com- 


any, Philadelphia, Pa. l 
: Le Clark, Safety Insulated Wire & Cable Com- 


pany, New York. 


H. B. Crouse, Crouse-Hind Company, Syracuse, 
N. Y. l 

L. W. Downes, D & W Fuse Company, Provi- 
dence, R. I. i 

D. R. Bullen, Generzl Electric Company, Schenec- 
tady, N. Y. 


J. J. Gibson, Westinghouse Electric & Manufactur- 
ing Company, East Pittsburgh, Pa. 

E. B. Hatch, The Johns-Pratt Company, Hartford, 
Conn. 

H. R. Holmes, R. Thomas & Sons Company, East 
Liverpool, Ohio. 

J. F. Kerlin, National Carbon Company, Cleve- 
land, Ohio. 

J. W. Perry, H. W. Johns-Manville Company, 
New York. | 

Warren Ripple, George Cutter Company, South 
Bend, Ind. 
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W. C. Robinson, National Metal Moulding Com- 
pany, Pittsburgh, Pa. 

B. E. Salisbury, Pass & Seymour, Inc., Solvay, 
New York. ) 

R. K. Sheppard, Simplex Wire & Cable Company, 
Boston, Mass. 


- LIST oF MEMBER COMPANIES. 


A. A. Wire Company, Newark, N. J. 
Acme Wire Company, New Haven, Conn. 
Adams-Bagnall Electric Company, Cleveland, Ohio. 
Adam Electric Company, Frank, St. Louis, Mo. 
Adapti Manufacturing Company, Cleveland, Ohio. 
Alphaduct Company, Jersey City, N. J. 
, American Circular Loom Company, New York City. 
American Conduit Manufacturing Company, Pittsburgh, Pa. 
American Cross-Arm Company, Chicago, Il. 
American Electrical Works, Providence, R. I. 
Mi amengan Enameled Magnet Wire Company, 
ch. 

American Metal Moulding Company, Newark, N. J. 

Appleton Electric Company, Chicago, Ill. 

Ansonia Electrical Company, Ansonia, Conn. 

Arrow Electric Company, Hartford, Conn. 

Atlantic Insulated Wire & Cable Company, New York City. 

Barkelew Electric Manufacturing Company, The, Middle- 
town, Ohio. 

Belden Manulacturing Com any, Chicago, Il. 

Benjamin Electrical anufacturing Company, Chicago, Il. 

Best Electric Company, Pittsburgh, Pa. 

Bishop Gutta Percha Company, New York City. 

Boonton Rubber Manufacturing Company, Boonton, N. J. 

Boston Insulated Wire & Cable Company, Boston, Mass. 

Bourn Rubber Company, Providence, R. I. 

Brunt Tile & Porcelain Company. Columbus, Ohio. 

Bryant Electric Company, Bridgeport, Conn. 

Bussman Manufacturing Company, St. Louis, Mo. 

Caldwell & Company, Inc., Edward T., New York City. 

Central Tube Company, Pittsburgh, Pa. 

Chase-Shawmut Company, Newburyport, Mass. 

Chelton Electric Company, Philadelphia, Pa. 

Chicago Fuse Manufacturing Company, New York City. 

Chicago Insulated Wire & Manufacturing Company, 
Chicago, Ill. 

Clifton Manufacturing Company, Boston, Mass. 

Collyer Insulated Wire Company, Pawtucket, R. I. 

Condit Electrical Manufacturing Company, Boston, Mass. 

Conduits Company, Limited, Toronto, Canada. 

Connecticut Electric Manufacturing Company, 


nn. 
Columbia Metal Hose Works, New York City. 
Cook Pottery Company, Trenton, J. 
Corliss Carbon Company, Bradford, Pa. 
Crescent Insulated Wire & Cable Company, Trenton, N. J. 
Crouse-Hinds Company, Syracuse, N. Y. i 
Cutler-Hammer Manufacturing Company, Milwaukee, Wis. 
Cutter Company, George, South Bend, Ind. 
Dayton Fan & Motor Company, Dayton, Ohio. 
D & W Fuse Company, Providence, R. I. 
Detroit Insulated ire Company, Detroit, Mich. 
Dickinson Manufacturing Company, Springfield, Mass. 
Diehl Manufacturing Company, Elizabeth, N. J. 
Dolph Company, John C., Newark, N. J. 
Drew Electric & Manufacturing Company, Indianapolis, Ind. 
Duranoid Manufacturing Company, Newark, N. J. 
Eastern Flexible Conduit Company, Brooklyn, N. Y. 
Economy Fuse & Mfg. Co., Chicago. Ill. 
Edwards & Company, New York City. 
Electric Cable Company, New York, N. Y. 
Electric Storage Battery Company, Philadelphia, Pa. 
Electric Fuseguard Company, Inc., Newark, N. J. 
Electric Railway Equipment Company, Cincinnati, Ohio. 
Electric Service Supplies Company, Philadelphia, Pa. 
Electrose Manufacturing Company, Brooklyn, N. Y. 
Emerson Electric Manufacturing Company, St. Louis, Mo. 
Empire China Works, Brooklyn, N. Y. 
Enameled Metals Company, Pittsburgh, Pa. 
Eureka Company, North East, Pa. 
Freeman Electric Company, KE. H., Trenton, N. J. 
General Electric Company, Schenectady, N. Y 
General Insulate Company, Brooklyn, N. Y. 
Goodrich Company, B. F., Akron, Ohio. 
Habirshaw Electric Cable Company, Inc., New York City. 
Hart & Hegeman Manufacturing Company, Hartford, Conn. 
Hart Manufacturing Company, Hartford, Conn. 
Hartford Faience Company. Hartford, Conn. 
Hazard Manufacturing Company, Wilkes-Barre, Pa. 
Garfield Manufacturing Company, Garfield, N. J. 
Harvey Hubbell, Inc., Bridgeport. Conn. 
Illinois Electric Porcelain Company, Macomb, III. 
Imperial Porcelain Works, Trenton. N. J. i 
Indiana Rubber & Insulated Wire Company, Jonesboro, Ind. 
Irvington Varnish & Insulator Company, Irvington, N. J. 
Johns-Manville Company, H. W., New York City. 
Johns-Pratt Company. Hartford, Conn. 
Kerite Insulated Wire & Cable Company, New York City, 
Killark Electric Manufacturing Company, St. Louis, Mo. 
Krantz Manufacturing Company, Ine., Brooklyn, N. Y. 
Locke Insulator Manufacturing Company, Victor, N. Y. 
Macallen Company, The, Boston, Mass. 
Manhattan Electrical Supply Company, New York City. 
Marion Insulated Wire & Rubber Company, Marion, Ind. 
Mark Manufacturing Company, Chicago, Ill. 
si ae aaa Electric Manufacturing Company, Long Island 
ty, N. Y. ' 
Metropolitan Engineering Company, New York City. 
Mitchell-Rand Manufacturing Company, New York City. 
Moore, Alfred F., Philadelphia, Pa. 
Mutual Electric & Machine Company, Detroit. Mich. 
National Carbon Company, Inc., Cleveland, Qhio. 
National Conduit & Cable Company, The, New york City. 
Lowell Insulated Wire Company, Lowell, Mass. 
National Electric Porcelain Company, Carey, Ohio. 


Muskegon, 


Bridgeport, 
Co 
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National India Rubber Company, Bristol, R. I. 

National Metal Molding Company, Pittsburgh, Pa. 
National Porcelain Company, Trenton, N. J. 

New England Electrical Works, Lisbon, N. H. 

New York Insulated Wire Company, New York City. 
Northern Electric Company, Ltd., Montreal, P. Q., Can. 
Ohio Brass Company nsfield, Ohio. 

Ohmalac Manufacturing Company, Chicago, IIL 

Okonite Company, The, New York City. 

Ostrander & Company, W. R., New York City. 

Overbagh & Ayres Manufacturing Company, Chicago, Ill. 
Pass & Seymour, Inc., Solvay, N. Y. 

Paiste Company, H. T., Philadelphia, Pa. 

Patrick Wilkins Company, Philadelphia, Pa. 

Peerless Electric Company, Warren, Ohio. 

Phillips Insulated Wire Company, Pawtucket, R. I. 
Pittsburgh High Voltage Insulator Company, Derry, Pa. 
Plaut & Company, L., New York City. 
Pratt-Chuck Company, Frankfort, N. Y. 
Electrical Manufacturing Company, Philadel. 
Railway & Industrial Engineering Company, Pittsburgh, Pa. 
Robbins & Myers Company, Springfield, Ohio. 

Rome Electrical Company, Rome, N. Y. 

Rome Wire Company, Rome, N. Y. 

Safety Armorite Conduit Company, West Pittsburgh, Pa. 
Safety Insulated Wire & Cable Company, New York City. 
Tayor Electric & Manufacturing Company, Wheeling, 


a. 
Sherwin-Williams Company, Newark, N. J. 
Square D Company, Detroit, Mich. 
Stromberg-Carlson Telephone Manufacturing Company, 
Rochester, N. Y. 
_ Scott-Ullman Company, The, Cleveland, Ohio. 
Simplex Wire & Cable Company, Boston, Maas. 
Speer Carbon Company, St. Mary’s Pa. 
Stackpole Carbon ompany, St. Mary’s Pa. 
Standard Underground Cable Company, Pittsburgh, Pa. 
Stanley & Patterson, Inc., New York City. 
Star Porcelain Company, Trenton, N. J. 
Steel City Electrical Company, Pittsburgh, Pa. 
Tabulating Machine Company, Washington, D. C. 
Thomas & Betts Company, New York City. 
Thomas & Sons Company, R., East Liverpool, Ohio. 
Thompson Electric Company, Cleveland, Ohio. 
Triangle Conduit Company, Brooklyn, N. Y. 
Trotter & Company, E. T., Brooklyn, N. Y. 
é Trumbull Electric Manufacturing Company, 
onn. 
Tubular Woven Fabric Company, Pawtucket, R. I. 
Union Electric Company, Trenton, N. J. 
V. V. Fittings Company, Philadelphia, Pa. 
Waclark Wire Company, New York City. 
Waterbury Button Company, Waterbury. Conn. 
Weber Electric Company, Schenectady, N. Y. 
Western Electric Company, New York City. 
Wakefield Brass Company, F. W., Vermilion, Ohio. 
Westinghouse Electric & Manufacturing Company, 
Pittsburgh, Pa. 
Wheeling Title Company, Wheeling, W. Va. 
Wheeler Reflector Company, Boston, Mass. 
Wirt Company, The, Philadelphia, Pa. 
Wurdack Electric Manufacturing Company, 
Louis, Mo. 
Yost Electric Manufacturin 
Youngstown Sheet & Tube 


Plainville, 


East 


Wm., St. 


Company. Toledo, Ohio. 
ompany, Youngstown, Ohio. 


ACTIVITIES OF COMMITTEE ON GAS AND 
ELECTRIC SERVICE. 


Co-operation With Government at Washington Results in 
Greater Co-ordination in War Work. 


During the past month the National Committee on 
Gas and Electric Service has steadily maintained its 
useful activities on behalf of the Government and the 
utilities affected by the war. Subjoined is a further 
report from the office in Washington as to work done 
up to the middle of March. 

Replies have been received by the Committee from 
various public utilities requested to furnish informa- 
tion showing the output of either electric current or 
gas to be used by manufacturers turning out war 
material. The data have been turned over to Dr. 
Garfield. Some of the reports show an amazingly high 
percentage of output furnished for this purpose. 

The Committee is working with the Conservation 
Department of the Fuel Administration Bureau on 
several plans to conserve the consumption of coal. 

The War Department has recently asked the Com- 
mittee to obtain information as to the possibility of 
taking over 200,000 kilowatts in turbine units which 
have been ordered by central stations from the large 
electrical manufacturing companies’ This does not 
necessarily mean that the turbines will be comman- 
deered, but a survey of these conditions has been 
thought necessary by the Department, and the Com- 
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mittee has been used as the avenue for procuring this 
information. 

This machinery is to be put to use in connection 
with the various nitrogen fixation plants, power and 
explosive plants, chemical and gas manufacturing 
plants which it is proposed to establish throughout the 
United States. In perfecting arrangements for the 
construction of these various Government plants it has 
been found that through a tying-in of some of the 
nearby electric systems a sufficient amount of elec- 
trical energy can be secured to make it unnecessary to 
put up isolated electric plants. This applies, however, 
only to the smaller operations. Several of the large 
operations, it is estimated, will require approximately 
90,000 or 100,000 kilowatts of electrical energy, and 
as it is proposed by the Government to erect several 
such plants, it can be seen that the necessity for tur- 
bine equipment is rather alarming. In this connection 
it will be well to state that the Committee has received 
a communication from the War Industries Board in 
reference to a possible demand for various Govern- 
ment plants, to the effect that the public utilities may 
feel assured they will be given a full hearing on the 
subject before any of their machines are requisitioned. 
The Committee 1s consulted by the various branches 
of the War Department when it 1s necessary to requisi- 
tion machinery that may be under order for the elec- 
tric light and power companies. In this way if ma- 


chines must be taken they will be taken where their. 


withdrawal will cause the least disturbance to oper- 
ating conditions. In several cases where the War De- 
partment had planned to take machinery for the pur- 
pose of installing its own plants, the Committee has 
been able to show where there was elready available 
power, thus making it unnecessary to construct any 
new individual plants. i 

A recent situation arose which was called to the 
attention of the Committee concerning a supply of 
electrical energy for a large munition manufacturer in 
Alliance, Ohio. It was represented that the power 
was not available in Alliance and negotiations had 
been entered into for the building of a transmission 
line from a neighboring city, approximately 14 miles 
distant, to serve this manufacturer. This action was 
strongly protested against by the Allance Gas & 
Power Company, and while the Committee could not 
take any position as favoring one or the other utility, 
it brought the representatives of the two utilities to- 
gether, with the result that arrangements were satis- 
factorily perfected for abandoning the proposed ex- 
pensive transmission line and securing the available 
service in the city of Alliance. 

The Fuel Administration is about ready to issue its 
plan for the zoning of coal, that is, assigning certain 
zones of production to certain zones of consumption. 
In this way a great deal of cross-hauling will be 
avoided. It has been found, however, that it would be 
almost impossible to zone the gas coal output, and it is 
proposed to issue special permits or licenses for this 
class of fuel. It is very doubtful if the situation as at 
present existing will be greatly disturbed, especially m 
the eastern part of the United States, and it is pro- 
posed to furnish New England with approximately 
two-thirds of her coal supply by water. 

As a very large percentage of coal contracts expire 
about April 1, there is some confusion or doubt as to 
their renewals, and some of the public utilities are 


experiencing difficulty in arranging for their coal for | 


the current year. After the zone system has been 
issued by the Fuel Administration, this matter will no 
doubt clear itself up. 
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At the request of Dr. Garfield, the Committee is 
endeavoring to secure from the central stations the 
location and names of isolated plants in their com- 
munities. This information is sought by the Conser- 
vation Department of the Fuel Administration, which 
is making a careful analysis of the ruel condition 
throughout the United States with a view to prevent- 
ing a repetition of the dangerous condition in which 
the country was placed during the last memorable 
year and winter, due to the shortage of coal. It is 
extremely important that the electric light and power 
companies send in these lists as early as possible. 

The Committee is working in close co-operation 
with the Oil Administration and information is being 
procured from the public utilities as to their require- 
ments for the coming year. When these returns are 
tabulated and turned over to the Oil Administration, 
it is the intention to take care of the full requirements 
of the public utilities at as early a date as possible. 

The question of diminishing the use of high- 
volatile gas coal by the steam railroads is now receiv- 
ing the attention and consideration of the Railroad 
Administration and the U. S. Fuel Administration. 
Meetings have been held betweer the operators and 
officials o” both administrations, with a view to mak- 
ing ettective some airangement that will improve the 
supply of gas coal to the various public utilities. The 
details of this working plan may be issued at any time 
by the authorities. 

The Committee is also receiving from the public 
utilities applications for help in obtaining relief from 
embargoes and assistance in procuring express deliv- 
eries of electrical material. 

The Quartermaster’s Department and the Aviation 
Division of the Signal Corps have sought the assist- 
ance of the Committee in obtaining information from 
public utilities in communities where they are about to 
establish large warehousing and other projects, as to 
amount of power available for their purposes. In all 
the communities thus far considered there is a sufh- 
cient supply of energy, thus making unnecessary the 
installation of any Governmental isolated plant. 


SPRING MEETING OF AMERICAN ELEC- 
TROCHEMICAL SOCIETY. 


Plans Completed for Tour in Tennessee and Alabama. 


The spring meeting of the American Electro- 
chemical Society has been scheduled for the week of 
April 28 and plans are nearly complete for a tour 
through Tennessee and Alabama, stopping at the im- 
portant electrochemical centers and water power. de- 
velopments located in these two states. 

Among the towns to be visited are Johnson City, 
Kingsport, Knoxville, Shefheld, Muscle Shoals, Chat- 
tanooga, Anniston and Birmingham. A special train 
will be provided and about one hundred members and 
guests have already signified their intention to partici- 
pate. Further details regarding this trip may be ob- 
tained from Charles F. Roth, chairman of the com- 
mittee, 50 Fast 41st street, New York City. 


BIG MANGANESE PLANT FOR U.S. 


Construction of a plant at Great Falls, Mont., for 
the production of ferro manganese, which will release 
50,000 tons of shipping now carrying manganese to 
this country from Brazil, has been undertaken by the 
Anaconda Copper Company. The shipping released 
would be capable of carrying 300,000 tons of food and 
material annually to Europe for the American armies. 
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Campaign Efforts of Brooklyn Company—Former Business 
of Illinois Utilities—Activities of Utah Power & Light Co. 


RETURN POST CARD ADVERTISES SPE- 
CIAL MONTHLY SALE. 


Brooklyn Edison Illuminating Company Carries on Sales 
Campaign Amongst Residential Customers 
Successfully. 


For some time the Edison Electric Illuminating 
Company of Brooklyn has been carrying on a special 
campaign for the sale of various electrical devices. 
Each month a “special” is for sale, and each month 
a different device is offered at advantageous terms. 
In this way customers are able to gradually collect a 
number of useful devices conveniently. 


a ma 


February Price $6.65 
Regular Price $7.50 


Electric Grill 


Four Heats 


THE BROOKLYN EDISON SPECIAL 
for February is a Four-Heat Electric 
Grill which we have reduced to 


$6.65 


February Only 


Note these features 


Each Grill ıs supplied with a 
six foot cord and plug, two 
pans—one 1 inch and the other 
2 inches deep—a deflector- 
cover and a grid. All these 
parts are heavily nickeled and 
the stove can be operated from 


This stove is a complete table outfit of almost 
any lamp socket. 


unlimited uses. It makes perfect toast, pre- 
pares eggs in every style: grills bacon; broils 


-_— a a 
chops and steaks; cooks cereals and vege- 


tables—and two operativns may be performed 
at one time. 


A special feature is the heat control—a very 


LEASE send me one: of the 4-Heat 
Electric Grills at the February Sale 
Price of $6.65. 


simple arrange ment makes tt possible to obtain 
four different degrees of heat. 
Name - ~~ ---- - wate 


The special price of $6.65 is for February only. 
Sign and mail the attached post-card and a Adinin <r 
Grill will be delivered to your home in Brooklyn. 


February Price $6.65 Electric Grill 


Fig. 1.—Return Post Card Used in February Sales Campaign for 
Electric Grill. 


One of the methods employed to advertise the 
coming campaign is to issue special return post cards 
to each residential customer. These are mailed with 
the monthly electric light bill. Upon these cards, as 
can be seen from the accompanying illustrations, 1s 
explained in detail the uses and advantages of the 
device being sold during the month and the terms upon 
which ‘it is being offered. 


MARCH VIBRATOR SALE $11.90 


it isa well known fact that stimulation of the blood, by gpeana of 
vibratory massage is helpful in relieving rheumatic pains, sore muscies, neur- 
algia, headaches, etc., etc. As a preserser and developer of beauty and 
health, vibration also has a recognized value. 

We have selected as the Edison March Special an electric vibrator, 
particularly designed for home us, and reduced the price for this month 
only to $11.90 with payments, if desired— $6 90 down and $500 on your 
next lighting bill 

This vibrator has a universal motor, operating on either direct or alter- 


nating current: attaches to any lamp socket, seven feet of cord is provided. 
and it is controlled by a small switch in the handle. 
Included at the sale price is a set of 6 applicators, each having a 


particular use, which is fully explained in the directions. The entire outfit 
ts packed in an attractive leatherette case 

You may order by phone ar by signing and mailing the attached post 
card in March. 


EDISON ELECTRIC ILLUMINATING COMPANY OF BROOKLYN 
360 Pearl Street Telephone 8000 Main (all offices) 


During the month of February a four heat electric 
grill was in this way offered for sale at the special price 
of $6.65. As will be seen, all details about the device 
and terms upon which it is offered are contained upon 
the card sent out. The result of this campaign was 
that during February 442 grills were sold. And of 
these 150 were ordered direct by mail on the return 
postal cards. This campaign is considered very satis- 
factory, especially when compared with the campaign 
in November, 1916, which resulted in the sale of 265 
grills. 

Tor the March sales campaign an electric massage 
vibrator was selected. This device, as brought out on 
the return postal card shown, is being sold at the 
special price of $11.90, payable in two installments. 
While to date the amount of total sales is not available, 
it is known, however, to be above the record set 
last year. 


FARMER BUSINESS PROFITABLE TO THE 
SPRING VALLEY COMPANY. 


Sale of Appliances Important Adjunct to Furnishing of 
Rural Service. 


The Spring Valley Utilities Company, controlled 
by Brown Brothers, Spring Valley, Ill., is a distributor 
of electric service to 28 towns, and to many farm con- 
sumers, in Bureau, Putnam and Henry counties. It 
produces no power, but purchases electric energy from 
the Northern Illinois Light & Traction Company. The 
ten coal mines situated within a radius of 8 miles of 
Spring Valley, in Bureau and Putnam counties, are 
connected to this system.and are big users of energy 
for power and light. The coal-cutting machines, coal- 
haulage cars and most of the shop equipment are elec- 
trically operated, direct current being used. Power 
is delivered as alternating, and the mines have their 
own converters for changing to direct current. There 
are a number of industrial plants in this company’s 
territory which are supplied with power, one of which 
is that of the Mineral Point Zinc Company. On the 
entire system the company has between 4000 and 5000 


Edison Vibrator Sale$11.90 


$6.90 Down 
5.00 Next Month 


Please send me one of the March Special 
Vibrators at the sale price of $11.90. (For 
sanitary reasons | understand that this 
vibrator cannot be returned for exchange or 


' ADDRESS ad 
Check here ( 


Fig. 2.—-Return Post Card Sent Out to Residential Customers Telling of March Sale of Electric Massage Vibrator Special. 


March £0, 1212. 


meters in service. As these meters are scattered over 
a wide territory maintaining them is quite a job. 

A most interesting feature is the expansion to serve 
farm consumers. Connections were made to over 100 
farms in 1917. Line extensions to serve farm and 
town customers during that year amounted to 8o miles ; 
the longest extension of any one line was 20 miles in 
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Brown Brothers’ Spring Valley Store. 


Bureau county, to connect up with the town of Man- 
lius. Some time last year this company took over the 
small municipal plant at Atkinson which is being oper- 
ated. However, the company is extending one of its 
lines from Annawan to Atkinson, and when the exten- 
sion is completed the Atkinson plant will be dismantled. 
This “vill make Atkinson the most westerly point on 
the system. It is 60 miles from Spring Valley. All 
such extensions increase the possibilities of farm 
service. 

Farmers within reach of the company’s lines are 
anxious to get the service, and to encourage them in 
co-operation the company offers to extend a transmis- 
sion line into any tributary district on the basis of 
being assured three farms to the lineal mile of line, 
and that the owners of each farm will agree to use 
power service amounting to $75 per year tor two 
years. 

The farm branches built recently. consist of No. 8 
iron wire. The company is enthusiastic over farm 
business. It comprises a day-load consumption, in 
a prosperous industry. The revenue does not end with 
the sale of light and power, which is followed by a 
splendid cash business in the sale of washing ma- 
chines, vacuum cleaners, electric ranges, lighting fix- 
tures, fans and other appliances. Some dairymen who 
use electric milking machines have tried electric fans 
fo” keeping flies away in the summer season, and have 
found it worth while. 

Brown Brothers, besides delivering light and power 
service through the Spring Valley Utilities Company, 
also handle a line of appliances and fixtures at their 
Spring Valley store, an illustration of which is given 
herewith. Their display of fixtures, hung from sus- 
pended beams, presents an inviting appearance; and 
the arrangement of ranges, washers, vacuum cleaners 
and wall cabinets help to make a well-balanced display. 
The basement of their building is stocked with meters, 
motors, insulators and other supplies. > 


Liberty bonds are necessary to save civilization, 
and save the lives of our staunch allies and our brave 
sons. Some will give their lives, all must give a little 
of their treasure to the cause of freedom. 
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STATISTICS ON GROWTH OF UTAH POWER 
& LIGHT COMPANY. 


The accompanying table gives in condensed form 
statistics on the wonderful growth of the Utah Power 
& Light Company, Salt Lake City, during the past 
five years. 

The company now owns or controls electric power 
and light, street railway, gas, steam heating and water 
properties in the states of Utah, Idaho and Colorado. 
These properties are now operated as Utah Power & 
Light Company, Utah Light and Traction Company 
and the Western Colorado Power Company. In turn 
these companies represent the consolidation of a large 
number of small properties, and, as near as can now 
be determined, a total of seventy companies including 
the original companies which were formed many years 
ago in the early days of the art, together with all sub- 
sequent consolidations, reorganizations, et?., are rep- 
resented in the list of the predecessors of the present 
operating companies. 

S. R. Inch, vice-president and general manager, in 
a recent issue of the company’s bulletin, makes the fol- 
lowing statement regarding the growth in business 
during the five-year period ended December 31, 1917: 

“The success of our efforts to popularize the use 
of electricity in the home, by the use of electric appli- 
ances, has been remarkable. We can take credit, also, 
in being one of the pioneer companies to encourage 
the use of electricity for cooking purposes, with the 
result that we now have 2076 electric fuel customers 
on our system. 

“The increase in our power load has been nothing 
less than phenomenal, with the result that our hydro- 
electric Operations in the year 1917 saved, at a con- 
servative estimate, not less than 1,000,000 tons of coal 
which would otherwise have been necessary to produce 
the power we supplied in the territory served. 

The growth in the use of electrical energy in our 
territory can perhaps be best shown by a tabular com- 
parison contrasting the conditions as they existed when 
we entered the field on December 31, 1912, with those 
which obtained five years later, December 31, IQI7. 
Such a tabulation follows, in which are given the 
actual figures and percentages. 


TABLE SHOWING INCREASED USE OF ELECTRIC 


SERVICE. 
Dee. 71, Dec. 31, % 
Item. 1912. 1917. Increase. Inc. 
Population of territory served 240,000 321,830 81,830 34 
Total number of customers. 39,700 64,267 24,567 62 
Connected load—Total, kw. 69,650 186.571 116,921 167 
Connected Joad—Lighting, kw. 27,900 62,556 34,686 125 
Connected load—Power, kw. 41,750 114,956 73,206 175 
Connected load—Cooking, kw. 0 8,029 9,029 — 


System Output—kw-h., 


12 months ending ...... 220,500,000 502,183,000 275,683,000 122 


Combined peak load, kw... 38,000 79,562 41,562 110 
Gas output, cubic feet—12 

months ending .......... 23,000,000 63,820,000 40,820,000 177 
Gas mains—Miles .......... 10 37 27 270 


No. of electric generating 

plantS ..ssssesessssssese 38 45 7 18 
Installed generating capac- 

ity—Hydro, kw. ........ 72,187 125,257 53,070 73 
Installed generating capac- 

ity —Steam, kw. ......... 26,200 25.565 —635 —2.4 
Transmission lines over 11,- 

000 v. in miles ........... 995 1,509 514 52 
DistriLution lires 11,444 v. 

and under, in miles..... 1,151 1,834 683 60 
*Gross earnings—12 months 

ending (dollars) ........ 2,636,922 5,182,518 2,545,596 97 
*Average revenue per cap- 

Ita—Dollars (annual) P 11.00 16.10 5.10 47 
Average connected load per 

capita—Watts .......... 290 580 290 100 
Taxes paid for 12 months 

ending sf isiwssctivede sess 128,755 417,000 288,245 225 
Gross merchandise sales 12 

months ending—Dollars . 15,000 478,242 463,242 3100 


*Not including street railway 
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APPLIANCE SALES STIMULATED BY 
APPEAL TO PATRIOTISM OF 
HOUSEWIVES. | 


The accompanying illustration shows a striking 
letterhead which the Utah Power & Light Company, 
Salt Lake City, is sending to its residence customers 
to popularize the use of electric ranges and household 
appliances. An appeal to the patriotic instincts of its 
customers is made by pointing out that the use of elec- 
tric appliances will aid in winning the war by con- 
serving food and fuel and releasing the labor of 
women so that they can devote more of their time to 
more important war activities. 

W. R. Putnam, sales manager of the company, in 
commenting on the remarkable results achieved in the 
sale of appliances during the past five years, holds that 
“One of the problems in handling merchandise is satis- 
factory co-operation with the dealers and contractors 
in the territory. At first thought the contractor and 
dealer objects to any extensive merchandising on the 
part of the utility as he feels that the utility is taking 
away from him business which properly belongs to 


UTAH POWER & LIGHT COMPANY 
Efo wmi Probie Soeisa 


Tes, Madasn, thoro IS a way to do 

c the boys in the tronchəsi 
low deeply they revere you for what you have already done == for the 
knitting, tho bandages, the books, the letters of’love and choor! Every 
little packago you sond over the coas io ond zoro reminder to thom of 
Amorica’s devoted womanhood == one mare sacred inspiration to our 
gallant fighting mon, 


nity to do more end 


You fool this keenly, tun 
takes both your time 


sore for the boys == unhaspored by housowork that 
and your strongth. 

Electrical household appliances will give you that opportunity. They do 
usay with tho drudgery of housework, and save an irrt o amount of tise. 


* house sore thor- 
several hours. 


With an electric vacuus cleaner, you cai clean yo 
oughly in a fow alnutes than you can sith a broom in 


of taske, and a 


As for cooking ==- electricity has made it the Lightost 
nu | i ly patriotic »e 


genuine pleasure. Moreover, clectrical cook! 
it saves food and it saves coal. 


no torrora for you when you have an.ploctric washer., The 
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Seving, too, has been made onsy by eloctricity, for with a eotor attached 
Seving- caching, all you have to do is to guido tho stitch, 


v you how electrical applis 


s no 
307, do your housework far sore 
give you the added hours for those tasks of love 


Sincerely yours, 
Ulah havas ohl by 
Letter on Special Letterhead Sent to Residence Customers. 


him. We have shown the contractors and dealers that 
the maintenance of list prices, except in the case of 
special campaigns, and the extensive general adver- 
tising of electrical merchandise which we carry is 
really an aid to them in developing their merchan- 
dising business if they are willing to follow up our 
work, using good window displays and having up-to- 
date showing on their sales floor. 

“Our merchandising policy has been beneficial in 
many ways; the sales of electric current for residence 


use, exclusive of fuel use, increased 84 cents per cus- 


tomer during the year 1917 over the year 1916; this 
can be mainly attributed to the use of electric appli- 
ances by customers; our profits on merchandise sales 
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pay approximately go per cent of the entire expense 
of our sales department; our net cost of securing new 
business has dropped from approximately 14 cents in 
1913 to 1.4 cents in 1917. 

“The merchandise sales of our predecessor com- 
panies in the year 1912, the year prior to Utah Power. 
& Light Company operation, were approximately $15,- 
ooo. The merchandise sales of the Utah Power & 
Light Company for the first five years cf its operations 
are as follows: 


1913 si eaa Wears Ad ea hoe ee eles Sears eae $ 98,538 
EE esa E artis rtaln ne ah crdld aa ean EE eee Daa eae 117,753 
Mobs aie aide eae ew aes es E E ae ee ots 229,075 
1910 cow eeehe Eae e E oaaw sated Does 375,838 
TILT rea eee emai Ws beets eeu aah e eee 18,242 


FRANK APPEAL TO PUBLIC WINS 
RECOGNITION. 


A novel and effective series of newspaper adver- 
tisements for public consumption has recently been 
concluded by Durham (N. C.) Traction Company and 
the tangible results is that the citizens and officials of 
the city now view with understanding the efforts to 
secure a 6-cent fare and the tempering of certain rad- 
ical ordinances. 

This public program was in charge of J. Frank 
Johnson, railway engineer, who has now been trans- 
ferred to the Bartlesville (Okla.) Interurban Railway 
Company in a similar capacity. 

The Durham advertisements were run in 15 con- 
secutive issues of both the afternoon and morning 
newspapers and were popularly known as the “Pup” 
series because each was headed by a picture of an 
agonized canine seated on a tub with forepaws in a 
begging attitude, while a huge chain bound him firmly 
to a large stake. The readers’ wonderment as to this 
symbolism was permitted to continue for six adver- 
tisements and the public learned that “Pup” meant 
“Public Utility Problems,” and it was apparent the 
dog represened the Durham Traction Company, 
piteously begging for relief from the bonds of obsolete 
city rgulations. 

All the advertisements were instructive, frankly 
setting forth the company’s difficulties in an abnormal 
period when operating and construction costs were 
often trebled and quadrupled. 


FORT SMITH COMPANY COMPLETES 


TRANSMISSION LINE TO ALMA. 


A 33,000-volt transmission line from Fort Smith, 
Ark., to serve Alma and a number of other communi- 
ties has been completed and the Citizens Service Com- 
pany, which distributes electricity in Alma and other 
communities, is now receiving its electrical energy sup- 
ply from the Fort Smith Light & Traction Company. 
Citizens Service Company is completing a line from 
Alma to Ozark, the electrical requirements of which 
will also be served by the Fort Smith Company. With 
the completion of these transmission lines the Fort 
Smith Company will serve all the electrical require- 
ments for a distance of 45 miles west and south of the 
city. . 


Electric Locomotives for Manchurian Coal Mine. 
—The so-ton electric locomotives for use by the 
Fushun collieries for freight handling are the first of 
the kind ever built at the South Manchuria railway 
workshops in Asia. They are for standard gauge. 
Each locomotive is designed to haul 580-ton trains 
at the speed of 12.9 miles per hour on level track. 


March 30, 1918. 
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Automatic Control of Electric Heaters—Collapsible Form 


of Manhole Guard — Causes 


AUTOMATIC CONTROL OF ELECTRIC 


HEATERS, VALVES AND SIMILAR 
APPARATUS. 


By G. E. PALMER. 
The Palmer Electric é Manufacturing Company. 

In making use of contact arms operated by gauges 
responsive to varying temperature, voltage, pressure, 
etc., for the purpose of correcting or automatically con- 
trolling the conditions affecting the operation of these 
gauges, it has been the writer's experience that an un- 
desirable or erratic range of regulation may frequently 
be charged to the varying value of the contact made by 
the gauge, and that this variance is due to the inherent 
characteristics of the contact made by devices re- 
sponsive to slightly varying conditions, and particularly 
so when they are readily affected by external influences 
such as vibration, etc. 

Where close regulation is an essential feature of 
the control secured by a gauge, any deterioration of 
the contact-making points will seriously affect its cali- 
bration, and when a spark or arc occurs at these con- 
tact points, much difficulty is found in compensating 
for the error introduced by the burning or oxidization 
of these points, this arc being difficult to control when 
the trembling motion of the control arm results in an 
ineffective contact. 

The volume of this arc may, of course, be reduced 
by various methods, but an entire absence of spark at 
the contact points may be secured by an arrangement 
of a secondary contactor consisting of a magnet coil in 
combination with an external resistance and gauge, as 
illustrated. 

The best results in a secondary contactor of this 
type are usually secured by a solenoid magnet on alter- 
nating current and an electro-magnet type of magnet 
when direct current 1s used. 

This magnet is connected across a difference of po- 
tential in series with a resistance, the coil and resist- 
ance being of such design that either will carry the full 
potential of the circuit without destructive heating. 
The magnet is supplied with an armature and the rela- 
tive design characteristics of the magnet, armature and 
resistance are such that the magnet will attract and 
raise the armature to the position shown in cut, closing 
the circuit D when the resistance is bi-passed, and re- 
tain the armature in this position when the resistance 
is again introduced into the circuit. The armature will 
fall to the position where it closes the circuit C when 
the magnet is bi-passed but will not be attracted so as 
to break this circuit when the magnet ts again intro- 
duced into circuit with the resistance until such time 
as the resistance may again be bi-passed. 

The gauge contacts A and B are connected to the 
circuit as shown in cut, the gauge being shown as a 
thermostatic arm in contact with A, this contact hav- 
ing bi-passed the resistance, causing the armature of 
the solenoid to be attracted, closing the circuit at D. 


of Meter Humming — Notes 


When the contact arm moves away from A, due to 
a variation in the conditions which affect it, introduc- 
ing the resistance into series circuit with the magnet, 
the armature of the magnet still remains in the posi- 
tion where the contact D is closed, until the thermostat 
or gauge arm contacts with B, bi-passing the. magnet 
and causing the armature to drop and close the circuit 
at C, this action being repeated as the arm alternately 
contacts with B or A. 

It will be observed that as the thermostatic arm 
moves into or out of contact with either A or B that no 
circuit is actually ruptured; the action of the armature 
being secured either through bi-passing the resistance 
or the coils of the magnet and in consequence no arc 
or spark is caused at either A or B. 

When a contact of the kind produced by the ther- 
mostatic arm shown in illustration at either A or B is 
caused by vibration instead of by a change in condi- 
tions under which the arm would normally make con- 
tact, the period of the time of this contact is usually of 
such short duration that the armature is held in posi- 
tion by inertia, with the result that the operation of 
closing the contacts C or D, affecting translating de- 
vices E and F’, registers accurately with the change in 
conditions that it is desired to have the devices control 
without causing the translating devices to operate un- 
necessarily. 

The translating devices E and E’ are shown as they 
appear in cut for the purpose of simplifying the dia- 
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Diagram of Connections of Switch for Automatic Control of 
Heaters, Valves, Etc. 


gram; but as arrangements of this kind are usually 
supplied for the purpose of controlling electric heaters, 
reversing motors, or valves, the utility of the arrange- 
ment may be readily understood. 


To make Democracy safe, to free the world of 
tyranny and crush militarism, the third Liberty Loan 
will be issued on April 6, the anniversary of our en- 
trance into the war. All must partake of these victory, 
Liberty bonds. 
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CAUSES OF METERS HUMMING AND 
‘THEIR REMEDIES. 


Some interesting points were brought out as re- 
gards the humming of electric watt-hour meters by 
George Hewitt in a paper entitled ‘““Watthour Meter 
Maintenance” read before the Minnesota. Electrical 
Association at their convention in Minneapolis on 
March 11, 12 and 13. 

It was there pointed out that humming of meters 
may be due to internal causes such as loose irons in the 
laminations, improper assembling of the operating ele- 
ments, etc., or it may be due to defects in the meter. 
Noise in Westinghouse meters is often caused by the 
top bearing pin becoming rusted, or by clogging due to 
dirt and old dried oil between stationary and rotative 
parts, by loose play between the first and second register 
wheels, or a defective ball bearing. With the General 
Electric meters the noise is often caused by defective 
top bearings, flat jewels, weak jewel spring, looseness 
of the light-load compensator. Among the other makes 
of meters gummed up top bearings, or loose parts, and 
flat jewels are common sources of humming. These 
flat jewels are the cause of much noise when used in 
an induction meter ; in fact, you would almost imagine 
that meters were designed to hum because the flat 
jewels allow the rotating element to shift easily. A 
slight amount of vibration is present in all induction 
meters, and the buzz and rattle is caused by the inter- 
action of the vibrating alternating current magnetic 
field and the magnetic field produced by the permanent 
magnets. This may be explained by stating that the 
field of the current induced into the disc by the mag- 
nets is attracted and repulsed by the field set up by the 
alternating currents in the potential and current coils 
of the meter. This action occurs 7200 times per min- 
ute and results in a continuous singing hum, or loud 
rattle, as the disc shaft is forced up one side of the 
jewel, then down again. 


Fig. 1.—General Arrangement of A-frame Manhole Guard. 
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Before deciding that a meter is actually objection- 
able because of inherent humming, an investigation 
should be made to see if the trouble cannot be cor- 
rected by changing the meter’s location or setting up a 
solid support. Unless a meter is located upon a solid 
support, the small vibration due the meter may be 
amplified, therefore it may be accepted as a funda- 
mental rule that meters should not be located upon 
hollow walls or thin partitions which by their very 
nature act as sounding boards or amplifying media 
which take up and intensify any slight vibration of the 
meter. A meter tester can often help reduce the noise 
by putting rubber washers at the rear of the meter to 
act as cushions, he can adjust the meter to the local 
conditions, check up connections and perhaps at the 
same time detect tampering with the meter. 

Noisy meters are most objectionable, as the con- 
tinual hum and rattle is not only annoying but causes a 
customer to think that his meter is operating even 
though he has no lights burning, which results in many 
complaints being made to the office of central stations. 


COLLAPSIBLE FORM OF MANHOLE GUARD 


Features of Wooden Manhole Guard Employed by Cleve- 
land Electric Illuminating Company. 


3y E. E. NOBLE, 


of Construction, Cleveland Electric Illu- 
minating Company. 


Superintendent 


Every company having underground cables em- 
ployes some form of manhole guard to indicate the 
road is open and thus protect the men in the manhole, 
at the same time preventing danger to traffic above. 
The purpose of a manhole guard may be to indicate 
danger and have little mechanical strength on the one 
hand, or it may have sufficient mechanical strength on 
the other hand to prevent danger to men working be- 
neath the road and traffic above from falling in. How- 
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Fig. 2.—Swinging Arm Supports Tarpauling 


March 30, 1918. 


Fig. 3.—The Guard Makes a Roomy and Wind and Rainproof 
Tent. 


ever, a guard that indicates in an unmistakable way 
that the road is open offers all the safeguards required 
in the ordinary way. Moreover, the lighter is the form 
of guard used, the less is the likelihood of its being 
dispensed with in times of emergency—as are so many 
cases of underground work. 

The details of a manhole guard employed by the 
Cleveland Electric Illuminating Company may not be 
without interest because the form of guard possesses 
the great advantages of being light and compact—both 
important indeed where there is so much in the way 
of tools, cable, and so on, to be carried around in any 
case. 

The details of the guard are shown in Figs. 1, 2, 3 
and 4. The guard, as can be seen, simply consists of 
an A-frame, which folds very compactly when not in 
use and when in use hooks into the manhole frame, 
fitting either the long or short side of the rectangular 
manhole. The frame weighs only 34 pounds. In the 
center of the top rail a socket is installed, into which 
a red flag will fit, for indicating danger during day- 
light. A hook is also available upon which to hang a 
lantern at night, shown in Fig. 1. The location’ of 
this hook is such that one lantern is visible from all 
directions, thus doing away with the necessity of hav- 
ing to employ two lanterns. 

A portion of the frame is able to swing outward, 
as shown in Fig. 2, where it remains, and thus offers 
a convenient support for the tent or tarpaulin during 
wind and rain and cold. The tent fits the guard closely 
and is tied to it by rope, a 6-inch flap being left at the 
bottom which may be covered with earth to prevent 
water from seeping through into the manhole. The 
flap or awning, see Fig. 3, can be raised by raising the 
wooden frame, and should point away from the wind. 
The height of the awning is adjustable and will en- 
tirely prevent entrance of rain and snow even with a 
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Fig. 4.—Compact and Light, the Guard 


Around. 


Is Easily Carried 


strong wind blowing. A small pocket is sewn into 
the canvas to take the red flag. The canvas tent is 
capable of being folded very compactly, as is seen from 
Fig. 4. 

The guard is made of oak, the various members 
being bolted together with small carriage bolts. The 
hinge at the top, see Fig. 1, is formed by two 14-inch 
bolts. The bottom of the guard supports are shod 
with iron straps with projections on the inner side 
fitting downward inside the casting of the manhole 
casting, and in this way prevents the yuard from slip- 
ping down when once in place. To make the guard 
most conspicuous, the whole is painted red. 

The guard described is light and compact, is easily 
and quickly installed and as easily and quickly re- 
moved as can be appreciated by referring again to 


Fig. 4. 


COMPUTATION OF THE WEIGHTS OF 
CONDUCTORS. 


By Harry H. BARTH. 


The weight of a round conductor of any metal may 
be readily figured if the size and length of the wire and 
the weight per circular mil foot of the metal composing 
it are known, by applying the following formula: 

W = K X cir. mil. X L. 

In this formula W = the weight in pounds of the 
wire; cir. mil. = the area of the conductor in circular 
mils; L =the length of the wire in feet; K = the 
weight in pounds per circular mil foot of the metal. 

The following are the weights in pounds of one cir- 
cular mil foot of each of the commoner metals: Cop- 
per, 0.000,003,03 ; aluminum, 0.000,000,916 ; galvanized 
iron, 0.000,002,64; galvanized crucible steel, 0.000,- 
002,64. | 
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Sections 32 and 33 of Part III, National Electrical Safety 
Code—Handy Screw Box for Electricians—Testing Dry Cells 


PART III OF THE NATIONAL ELECTRICAL 
SAFETY CODE. — 


Rules for the Installation and Maintenance of Electrical 
Utilization Equipment—Sections 32 and 33. 

[The Etrectrica, Review has found that electrical con- 
tractors are quite unfamiliar with the National Electrical 
Safety Code, drafted by the Bureau of Standards, Washing- 
ton, D. C. This new Code aims to minimize the life hazards 
connected with the use of electricity. Part III of the Code ts 
of special importance to contractors, who will be called on 
more and more to make their installation work conform to 
tts requirements. To acquaint them with this portion of the 
Code, Part 111] is being reproduced in these columns, Sections 
30 and 31 having appeared in the tssues of March 16 and 23. 
Sections 32 and 33 with discussion appears below. The re- 
maining sections of Part IH will be published in the follow- 
sng issues.] 

SECTION 32.— Fuses AND OTHER CuTouTs, SWITCHES 
AND CONTROLLERS. 


320. Accessible and Indicating. 


All switches, automatic cutouts, controllers, start- 
ing rheostats, autostarters, and other control devices 
shall be readily and safely accessible to authorized per- 
sons; they shall be so located or marked when con- 
trolling circuits of over 1320 watts, as to sufficiently 
indicate their function and the location and character 
of the equipment controlled by them and whether they 
are open or closed. They shall be so installed as to 
minimize the danger of accidental operation. Where 
practicable, they shall be so installed that gravity can 
not close them; and such switches as close by gravity 
shall be provided with a proper stop block or latch to 
prevent accidental closing. 

Switches controlling emergency lighting circuits, 
elevator circuits, circuits in theaters, hospital operating 
rooms, and other circuits, the interruption of which 
might cause special hazard, shall be arranged so as to 
be accessible only to authorized persons. 


321. Hazardous Locations. 


When necessary to install fuses or other auto- 
matic cutouts, or switches or other control devices in 
locations where explosives, inflammable gas or inflam- 
mable flyings exist, they shall be suitably protected. 
(See Rule 307.) 


322. Where Switches Are Required. 


(a) Suitable switches shall be inserted in all feeder 
conductors connecting utilization installations to serv- 
ice connections from either overheac. or undergrcund 
lines. These switches shall be readily accessible, and 
as close as practicable to the point of connection with 
overhead or underground lines. 

(b) Suitable switches shall Le inserted in all circuit 
leads (except a grounded conductor, see Rule 310) to 
motors, transformers, storage batteries, electric fur- 
naces, and similar utilization equipment, except be- 
tween parts or pieces of apparatus intended to operate 


as a unit. 


Switches installed for use on lighting and similar circuits 
under 1320 watts are not required to interrupt all conductors of 
the circuit. 


(c) Switches or plug connectors shall be placed in 
all circuit leads at the point where temporary wiring or 
portable conductors are connected to the permanent 
wiring. 

323. Character of Switches and Disconnectors. 

(a) Capacity.—Switches used otherwise than as 
disconnectors shall have a rated capacity such as to 
insure safe interruption, at the working voltage, of the 
greatest current which they will be required to carry 
continuously, and shall be marked with the cuirent 
which they can safely interrupt. 


Rating means that they should operate successfully at 50 
per cent overload in amperes and at the working voltage under 
the moat severe conditions which they are liable to meet in 
practice, 


(b) Disconnectors shall be of suitable voltage and 
ampere rating for the circuit in which they are in- 
stalled and shall be accessible only to properly quali- 
fied persons. They shall also be protected by signs 
warning against opening the switches while carrying 
current in excess of the safe opening limit. 


Interlocking arrangements are desirable to prevent opening 
of puen disconnectors under loads beyond their safe opening 
capacity. 


(c) Locking or Blocking—Means shall be pro- 
vided so that switches controlling motors, storage bat- 
teries, transformers, electric furnaces, and similar util- 
ization equipment can be locked or blocked in the open 
position and plainly tagged to prevent careless closing 
while work is being done on the equipment controlled 
by them, unless all live and moving parts of controlled 
equipment which would cause a hazard are so guarded 
as to render locking or blocking unnecessary. 


Small-capacity sna ap switches, if near machines and in plain 
sight from all parts of the machines controlled, are exempted. 
Switches of any size are exempted if the installation comprises 
only one motor, and the switch is in plain signt from all parts 
of the machines operated by the motor. 

Locking is recommended rather than blockin wherever 
parts he the machinery driven are remote from t ie point of 
contro 


(d) Good Contact.—Switches, controllers and 
rheostats shall be so constructed as to make and main- 
tain good contact. Knife switches shall maintain such 
alinement under service conditions that they may be 
closed with a single unhesitating motion. 


324. Disconnection of Fusible Cutouts Before Han- 
dling. 

(a) Fusible cutouts in circuits operating at over 
150 volts to ground, shall, if practicable, where acces- 
sible to others than qualified electrical attendants, be 
so arranged that the ungrounded current-carrying parts 
cannot be touched by-persons re-fusing the cutout until 
the fuses have been disconnected from all sources of 
electrical energy. Where the circuit voltage exceeds 
300 to ground, this arrangement shall always be made. 
It 1s recommended that where practicable this protec- 
tion also be provided for fusible cutouts in circuits 
operating below 150 volts to ground. 


This may be accomplished by a construction in which the 
fuse and its exposed current-carrying connections are accessible 
only after they have been disconnected from the circuit, eitner 
by opening the fuse inclosure or by other means. 


(b) On circuits not exceeding 150 volts to ground, 
where the fusible cutouts are not arranged so that they 


March 30, 1918. 


are necessarily disconnected from all sources of elec- 
trical energy before the ungrounded current-carrying 
parts can be touched, it is recommended that switches 
be so placed or arranged that opening them will dis- 
connect the fuses from all sources of electrical energy. 

On circuits between 150 and 300 volts to ground, 
where fusible cutouts are not arranged so that they 
are necessarily disconnected from all sources of elec- 
trical energy before the ungrounded current-carrying 
parts can be touched, switches shall always be so placed 
or arranged that opening them will disconnect the 
fuses from all sources of electrical energy unless 
portable insulating appliances are provided for han- 
dling the cutouts. ) 

(c) Where fusible cutouts are in locked cabinets 
or otherwise made inaccessible to all but qualified per- 
sons, sufficient protection 1s usually secured, even for 
voltages above 300, by the use of switches accessible 
only to such persons, these switches to be placed or 
arranged so that their operation will disconnect the 
fuses from all sources of electrical energy. 


325. Arcing or Suddenly Moving Parts. 


(a) Fuses and circuit-breakers shall, as far as 
possible, be so located and shielded that persons will 
not be burned by their operation. 

(b) Handles or levers of circuit-breakers and 
similar parts which may move suddenly in such a way 
that persons in the vicinity are liable to be injured by 
being. struck by them shall be guarded or isolated, 
where practicable. 


326. Grounding Non-Current-Carrying Metal Parts. 


Exposed non-current-carrying metal parts of switch 
and fuse cases, levers and other similar parts to which 
leakage may occur from live parts shall be perma- 
nently grounded according to the provisions of Rule 

O4. 
i Parts of machines, such as name plates, screws in 
wood, and similar small parts which are not liable to 
become alive except under very unusual circumstances 
are not considered as coming under the rule and may 
be left ungrounded. . 

327. Guarding Live Parts of Switches and Auto- 
matic Cutouts. 


(a) All manual switches (with the exception 
stated below) shall have suitable casings or guards 
protecting the operator from danger of contact with 
current-carrying parts, or shall be provided with in- 
sulating handles and suitable insulating guard disks or 
shields so arranged between the handles and the live 
parts as to prevent the hand from slipping into contact 
with live parts or being burned by arcing at the 


switches. 


Switches under 150 volts to ground and limited to 60 am- 
peres by cutouts in series are not required to conform with the 
above paragraph. 


(b) Current-carrying parts of switches or auto- 
matic cutouts operating at over 150 volts to ground 
shall be provided with inclosing guards, effective dur- 
ing ordinary operation, if accessible to other than 
properly qualified persons. 


Switches or automatic cutouts operating at over 150 volts 
to ound and having current-carrying parts exposed may be 
made inaccessible to other than properly qualified persons by 
inclosure in locked cabinets or rooms. 


(c) Where switches or cutouts above 150 volts to 
ground are not guarded during operation, suitable in- 
sulating floors, mats or platforms shall be provided on 
which the operator must stand while operating the 
switches or adjusting automatic cutouts, and (unless 
operators invariably wear suitable insulating gloves 
while handling the switches) any conducting walls or 
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machine frames within 3 feet shall be provided with 
suitable insulating guards. 


The suitable guarding of live parts will obviate the neces- 
sity for such insulating floors and other devices, and where use 
of such devices is impracticable from the nature of the location 
or mechanical process carried on, guards should always be used. 


(d) Switches shall, if practicable, be so connected 
as to have no live blades exposed to contact when a 
switch is open. 


SECTION 33.—SWITCHBOARDS AND PANELBOARDS. 


330. Accessibility and Convenient Attendance. 


(a) Switchboards and panelboards shall have all 
switches so arranged that the means of control are 
readily accessible to the operator. 

(b) Instruments, relays, or other devices requir- 
ing reading or adjustment shall be so placed that work 
can be readily performed from the working space pro- 
vided. (See Rule 335.) 


331. Location. 


Switchboards shall, where practicable, be so placed 
that the persons necessarily near the board will not be 
endangered by machinery or equipment located near 
the board. Means for adequate illumination shall be 
provided. 


332. Arrangement and Identification. 


(a)Connections, wiring and equipment of switch- 
boards and panelboards shall be arranged in an orderly 
manner and all switches and cutouts shall be plainly 
marked, labeled or arranged so as to afford ready 
means for identifying circuits or equipment supplied 
through them. 


It is recommended that a diagram of switchboard or panel- 
board connections and devices be kept posted in some convenient 
place near such equipment. 


(b) Switchboards shall have current-carrying 
parts which are ordinarily isolated or guarded, but 
which may occasionally require adjustment or repair 
while alive, so arranged that suitable portable covers 
or shields can be effectively placed to protect workmen 
from contact with any neighboring live parts. 


333. Spacings and Barriers Against Short Circuit. 


(a) Exposed bare parts of different potential on 
any switchboard or panel shall be as few as practicable 
and these parts shall be effectively separated. 

(b) Such parts, including busbars, should, when 
practicable, be so located or provided with such bar- 
riers or substantial insulating coverings that parts of 
different potential will not be accidentally short-cir- 
cuited by tools or other conducting objects. 

334. Grounding Frames. 

Switchboard frames and metal cabinets should be 
permanently grounded, under the conditions and with 
the exceptions noted in Rule 304. 


335. Guarding Current-Carrying Parts. 


(a) All switchboards and panelboards having ex- 
posed current-carrying parts operating at over 150 
volts to ground and not isolated by elevation at least 
8 feet above the floor shall when practicable be suitably 
inclosed in locked cabinets, screens or rooms, or other 
inclosures to make them inaccessible to others than the 
authorized operator. Conducting floors about such 
boards shall be provided with a suitable insulating 
platform or mat so placed that no person can inad- 
vertently touch live parts unless standing on the in- 
sulating platform or mat. (See Rules 306 and 327a.) 
Where the circuit voltage exceeds 300 to ground this 
arrangement shall always be made. 

(b) Where switchboards or panelboards at volt- 
ages below 150 to ground are accessible to other than 
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properly qualified operators, they should, where prac- 
ticable, be inclosed in cabinets or screens as an effec- 
tive precaution against accidental short circuits (see 
Rule 333) at times when no operation of the board 
necessitates the opening of the cabinet or screen. 

(c) Plug type switchboards on constant-current 
systems, or if above 150 volts to ground, shall have 
no current-carrying parts exposed on face of boards 
and plug connectors shall have all current-carrying 
parts guarded as long as they are alive. 

(d) Switchboards with no current-carrying parts 
exposed at the face (working space) are recommended 
for use in theaters and similar places where rapid han- 
dling is necessary, and the attention must be given to 
signals or to other processes. 

(e) Theater switchboards at any voltage, if hav- 
ing current-carrying parts exposed at the face, should, 
where practicable, be elevated, or guarded by suit- 
able railings, to prevent contact with lives parts by 
passers-by. 


Discussion OF SECTION 32. 


. 


320. Accessible and Indicating. l 


One of the personal hazards of electrical installations is 
that due to inaccessihility of control devices and fuses. Where 
switches are not readily accessible it may be impossible to 
open circuits quickly in emergencies when persons are en- 
dangered; the inaccessibility of fuses tends toward the over- 
fusing of circuits. 

With switches and controllers it is particularly important 
that their operating position, whether open or closed, be 
clearly indicated both to prevent handling of live circuit 
wiring and devices in the mistaken belief that they are dead, 
and to avoid the closing of switches when starting resistances 
for certain types of equipment are cut out of circuit. 

It is usually practicable to install single-throw knife 
switches to open downward. Double-throw switches can be 
provided with stop blocks on one or both sides, and latches 
are sometimes used to prevent the switch being closed by 
gravity. 

321. Hazardous Locations. 


In * * * locations where inflammable gas is present, it 
may be necessary to inclose arcing parts in cases which will 
withstand any explosion which may result from gas con- 
tained in them without emitting gases at a temperature which 
can ignite inflammable gases without. Air-tight cases or 
cases with carefully screened passages have been developed 
to meet such conditions. 


322. Where Switches Are Required. 


The installation of a suitable switch provides means for 
disconnecting equipment and circuits entirely trom the source 
of supply. Such precaution may be necessary to safeguard 
workmen on equipment, or in emergency to prevent further 
injury to a person who has been caught in moving machinery 
or has come in contact with live parts controlled by the 
switches. 

It is, however, unnecessary to place switches between 
two pieces of equipment always operated as a single unit, 
since persons will not be working without special precautions 
on such equipment, unless both parts are disconnected from 
the source of energy, while if a person comes accidentally 
in contact with live or moving parts of either equipment the 
operation of a single switch will disconnect both from the 
source of energy. 


323. Character of Switches and Disconnectors. 


A frequent cause of accidents has been through an 
attempt to interrupt large currents by switches incapable of 
safely breaking the circuit. While the presence of trained 
operators and the use of ammeters in stations may offer a 
considerable degree of protection against the dangerous 
opening of switches under severe overloads, no such safe- 
guards are, as a rule, feasible with utilization equipment. The 
switch must therefore be proportioned to the maximum load 
it may be expected to carry, and this will ordinarily be lim- 
ited only by atitomatic cutouts (usually fuses) in circuit with 
the switch. All automatic cutouts have a time lag, however, 
and even where capable of protecting the switch under ordi- 
nary circumstances, may permit instantaneous currents, such 
as occur with the starting of motors, too large for the safe 
operation of the switch. Opening the switch at this time is, 
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of course, unlikely, and could, by issuance of proper warn- 
ings, be prohibited readily, even with non-electrical employes. 
(See discussion on Rule 164 in Part I, giving the rules for 
stations. ) 

Small switches and single-pole switches, even of large 
capacity, sometimes cause burns due to arcing at the contacts 
near the hand of the operator on failure to close properly. 
Good alinement will, of course, avoid this trouble. 


324. Disconnection of Fusible Cutouts Before Handling 


There are now many switch and cutout combinations on 
the market contained in cabinets, which comply with the re- 
quirement given for circuits over 150 volts to ground, in that 
the fuses are not accessible until the switches are opened. 
The switch and fuses are also sometimes combined in a 
single device. As it is very probable that fuses protecting 
motors, and other fuses which are frequently blown, must be 
replaced by uninstructed persons or those whose principal 
attention must be given to the machinery driven, the use of 
such switch and entout combinations will, in the near future, 
he generally extended to many industrial installations opez- 
ating at 110 to 130 volts to ground. With the larger-size 
fuses this is particularly desirable, as many persons are 
annually burned or shocked while replacing fuses in live 
terminals. 

Current practice in panelboard design is still to have the 
current-carrying parts exposed during operation, ‘although 
generally inclosed by the cover of the cabinet at other times. 
Some panelboard manufacturers are now, however, produc- 
ing “dead face” panels which have the same safety features 
as the switch and cutout combinations referred to above. 
(See discussion on Rule 166, among the rules for stations.) 


326. Grounding Non-Current-Carrying Metal Parts. 


It is intended that the important exposed metallic parts 
of switches be grounded, such as the frame or case of an 
oil switch. It is understood that very small isolated metal 
parts, such as screws, cotter and other pins, etc., which are 
not liable te become alive, are not included. This especially 
applies where the ground connection required would be more 
prominent than the detailed parts. 


327. Guarding Live Parts of Switches and Automatic 
Cutouts. 


(a) Switches are now marketed in increasing numbers 
to meet the demand fora switch which may be quickly han- 
dled with entire safety to an operator, because all live or 
arcing parts are entirely inclosed during operation. It is, 
however, possible to greatly reduce the chance of injury 
attendant upon operation of open switches by use of shields 
so arranged as to cover the switch blades (and live crossbar 
screws) while the latter are closed. In some cases no com- 
plete shield is provided, but the switch blades are, when 
closed and so made alive, depressed below an insulating sur- 
face, and no live part can therefore be touched, although 
some danger from arcing may still remain. ( See discussion 
on Rule 169.) 

DISCUSSION oF SECTION 33. 


330. Accessibility and Convenient Attendance. 


It should be possible for all switches to be operated, al) 
instruments read, and relays adjusted, without bringing the 
hand or head close to live parts or causing the operator to 
take a position above live parts or to climb ladders or take 
other positions from which he ts liable to slip or fall against 
live parts. 

331. Location. 


It is usually quite feasible to place switchboards well 
away from machinery of all kinds, but in cases where hoards 
must be placed in rooms crowded with machinery, the par- 
titioning of adequate switchboard space, by means of a sub- 
stantial guard rail, affords the much-needed protection to the 
switchboard itself as well as to the operator. 


335. Guarding Current-Carrying Parts. 


(a) Switchboards are generally of sufficient size to 
warrant providing a separate space for them which need be 
accessible only to a few qualified persons. If space is very 
restricted, cabinets may be used which can be opened readily 
for switchboard operation, or the switches may be arranged 
for operation without the necessity of opening the cabinet, 
thus permitting the absence of protecting guards only during 
the comparatively infrequent repairs on, the switchboard. 

Remote control, of course, provides entire safety to the 
operator and is advisable for the higher voltage circuits and 
larger current capacities when circumstances permit. 

Complete insulating floors without rough or broken edges 
have few of the disadvantages of unevenness and unreliability 
which mats and platforms possess, and in the dry, clean 
surroundings usual about switchboards, afford effective pro- 
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tection to the operator touching only one live part. Various 
insulating materials, such as albarene stone, soapstone, slate 
and marble, are satisfactory if having no conducting veins. 
Where insulating mats or platforms are used, it may be 
advisable to set them in a depressed section of the floor with 
the edges of the mats or platforms made flush with the sur- 
rounding floor surface. 

Switchboards generally control the iarger equipments 
and for this and other reasons it becomes important to pro- 
vide for very quick access and often it 1s advantageous to 
make all current-carrying parts entirely open to inspection 
or quick repair. 

A summary of replies from manufacturers of switch- 
hoards is to the following effect: 

Within reasonable limits it is desirable to restrict installa- 
tion of switchboards of all voltages to spaces accessible only 
to qualified persons, both on account of hazards from ex- 
posed live parts and also to protect against malicious inter- 
ference. No consideration seems to warrant having switch- 
boards placed where they would be accessible to the general 
public or to employes of factories engaged in other work. 

Panelboards may be made entirely inaccessible to the 
general public or employes in general by location in separate 
rooms. as required for switchboards, or since rapid repair is 
usually not so necessary a consideration as with the larger 
switchboards, by inclosure of the panelboards in locked cab- 
inets. Panelboards, however, usually control smaller devices 
than do switchboards, and considerations are thus often 
present warranting the accessibility of panelboard switches 
to the occupants of the rooms where the panelboards are 
installed. They can then be arranged by use of “dead-face” 
panels so that live parts are inaccessible to unqualified 1 persons, 
the fuses, buses and terminals being inclosed in locked com- 
partments. 

(b) The hazard of the frequently used bayonet type of 
plug connector used with constant-current switchboards 1s 
usually recognized by the operator, and he tries to be careful 
in its use. The worst condition arising is that when the rod 
is withdrawn from the inner contact it still touches the outer 
contact, so that a considerable portion of the exposed bare 
rod is alive. This hazard is being eliminated in some in- 
stances by the use of insulating cylindrical shields fitting over 
the device so that the rod will be covered with insulation 
until it leaves the outer contact. 

In some theater switchboards the distance of both con- 
tacts behind the board is such that no live part of the plug 
is ever exposed at the front. 

Transfer cables always constitute a danger. They may 
be left with One side connected and the other hanging or 
lying on the floor. During handling, cables may break down 
and persons may be injured by shock or burn from the con- 
ductors within. 

(c) “Dead-face” panelboards have been much used 
abroad, but their use has only recently become extensive in 
this country. For theater-stage switchboards, however, with 
the attendant panic hazards, the careful inspection for years 
by underwriters and municipal authorities alike have caused 
a marked progress toward elimination of exposed current- 
carrying parts. The city of New York affords probably the 
best examples in the country of “dead-face” theater-switch- 
board installation, nearly 30 theaters being exclusively 
equipped in this manner, thus providing correspondingly 
greater safety to their audiences. 

(To be continued.) 


A HANDY SCREW BOX FOR THE ELEC- 
TRICIAN AND FIXTURE HANGER. 


By H. L. BAER. 


Procure a tin can about the diameter of a coffee 
tin with a height of about 3 or 4 inches. Procure a 
bolt at least 14-inch longer than the tin can is high, the 
bolt having a thumb nut or winged nut instead of the 
common nut. 

Make a hole in the center of the bottom of can the 
size of the bolt, just large enough for the bolt to fit 
in tightly. Make a hole in the center of lid about the 
size of bolt and make this hole a little larger by shoving 
and twisting a tool similar in shape to the beveled end 
of soldering irons—this will curl in the edge, making 
a smooth bead-formed ring. 

Put the bolt in the bottom and hold vertical in the 
can by putting on the lid and screwing on the winged 
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nut—the head of bolt preventing the bolt from being 
pulled through the bottom hole. The head of bolt is 
then firmly soldered to the bottom of the can. 

The screw box here described I have used for a 
number of years, 1s much handier than the common 
screw boxes which easily tear, and is better than the 
common can with hinged lid which opens so easily by 
the constant jar to which the tool kit is usually sub- 
ject. The winged nut holds the lid firmly on the can. 
I have a 4-inch can and fill the can only half full with 
screws and lay in a role each of friction tape and 
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splicing compound, the center hole in the tape going 
right over the bolt that holds on the lid. 


DRY CELL TESTING PRECAUTIONS. 


By Frep W. CLINE. 


Very small diameter wires should not be used for 
the ammeter leads in testing dry cells. These conduc- 
tors should be not more than 12 inches long and of a 
cross-sectional area equivalent to at least that of No. 
12 B. & S. gauge wire. The ammeter leads should not 
be held on the binding posts of the cell under test for 
more than two or three seconds to prevent needless 
waste of the cell. An ammeter connected directly 
across the terminals constitutes an almost “dead short 
circuit” and will, therefore, quickly “exhaust” and 
spoil the cell. Always hold the ammeter lead termi- 
nals on the brass binding posts of the cell; it is not 
good practice to hold the end of one ammeter lead on 
the upper end of the carbon cylinder and the other 
on the edge of the zinc casing because of the uncertain 
contact thus obtained. Finally, be certain that the 
ammeter or battery tester which you are using 1s cor- 
rect. The value of your test depends wholly on the 
accuracy of the testing instrument. Hence, the am- 
meter should be compared often with a standard in- 
strument which is known to be absolutely accurate: 
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New Automatic Switch — Chart for Balancing Revolving 
Elements—Motor-Driven Service Pump—New Circuit-Breaker 


NEW AUTOMATIC STARTING SWITCH FOR 
SQUIRREL CAGE MOTORS. 


The control from a remote point of the starting 
and stopping of single-phase and standard polyphase 
motors, as well as high-torque polyphase motors, is 
often desirable if not essential. Such installations in 


Ten-Horsepower Starting Switch With Overload Relays. 


connection with pumps for railroad water tanks and 
various other pump and compressor applications, coal 
and ash-conveyor installations, etc., are at once called 
to mind. The control may be a float switch closing 
and opening the control circuit with changes in the 
water level of a tank; or a pressure regulator per- 
forming similar service in a closed system; or by 
push-button stations, one button being normally open 
and one normally closed. In any case, some form of 
automatic device must be used (unless the motor is 
very small) to handle the motor current. The auto- 
matic starting switch shown in the accompanying illus- 
tration is of the double-pole clapper type and is made 
for a single-phase and standard polyphase motors up 
to 15 horsepower and for high-torque polyphase mo- 
tors up to 5© horsepower. Besides the double-pole 
switch, two inverse time element overload relays are 
mounted on the same slate panel which is supported 
on a pressed steel frame. | 

When used with float switch, pressure regulators 
or snap switch, the overload relays are arranged for 
manual reset, hence when an overload occurs the oper- 
ator is required to go to the starting panel before the 
motor can again be started, a feature which results in 
more careful attention to operating conditions and 
lessened abuse of the motor. 

When used with three-wire controlling apparatus 
such as two push buttons, one normally open and one 
normally closed, the overload relays can be furnished 
with self-resetting feature. 

The accompanying wiring diagram shows the ad- 
vantages of this feature and why depressing the start 
button will immediately restart the motor after a shut- 
down from overload trip, voltage failure or intentional 
stopping with stop button. 

A glance at the control circuit diagram shows that 


depressing the start button closes the circuit to the coil 
M through the stop button and both overload relay 
trip contacts. The closing of the main contactor con- 
nects the contral circuit to the line at H and this holds 
in the main contactor independent of the start button. 
The reader will note, therefore, that the control circuit 
will be broken and the contactor opened if either of 
the overload relays operate, the stop push button is 
depressed, or the main contactor opens due to low 
voltage or other cause. 

Except on some of the smaller sizes, both poles of 
the main contactor are equipped with powerful mag- 
netic blowouts. The clapper switch fingers are stand- 
ard C-H butt contact construction with hard-drawn 
copper tips. By the use of shading coils these con- 
tactors possess great holding power and a total ab- 
sence of magnetic hum. 

The relays used on these panels are of that type in 
which the length of time between the instant the over- 
loaded condition arises and the instant of opening the 
control circuit is inversely proportional to the amount 
of the overload. They give adequate protection to 
polyphase induction motors against excessive contin- 


Diagram of Connections for Starting Switch. 


ued overloads and yet permit a large initial inrush of 
current for starting. 

The complete panel is known as the Across-the- 
Line Type Self Starter and is manufactured by the 
Cutler-Hammer Manufacturing Company at its works 
in Milwaukee, Wis. 


April 6, the anniversary of our entrance into the 
war, is the opening day of the third Liberty Loan. 
Remember. Be ready. 


ran ee Oe ia 
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CHART FOR BALANCING REVOLVING ELE- 
MENTS. 


With the higher speeds, heavier rotors and larger 
radii of gyration in vogue as compared with the lower 
speeds, smaller capacities and sizes of rotating appa- 
ratus of former years the matter of accurate balancing 
of the rotating elements becomes of increasing impor- 
tance. A small amount of unbalance will give rise to 
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Depth of Holes in Inches 


Drilling Chart for Use in Exactly Balancing Rotors of Electrical 
or Other Rotating Machinery. 


vibration, noise, loss of energy, undue wear and tear 
and may cause insulation troubles and failures. Ac- 
curate balancing is desirable with all rotating appara- 
tus, high-speed apparatus especially, thererore. 

To obtain perfect balance, by indicating the extent 
and location and eliminating sources of unbalance, the 
Akimoff dynamic balancing machine is largely used. 
A type of this was described in the ELECTRICAL 
Review of September 15, 1917. The rotor on test is 
rotated with what might be called a phantom rotor in 
which the static and dynamic balance may be varied 
until it represents the conditions existing in the rotor 
on test. 
located, and its magnitude determined. 

Balancing may be done either by reducing the 
weight on the one side or increasing it on the other. 
Reduction of weight is usually preferable as this elim- 
inates additional energy losses, lubrication and journal 
troubles. Reduction of weight is ordinarily accom- 
plished by drilling out metal of the side having excess 
weight, and keeping this process up until a dynamic 
and static balance is attained. 

However, even when it is known where to remove 
weight it is not usually a simple matter to know when 
sufficient metal or weight has been removed for perfect 
balance, and the cut ¿nd try method is employed. This 
is extravagant of time, is troublesome and often causes 
considerable trouble should excess metal be removed. 
To overcome the difficulties in the cut and try method 


— 
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In this way the seat of unbalance is readily 


571 


of removing weight, the Vibration Specialty Company 
has gotten out a chart which at once removes the 
uncertainty and difficulty inherent to the cut and try 
method, supplanting it by a scientific method. This 
chart indicates the weight of metal removed for holes 
of various diameters and depths. The chart has been 
calculated for both cast iron and steel, as these two 
metals are used almost exclusively for rotor parts. 

A standard drill has been taken, from 4% to r inch 
in diameter and graphs plotted for cast iron and steel, 
using depth of hole as abscissa and weight of metal 
removed in ounces as ordinates. Knowing the weight 
of material required to be removed, it is a simple mat- 
ter to determine the depth and diameter of hole to be 
used and the drill best suited for doing it. On the 
other hand, it is just as simple to determine the weight 
of cast iron or steel removed when drilling to a definite 
depth with any size of drill. The chart works be- 
tween the limits of almost zero to 1 inch depth of hole, 
for drills from 14 to I inch in diameter, and includes 
weight removed per unit hole up to 2.1 ounces. By 
increasing the number of holes the amount of metal 
removed can, of course, be increased, and in the same 
way it 1s a simple matter to determine the wisdom of 
drilling one hole or many for a definite weight of metal 
to be removed. This chart eliminates the need for 
calculating volumes and weights from known specific 
gravities; it makes a tiresome and ticklish piece of 
work a simple and quick one, and also safe. 

The chart will be found exceedingly useful to erec- 
tion and construction engineers, electricians and others 
who have recourse to balancing rotating elements. A 
copy may be obtained for the asking from the Vibra- 
tion Specialty Company, Philadelphia, Pa. 


NEW ELECTRIC-DRIVEN PUMP FOR 
SMALL CAPACITY SERVICES. 


~The Goulds Manufacturing Company, Seneca Falls, 
N. Y., has recently developed a new pump for services 
in homes, summer cottages, camps, dairies, small 
hotels, etc. This pump is known as the “Hi-Speed” 
and its predominating feature is its high speed of 500 


Goulds’ Service Pump Driven by Robbins & Myers Motor. 


revolutions per minute, which allows the pump to be 
belt connected to the motor with only a small reduc- 
tion and consequently with a small pump pulley instead 
of the large diameter pulley commonly used. 


The pump is of the vertical reciprocating type and 
is suitable for pressures up to 43 pounds or 100 feet 
elevation. It is made in two sizes, I-inch diameter 
with 1'4-inch stroke and 2-inch diameter with 114-inch 
stroke. The former has a capacity of 3 gallons and 
the latter a capacity of 6 gallons per minute. 

All gears have been eliminated in the pump to in- 
sure quiet operation. The outfit is self-oiling, the 
bearings being fitted with ring oilers, and the main 
bearings are fitted with renewable bronze bushings. 
The crank-shaft is counterbalanced to insure smooth 
operation at the high speed of the outfit. 

The plunger is bronze and the packing gland is iron 
and is held in place by bolts. The valves are rubber 
disc on bronze seats. An air cock is provided for 
service when the pump is used with pneumatic pressure 
tank systems. 

The outfits are furnished complete with pump and 
motor mounted on a heavy oak plank or iron base 
plate with removable legs, as desired. 

The outfits are furnished with 14 horsepower, 1750 
revolutions per minute, Robbins & Myers motors. 


WIRT ELECTRIC HEATING PAD. 


An electric heating pad has been recently gotten 
out by the Wirt Electric Company, Germantown, 
Philadelphia, that represents the result of several years’ 
painstaking effort and thorough investigation of pads 
already on the market. The aim has been to- obtain 
higher efficiency with greater simplicity, with the result 


Wirt Electric Heating Pad. 


that an efficient and compact heating pad has been 
evolved. The construction of the pad is such that 
absolute safety is insured. Moisture, the cause of 
most heating pad troubles, is prevented and the possi- 
bility of shock eliminated by the use of rubberized 
fabric. The heat producing element is inclosed be- 
tween two sheets of this rubberized fabric, perma- 
nently vulcanized together. The wire is laid in parallel 
strands 1/16-inch apart, a form of construction that 
assures a perfectly uniform heating surface. No ther- 
mostat is employed because the wire used is such that 
as the heat increases the resistance increases, thus 
automatically decreasing the wattage consumed by the 
: mf pas 
pad. In this way the Wirt pad is in itself a perfect 


ELECTRICAL REVIEW 


Vol. 72—No. 13. 


thermostat that is always on the job, providing abso- 
lute protection against excessive heat. 

The pad itself is constructed to permit of being 
washed or scrubbed, and may even be sterilized by 
dipping in boiling water for several minutes after 
removing the slip-on cover designed for rapid removal. 
The rubberized fabric is impervious to moisture and 
thus there is no danger of water gaining access to the 
heating element. The hygienic features of the Wirt 
heating pad have received as much consideration as 
the engineering features because it is recognized that 
a heating pad is used in case of sickness where condi- 
tions may be unsanitary. 

The Wirt electric heating pad measures 10 by 14 
inches and is furnished with a generous length of cord, 
8 feet, with attachment plug. A slip connector is con- 
nected with the cord close to the pad, which enables 
the user to shut off the current easily without having 
to stretch or travel to the socket. In producing this 
pad the Wirt Electric Company has endeavored to 
produce a pad that is at once efficient, safe, comfort- 
able, convenient and hygienic. 


NEW AUTOMATIC RECLOSING CIRCUIT- 
BREAKER. 
- The Automatic Reclosing Circuit Breaker Com- 


pany, Columbus, Ohio, has recently brought out an 
improved form of automatic reclosing circuit-breaker 


Automatic Reclosing Circult-Breaker, 400 Amperes Capacity. 
Wiring Diagram of Circuit-Breaker. 


known as type CN. These breakers are provided with 
a low-voltage lockout arrangement so that when the 
breaker 1s opened, either by an overload current or by 
voltage failure, the breaker cannot reclose until the 
trip coil has operated. 

The trip coil can be adjusted so that it will not 
operate except when the voltage has been restored to 
50 per cent or more of normal value and the load cir- 
cult by wires being together or by starting controllers 
being left in the running position, etc. 

These breakers are designed especially for the pro- 
tection of motor circuits in mines and industrial plants. 

The breakers are built for 110, 250 and 600-volt 
direct-current circuits. 


March 20, 1918. 
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Larner-Johnson Company Organized— Western Electric 
Moves New York Distribution Office—Catalogs Distributed 


Larner-Johnson Valve & Engineering Company, with 
offices in the Widener building, Philadelphia, Pa., an- 
nounces its recent incorporation. This company has ac- 
quired the exclusive rights for the Johnson hydraulic valve, 
differential surge tank and other hydraulic specialties. The 
Johnson valves will be manufactured for this concern ex- 
clusively by the Wellman-Seaver-Morgan Company, 
Cleveland, Ohio. 


Central Telephone & Electric Company, distributor of 
electrical supplies, 310-12 North Eleventh strect, St. Louis, 
Mo., has just issued a circular which briefly describes and 
illustrates a special list of products handled by this con- 
cern. In this list is included electric irons, fans, switches, 
batteries, sockets and many other appliances of repre- 
sentative manufacturers, such as the Westinghouse Elec- 
tric & Manufacturing Company, Ajax Electric Specialty 
Company, and others. 


The Hart Manufacturing Company, manufacturer of 
switches and appliances, Hartford, Conn., is distributing a 
54-page catalog, illustrating and describing in detail its 
entire line of switches, receptacles and appliances. Par- 
ticular attention is directed to the “Diamond H” remote 
control switches, which are described in detail and wiring 
diagrams of which are shown. This product should prove 
of special interest to the electrical trade because of its 
Hexibility and the various adaptations to which the switch 
may be applied. The company also announces the ap- 
pointment of Lyman C. Reid, New Orleans, La., as its 
district representative in Louisiana and adjacent territory. 


Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa., has just issued Leaflet 2021 describ- 
ing the Westinghouse geared turbine generator unit. The 
assembled turbine, gear and generator occupy a floor space 
of approximately 3 by 6 feet. This unit can be furnished 
for mechanical drives up to 75 horsepower, cither belted or 
direct coupled, as well as for use with the standard West- 
inghouse direct-current generators in sizes from 15 to 50 
kilowatts and for alternating current from 30 to D kilo- 
watts. This line of product has been developed up to 
1000 kilowatts capacity, covering which other leaflets are 
available. The circular is well illustrated and sets forth in 
a brief and comprehensive manner the advantages afforded 
by the Westinghouse geared turbine-generator unit. 


Cooper Hewitt Electric Company, Hoboken, N. J., is 
distributing a 20-page booklet entitled “Lighting for Pro- 
duction and Safety.” This comprises the study and selec- 
tion of a system of illumination with a view to ultimate 
efficiency of the plant prepared by William A. D. Evans, 
and deals at some length with those clements conducive to 
correct lighting. The condition of producing work with 
labor depends entirely upon the efficiency of the individual 
and in this booklet is graphically shown the relation of 
shop conditions to producing efficiency. One point upon 
which the author places great stress is that of intensity, 
which should be free from glare and have good diffusion 
with absence of flicker. It should be of such color that 
the best vision is obtainable and the current consumption 
and maintenance should be as low as is consistent with 
good practice. The intensity of illumination required for 
factory work depends npon a number of different facts 
and a table is given showing the average intensity re- 
quired for various classes of work. A discussion of the 
properties of light sources, features to be considered in 
replacing daylight and the cost of lighting is taken up by 
the author. An important side of the economical phase 
of adequate lighting is the question of safety, and with 
the adoption of Workmen’s Compensation Laws, this 
question has beccme extremely important to the manu- 
facturer. The booklet describes systems of illumination 
and types of units and tells of the merits of the Cooper 
Hewitt lamp for proper factory illumination. This bulle- 
tin is well illustrated and contains a number of lighting 
plans which have been adopted by several large manufac- 
turing concerns. 


Western Electric Company, Inc., with main offices at 
195 Broadway, New York City, has removed the offices of 
its New York distributing house formerly located at 463 
West street to 151 Fifth avenue, New York City. The 
building at this address will be devoted to the activities of 
its engineering department. 


Beardslee Chandelier Manufacturing Company, 216-220 
South Jefferson street, Chicago, IHL, is offering to the 
trade four distinct designs of hghting fixtures, briefly de- 
scribed and illustrated in a folder being distributed by the 
company. These are of the Beardslee standard of work- 
inanship, finish and material and are offered at prices 
exceptionally low until April 15, 1918. 


M. B. Austin & Company, Chicago, Ill., is sending 
out a circular descriptive of its “Gem” lamp cord adjuster, 
This cord adjuster is practical, strong and convenient and 
may be used in any stock-room, warehouse, factory or 
machine shop without disturbing the present installation. 
It is attached to the ceiling entirely independent of the 
wiring, directly over the spot where the light is wanted. 
The lamp cord is connected to the adjuster through an 
insulator by means of a heavy cord, which 1s wound ona 
sheet metal drum by a spring inclosed in the drum. 


Stephens-Adamson Manufacturing Company, Aurora, 
Ill, is distributing a reference book (No. 25) pertaining to 
the design and adaptation of conveying, elevating, screen- 
ing and transmission machinery. In this general catalog 
the company presents a very thorough and complete com- 
pilation of conveying and enginecring data. This volume 
embodies much practical information required by users of 
this line of machinery, and dimensions and weights of all 
standard equipment, photographs and blueprints of typical 
installations. horsepower and capacity tables are included. 
Engineers, managers, superintendents and all vitally inter- 
ested in this line of machinery may secure a copy upon 
request. 


Link-Belt Company, with main offices in Chicago, has 
distributed Booklet 358, which contains prel:minary in- 
formation cn recent roller chain developments, pending 
the revision of its roller chain data book. These chains 
are particularly advantageous in automotive and special 
machinery construction. and are claimed to be superior 
for general power transmission purposes in most cases to 
either belts or gears. The points mentioned in favor of 
the chain drive are its high mechanical efficiency, less un- 
sprung weight for a given strength, provision of a semi- 
elastic driving medium, concentration of the bulk of wear 
im a part easily and cheaply renewed or repaired and varia- 
ble wheel centers. The booklet 1s well illustrated and 
contains complete information as to the various chains 
offered py the company, etc. 


Diamond Power Specialty Company, with main offices 
in Detroit, Mich., and sales and service branches in the 
principal cities of the United States, has just issued Bul- 
letin 119, which 1s a 48-page review of current mechanical 
soot blower practice. The bulletin is printed in two colors 
throughout, and contains in addition to many fine illustra- 
tions much data on boiler room efficiency, going into 
detail regarding the necessity of equipping boilers with 
soot blowers of the highest operating efficiency is to be 
obtained. Charts, tables and illustrations make very clear 
the metrod of cleaning, and also show how the Diamond 
System is applied to boilers of different types. An exten- 
sive treatise on insuluminum, the new metal with heat 
resisting properties 10 to 20 times greater than iron and 
steel, at 1800° F. is included. It is insuluminum that has 
made possible and successful the installation of Diamond 
soot blowers in the hottest passes of water tube boilers. 
Venturi nozzles through which the steam is projected 
between the boiler tubes are also discussed, and tables and 
graphs showing the comparative efficiency of nozzles of 
this type compared to nozzles of different sections. It con- 
tains a number of sections of especial interest to engineers. A 
copy of the bulletin will be furnished upon request. 
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Cabinets and Cutout Boxes, Sheet 
Metal. — Louisiana Metal Cabinet 
Works, 3515 Palmyra street, New 
Orleans, La. 

Listed March 5, 1918. 


Cabinets and Cutout Boxes, Sheet 
Metal.— Yager Sheet Metal Company, 
Oakland, Cal. 

Listed February 11, 1918. 


Ground Clamps. — Windman Elec- 
tric Manufacturing Company, 145 
New Brunswick avenue, Perth Am- 
boy, N. J. 

“Windman” ground clamps for use 
with 2-inch conduit or less. 

Listed February 25, 1918. 


Heating Appliances, Water Heat- 
ers—Toronto Power Company, 12 
Adelaide street, East Toronto, Ont. 

Water heaters inclosed in cement 
lined asbestos and metal cases de- 
signed to be permanently connected 
to a domestic water tank and pro- 
vided with asbestos paper, 500 watts, 
750 watts, 1,000 watts; 110-220 volts. 

Listed December 18, 1917. 


Motion Picture Machine, Minia- 
ture.—The Pathescope Company of 
America, 33-35 West 42d street, New 
York, N. Y. 

“Pathescope” portable miniature 
motion picture machine, with incan- 
descent lamp for illuminating ele- 
ment. 2.75 amperes, 110-120 volts. 

“Premier” model in which lamp is 
in series with current-limiting rheo- 
stat and having universal motor, por- 
table cord and attachment plug for 
use on ordinary lighting circuits. A 
special slow-burning film is provided 
for use with this equipment. 

Listed December 18, 1917. 


Protectors.—Frank B. Cook Com- 
pany, 326 West Madison street, Chi- 
cago, Ill. 

Consist of carbon lightning arrest- 
ers with inclosed cartridge fuses, 
mounted on porcelain bases, for use 
on signal circuits. B-9 weather- 
proof. 

Listed February 12, 1918. 


Receptacles, Medium Base.—Har- 
vey Hubbell, Inc., Bridgeport, Conn. 
Porcelain shell. 

Key, catalogue Nos. 3421, 3424, 3427, 
3430. 

Keyless, catalogue Nos. 3422, 3425, 
3428, 3431, 4099, 4103, 61988. 

Pull, catalog Nos. 3420, 3423, 3426, 
3429. 

Weatherproof porcelain receptacle, 
keyless, catalogue No. 59275. 

Listed February 28, 1918. 


Resistance Appliances. — National 
Electric Controller Company, 154 
Whiting street, Chicago, III. 


The electrical fittings listed and 
described in this department have 
been approved by the Under- 
writers Laboratories, Incorporat- 


ed, after examination and tests 
conducted under standards of the 
National Electrical Code as rec- 
ommended by the National Fire 
Protection Association. 


“National” rheostat for regulating 


current through 20-ampere, 30-volt 
gas-filled stereopticon lamps when 
connected to lighting circuit. Con- 


sists of two units, a fixed rheostat 
and a variable one provided with an 
ammeter, 110 volts, 20 amperes. The 
general design and construction .of 
this rheostat is standard. 

Note: Any device of this character 
will, even under normal current, 
reach temperatures making it neces- 
sary to take special care to avoid in- 
stallation near combustible material, 
or in a manner which will not afford 
entire protection against contact or 
close proximity of moving picture 
films with rheostat. 

Listed February 12, 1918. 


Signal Appliances, Horns and Buz- 
zers.—Benjamin Electric Manufac- 
turing Company, 120-128 South San- 
gamon street, Chicago, III. 

“Benjamin,” 250 volts or less, alter- 
nating and direct current. Catalog 
Nos. 8296-D, 8297-A, 8326-A, 8326H, 
8346-H, 8354-A, 8360-A, 8361-A. 

Listed February 12, 1918. 


Signal Appliances, Bells.—Schwarze 
Electric ompany, Adrian, Mich. 
“Schwarze” 6-8 volts, catalog No. 6. 

Listed March 1, 1918. 


Sockets, Medium Base.—Harvey 
Hubbell, Inc., Bridgeport, Conn. 
“Hubbell” porcelain shell. 

Key. catalog Nos. 3287, 3332, 3333, 
3337, 338), 3388, 3433, 3434. 

Keyless, catalog Nos. 3288, 3334, 
3335, 3338, 3375, 3377, 3382, 3389, 3434. 

Pull, catalog Nos. 3286, 3330, 3331, 
3336, 3380, 3387, 3432, 3442. 

Listed February 27, 1918. 


Switch Boxes and Covers.—Apple- 
ton Electric Company, 218-30 North 
Jefferson Street, Chicago, Ill. 

“A” sheetsteel, gang-type boxes for 
mounting switches and attachment- 
plug receptacles. Catalog Nos. GS2- 
GS10 inclusive. 

Listed January 7, 1918. 


Switches, Knife.—Connecticut Elec- 
tric Manufacturing Company, Bridge- 
port, Conn. 

“C. E. M. Co.” 30 amperes, 125 
volts, catalog No. 1520. 

Listed January 15, 1918. 


Switches, Surface.—General Electric 
Company, Schenectady, N. Y. 

“G. E.” single-pole, catalog Nos. 
GE928-29. 

Listed December 22, 1917. 


Transformers, Bell-Ringing. — The 
Dongan Electric Manufacturing Com- 
pany, 741 East Franklin Street, De- 
troit, Mich. 

Air-cooled transformers designed 
to supply current at the following 
voltage: for use only in ringing bells 
or for similar signaling work when 
primary wiring is installed in accord- 
ance with Class C rules of National 
Electrical Code. 

“Trevolt,” 60 cycles, primary 110 
volts, secondary 6-14 volts. 

“Junior,” 60 cycles, prima 110 
volts or 220 volts, secondary È volts. 

Listed February 1, 1918. 


Transformers, Bell-Ringing. — Kil- 
lark Electric & Manufacturing Com- 
pany, 22nd, Washington and Lucas 
Avenues, St. Louis, Mo. 

Air-cooled transformers designed to 
supply current at following voltage. 
For use only in ringing bells or for 
similar signaling work when primary 
wiring is installed in accordance with 
Class C rules, National Electrica! 
Code. 

“Killark,” 60 cycles, primary 110 
volts, secondary 10 volts. 

Listed December 17, 1917. 


Temperature Regulators.—Railway 
Utility Company, 151 West 22d 
Street, Chicago, fi. 

For electric car heaters. 

“Utility” temperature-regulating de- 
vice, consisting of electromagnetic 
switch, thermostat, relay and resist- 
ance coils, 50 amperes and less, 550 
volts. 

Valve control. 

Temperature-regulating device, con- 
sisting of solenoid-operated valve, 
thermostat and relay. 15 watts, 110 
volts. 

For use in maintaining predeter- 
mined temperatures at thermostats, 
and only when all wiring is installed 
in accordance with Class C rules, Na- 
tional Electrical Code. 

Listed December 22, 1917. 


Water Sterilizer.—James B. Clow 
& Sons, Chicago, Ill. 

“R. U. V?” An ultra-violet-ray 
sterilizer consisting of a metal water- 
circulating chamber surrounding a 
special mercury-vapor lamp, a wall- 
mounted control panel, automatic 
valves and when necessary a water 
filter. 220 volts, 7.5 amperes. 

Listed January 11, 1918. 


Wire, Rubber-Covered Fixture.— 
The Whitney Blake Company, 1185 
Dixwell Street, New Haven, Conn. 

Marking: One uncolored thread 
running parallel between insulation 
and braid. 

Listed January, 22, 1918. 
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Men in Service 
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H. M. Byllesby Promoted—Dr. F. G. Keyes Commissioned 
— National Electric Light Association Well Represented 


R. M. OBERGFELL, assistant electrical 
engineer of the Underwriters’ Labora- 
tories, Chicago, has entered the engi- 
neering division of the Signal Corps 
of the National Army. 


H. H. Jones, manager of the San 
Diego Consolidated Gas & Electric 
Company, San Diego, Cal., has been ap- 
pointed chairman of the Financial Com- 
mittee of the San Diego branch of the 
American Red Cross. 


C. F. HirsHFietp, formerly chief of 
the research department of the De- 
troit Edison Company, Detroit, Mich., 
has been commissioned a major in the 
Ordnance Department and ordered to 
Washington, D. C., for active duty. 


Warren M. PAINE, assistant superin- 
tendent and traffic manager of the 
Central Home Telephone & Telegraph 
Company, with headquarters in Louis- 
ville, Ky., recently enlisted in the 30th 
Field Battalion, stationed at Camp 
Zachary Taylor, Louisville. 


Dr. F. G. Keyes, formerly connect- 
ed with the Cooper Hewitt Electric 
Company, Hoboken, N. J; was re- 
cently commissioned a captain in the 
chemical section of the National 
Army. Dr. Keyes resigned his posi- 
tion with the Cooper Hewitt Com- 
pany in 1916 to take charge of physi- 
cal chemistry at the Massachusetts 
Institute of Technology, since which 
time he has served the company in 
the capacity of consulting engineer. 


Lieut. Georce A. Warp, formerly in 
the test room of the Cutler-Hammer 
Manufacturing Company, Milwaukee, 
Wis.. recently died in the service of the 
country. He hecame ill of diphtheria 
while aboard the transport en route to 
France and died after being removed 
to Liverpool. Lieutenant Ward was 
one of the men instrumental in organ- 
izing the Signal Corps of the Wiscon- 
sin National Guard. He made the trip 
to the Mexican border and after his 
return was commissioned a first lieu- 
tenant. 


NATIONAL Exectric LicHt ASSOcCIA- 


‘TION now carries the names of 7,352 men 


on its roll of honor, who have been 
called from 39 states, representing 173 
companies in 150 cities and towns. 
Present figures show that among Class 
D members, representing the manufac- 
turing interests of the association, 17 
companies have given up 7,037 enlisted 
men. This includes 5,000 from the 
Westinghouse Electric & Manufacturing 
Company, 3,000 from the General Elec- 
tric Company, and 2,000 from the West- 
ern Electric Company. The New Eng- 
land Bell Telephone Company and the 
Bell Telephone Company of Canada each 
have 700 men in training camps at home 
or in active service. The association 
now claims a representation of 17,389 
in two classes of membership as a result 
4 pontayy enlistment and the first 
ratt. 


ROLL OF HONOR. 


The electrical industry, perhaps 
to a greater extent than any other 
industry, has answered the call 
of the Nation for Men. As this 
is a war of engineers, naturally 
the technically trained men in the 
electrical industry have been in 
great demand and they have re- 
sponded with splendid patriotism, 
Many of the large utility and 
industrial corporations have as- 
signed men for Government serv- 
ice aside from those who have 
voluntarily entered or been called 
for service. 

THe ELectricAL Review will 
welcome news concerning men 
who have entered the service or 
who are engaged in any patriotic 
duties. 


H. M. Byttessy, president of H. M. 
Byllesby & Company, who has de- 
voted his time to government service 
since November, 1917, as a major in 
the aviation section of the Signal 
Corps, in charge of national recruit- 
ing, has been commissioned a lieu- 
tenant-colonel in this service. 


Hartey F. Swirt, assistant engineer 
of the Mahoning & Shenango Railway 
& Light Company, Youngstown, Ohio, 
has been comniissioned a first lieuten- 
ant in the 16th Regiment of Railway 
Engineers, U.S. Army. Mr. Swift has 
been in France since August, con- 
structing railroads, warehouses, shops, 
hospitals, etc. 


Uran Power & Licut Company, Salt 
Lake City. carries on its roll of honor 
the names of 169 employes who 
are now serving with the colors. The 
enlistments from the various divisions 
of the company are as follows: Engi- 
neering department, 23; power depart- 
ment, 23; Idaho Falls, 4; Logan, 5; 
Ogden, 9; Bingham, 7; Provo, 3; ac- 
counting, 4; purchasing, 4; sales, 1; 
Salt Lake, 13; Park City, 5; Western 
Colorado Power Company, 21, and 
Utah Light & Traction Company, 42. 


GENERAL ELECTRIC CoMPANY, Schenec- 
tady, N. Y., in addition to contributing 
more than 1,600 men to war service, has 
made a record of more than 75,000 sub- 
scriptions to war funds in 1917, amount- 
ing to $2,643,460. These figures have 
recently been compiled by the commit- 
tee of one hundred appointed to repre- 
sent workers of the plant. A general 
collection taken early in June to buy 
an ambulance for the Albany base hos- 
pital, had 8,400 contributors who gave 
$2,581. In addition to this General Elec- 
tric emploves were generous contributors 
to the Y. M. C. A. and Red Cross funds 
and were well represented in both the 
first and second issues of the Liberty 
Loan. 


A. C. Orvis, formerly of the publicity 
department of H. M. Byllesby & Com- 
pany, is a sergeant in the Headquarters 
Company, 313th Engineers, Camp 
Dodge, Iowa. 


CLAUDE T. ScHarFer, of the Ottumwa 
Railway & Light Company, Ottumwa, 
lowa, has enlisted in the navy and has 
been stationed temporarily on the U. S. 
S. Gonher, Chicago. 


D. F. Rapstirr, chief engineer of the 
Northern States Power Company, 
Grand Forks (N. D.) division, has en- 
tered the 34th Engineering Regiment at 
Wrightstown, N. J. 

DEWAIN FELLER, formerly connected 
with the meter reading department of 
the Rochester Railway & Light Com- 
pany, Rochester, N. Y., has enlisted in 
Base Hospital No. 19. 


F. A. C. TocQue, formerly connected 
with the sales department of the Louis- 
ville Gas & Electric Company and the 
Fort Smith Light & Traction Company, 
has joined the British military forces. 


A. W. LEonarp, president of the 
Puget Sound Traction, Light & Power 
Company, Seattle, and who is identified 
with the Soldiers’ and Sailors’ Club 
has been placed in charge of training 
camp activities for the state of Wash- 
ington. The appointment came through 
Pacific Coast Director Ellis, of the 
Fosdick Commission, with headquarters 
at San Francisco. He will have charge 
of co-ordinating the various training 
camp activities. His appointment came 
through recommendation of the State 
Council of Defense. 


DvguFsNE LicHt Company, Pitts- 
burgh, Pa., has added the following 
names to its roll of honor since the 
publication of the January issue of the 
Light Company News: Wade Burn- 
feld, W. W. Cable, John T. Carlin, 
George E. Gray, E. A. Hannan. Amos 
Mason, Garrett McCarthy, Bernard 
McPartland, Henry A. Royce, Dom- 
inick Shotto, Howard A. Stair, H. J. 
Hoeveler and W. B. Baker. Up to 
March 8 the Duquesne Light Com- 
pany listed the names of 157 employ- 
ees who are now enlisted in various 
branches of government service. 


Ropatns & Myers Company, Spring- 
field. Ohio, in the March 15 issue of 
the R. & M. Co-operator publishes a 
supplementary honor roll of its em- 
ployees, which contains the following 
names: Fred Kramer, Charles Strain, 
Wilber J. Holland, Benjamin Kersh- 
ner, C. A. Gard, Charles Fleming, 
Fred L. Bethards. Clyde Collis, Har- 
old McGarvey, Charles Pett, Vernon 
Yoder, O. Zerkle, Charles Walker, 
Charles Lambert, James O’Connor, 
Wayne Myers, Benjamin Hiser, Har- 
ry Shanks, Hiram von Huben. Ed- 
ward Young, Joe Ervin. Charles Rapp. 
Carl Haley, Arthur Whalen, Paul Se- 
panski, Orville E. Crowell, Leon Mc- 
Clure, John W. Maley, Benny Powers 
and Elden Stoll. 
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Z. L. Meyers Joins Cutler-Hammer Manufacturing—C. H. 
Van Hooven Returns to Phillipines—E. K. Patton Expires 


L. A. BurRNsipe, for the past six 
years manager of the Home Electric 
Company, Burlington, Iowa, has re- 
signed his position to become associated 
with the Poling Electric Company, Ot- 
tumwa, lowa. 


ARTHUR Newsy, formerly connected 
with the Beatrice exchange of the Lin- 
coln Telephone & Telegraph Company, 
Lincoln, Neb., has been appointed man- 
ager of the Tobias exchange, succeed- 
ing John Mead, resigned. 


W. F. Trenary, Jr, has been ap- 
pointed a representative for the Har- 
rison Safety Boiler Works, Philadel- 
phia, Pa., succeeding W. R. Jennison, 
with headquarters in the Brown-Marx 
building, Birmingham, Ala. 


Harry REID, Louisville, Ky., has been 
elected president of the Interstate Pub- 
lic Service Company, Indianapolis, Ind., 
to succeed Chester P. Wilson. This 
concern is a subsidiary of the Middle 
West Utilities Company. 


W. J. McDoweLL has joined the retail 
sales force of the Chicago Republic 
Truck Company, Chicago, Ill, and will 
act as assistant sales manager. Mr. 
McDowell has been engaged in the 
motor truck business for the past seven 
years, having been associated most of 
that time with the General Motors 
Truck Company, and for a short time 
with the General Vehicle Company and 
the Walker Vehicle Company. 


J. L. Kent, formerly connected with 
the Consumers’ Power Company, Grand 
Rapids, Mich., has become commercial 
manager of the Springfield Light, Heat 
& Power Company, Springfield, Ohio, 
who succeeds J. E. North, who resigned. 
Mr. Kent has for nine years been con- 
nected with the Hodenpyl-Hardy inter- 
ests and is a graduate of the Terris 
Institute. 


A. N. Ricuarpson, who for the past 
year has been engaged in construction 
work with the Union Electric Light & 
Power Company, has become operating 
superintendent of the Illinois Northern 
Utilities Company, Dixon, Ill. Mr. 
Richardson was formerly general super- 
intendent of the Kansas City Electric 
Light Company. In subsequent years 
he was connected with the Washtenaw 
Light & Power Company and the Wash- 
tenaw division of the Eastern Michigan 
Edison Company. 

Harry RB. SEWALL, superintendent of 
transportation of the Houston Electric 
Company, Houston, Texas, has been 
appointed manager of the Stone & 
Webster properties at Bellingham, 
Wash, Mr. Sewall became superinten- 
dent of the Galveston Electric Com- 
pany in 1912 and in 1913 was appointed 
superintendent of the Galveston-Hous- 
ton Electric Ratlway Company, Galves- 
ton, Texas. In 1917 Mr. Sewall be- 
came associated with the Houston Elec- 
tric Company as superintendent of 
transportation. 


F. E. FLetcHER has been appointed 
purchasing agent of the Tampa Electric 
Company, Tampa, Fla., succeeding C. 
A. Leonard. 


E. T. Situ was recently appointed 
master mechanic of the Tampa Electric 
Company, Tampa, Fla, to succeed 
George Hudson. 


Oscar S. Straus, of New York, has 
been reappointed chairman of the Pub- 
lic Service Commission for the First 
District for a period of five years. 


S. V. GREENWELL, who for some time 
has been connected with the Cumber- 
land Telephone & Telegraph Company, 
Elizabethtown, Ky. has been appointed 
local manager of that exchange. 


W. R. Putnam, sales manager of the 
Utah Power & Light Company, Salt 
Lake City, was recently appointed a 
director of the Utah Manufacturers’ 
Association. 


H M. Rito, formerly in charge of 
the merchandising branch of Public 
Service Company, Kankakee, Ill, will 
be transferred April 1 to a similar posi- 
tion at the company's Evanston store. 
Paul A. Warner will succeed Mr. Ried 
at the Kankakee store 


Roy B. Woot.ey, who has been con- 
nected with the sales and publicity de- 
partment of the Society for Electrical 
Development, has succeeded Harry W. 
Alexander as director of publicity. Mr. 
Woolley has in the past served the 
Standard Electric Stove Company, To- 
ledo, Ohio, as sales manager and in 
former years was associated with the 
McManus-Kelley Company and the F. 
Bissell Company, Toledo, Ohio.. 


Z. L. Meyers recently joined the 
Chicago office organization of the Cut- 
ler-Hammer Manufacturing Company, 
Milwaukee, Wis., and will be engaged 
in the sale of K. specialties and insula- 
tion. Prior to his connection with the 
Cutler-Hammer company, Mr. Meyers 
was for four and one-half years sales 
manager of the Des Moines Electric 
Company and later commercial man- 
ager of the Wisconsin-Minnesota Light 
& Power Company. 


C. H. Van Hooven, claim agent of 
the Manila (P. I.) Electric Railroad & 
Light Company, who has been visiting 
the United States on a vacation for the 
purpose of consulting with officers of 
the J. G. White Management Corpora- 
tion, New York, N. Y., the operating 
managers of the Manila company, is 
returning to the Philippines by way of 
Hawaii and Japan. While in the 
United States, Mr. Van Hooven also 
devoted considerable time to inspecting 
the claim methods of electric railways 
in a number of large cities. He has 
been connected with the Manila Elec- 
tric Railroad & Light Company for the 
past ten years. Mr. Van Hooven was 
recently admitted to the Philippine bar, 
having successfully completed the law 
course at the Manila University. 


W. R. Kennepy has been appointed 
purchasing agent of the Fort Smith 
Light & Traction Company, Fort 
Smith, Ark., to succeed W. J. Parker. 


Epwin A. Moore, works manager of 
the Union Switch & Signal Company, 
Swissvale, Pa., has resigned to become 
manager of the Liberty Ordnance Com- 
pany, Bridgeport, Conn. 


W. H. Stewart recently resigned as 
manager of the White Cloud exchange 
of the Northeast Kansas Telephone 
Company and will become assoctated 
with C. I. Stocking in the electrical 
business at Hiawatha, Kans. 


Ricuarp T. SULLIVAN, general man- 
ager of the Mahoning & Shenango Rail- 
way & Light Company, Youngstown, 
Ohio, has been elected a member of the 
board of directors of the Republic Rail- 
way & Light Company, Youngstown, 
Ohio. 


Otto R. Mactat, formerly secretary 
of the Lincoln (Neb.) Gas & Electric 
Light Company, has been transferred 
to a similar position with the Trumbull 
Public Service Company at Warren, 
Ohio. Ross E. Phillips, who formerly 
held the secretarial post at Lincoln, has 
returned there. 


Obituary. 


Austin C. DuNHAM, formerly presi- 
dent of the Hartford Electric Light 
Company, Hartford, Conn., died on 
March 17 at St. Petersburg, Fla., aged 
85 years. 


E. H. LAKEMAN, formerly general 
foreman interior wiring division, con- 


struction department of the Common- 


wealth Edison Company, passed away 
on March 11. Mr. Lakeman was born m 
England on February 5, 1354, and 
entered the service of the Western 
Edison Light Company in 1886 as a 
wireman. He continued in that capacity 
until the Chicago Edison Coinpany was 
formed and was at that time made a 
wiring foreman. This position he held 
until he was pensioned on January 1, 
1915. 


Epwarp K. Patton, for the past I8 
vears western manager of the Bryant 
Electric Company, died of apoplexy at 
his home in Chicago on March 23. Mr. 
Patton, who was born in Chillicothe, 
Ohio, about 5R years ago, first became 
associated with the electric supply busi- 
ness in 188R, when he was appointed 
western manager of the Perkins Elec- 
tric Switch Manufacturing Company. 
When, in 1900, that company passed 
into the control of the Bryant Electric 
Company, he was continued in a sim- 
ilar capacity. One of the most capable 
and popular. western representatives of 
eastern factories, Mr. Patton will be 
mourned by a large circle of friends 
in the electrical supply business, whose 
sympathy goes out to his wife and chil- 
dren in their sorrow. 


March 30, 1918. 
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Recent Patents 


Selected and Summarized by Albert Scheible, 
West Monroe Street, 


Attorney, 79 


Wireless ied mera (1,256,554).— 
For a wireless telephone i aca 
system, Walton Haon o New 
York City, employs an A cir- 
cuit having its constants nearly, but 
not quite, in proper proportion for 
the development of sustained oscilla- 
tions. Then he includes a telephonic 
transmitter in this circuit for the 
two-fold purpose of starting such 
oscillations and of impressing the 
same with characteristics analygous 
to sound waves. 


Nitrogen-Filled Lamp (1,256,568). 
—To protect the lamp base from 
overheating, Herman p Jaeger, of 
Weehawken, N. J., fares the hollow 
leading-in stem of the lamp out into 
a flange reaching to the sides of the 
neck of the lamp bulb, thereby form- 
ing a deflection intended to help the 
hot inert gas in circulation. 


Alternating Current Electromagnet 
(1,255,441).—An increased pull with a 
given exciting current is claimed by 
David C. Larson, of Yonkers, N. Y., 
for the alternating-current magnet 
described in this patent assigned by 
him to the Otis Elevator Co., of 
Jersey City. For this purpose, he 
supplements the primary winding on 
the magnet core by a secondary or 
shading coil having a portion inclos- 
ing the total flux in the core and 
another portion inclosing only a 
fractional part of this flux. The shad- 
ing coil produces magnetic fluxes 
differing in phases, so that the trac- 


Shading Coll. 


tion effect never falls to zero and a 
chattering of movable magnetic parts 
is therefore avoided. Some arrange- 
ments of Mr. Larson’s magnet wind- 
ings are shown in the cuts herewith. 

Suspending Lighting Fixtures (1,- 
255,639).—To_ afford a strong and 
quickly installed support for chains 
or rods forming parts of indoor fix- 


No. 1,255,441.—Designs of Aliternating-Cur rent Magnet with 


A series of brief comments on 
some of the recently tssued elec- 
trical patents which appear to be 
of particular interest to our read- 
ers, the number after each head- 
that of the United 


ing being 
States patent to which the sum- 
mary relates. Any correspondence 
regarding such patent matters 
should be sent direct to Mr. 
Scheible at the above address. 


tures, Alfred W. Reiser (according to 
a patent assigned to the Western Gas 
Fixture Co., of Toledo, Ohio,) forms 
hooks on a cup which supports the 
usual canopy and which is fastened to 
a short pipe or stem. 


Synchronous Electric Motor (1,- 
255,721).—If short-circuited or shad- 
ing coils are placed on the trailing 
face portions of the field poles of a 
synchronous motor, the lines of force 
included by these coils will remain 
constant as long as the motor runs 
at synchronous speed. However, a 
change from this speed will vary the 
lines of force passing through the 
shading coils, and, since the coils are 
stationary, the resulting action will 
tend to move the armature. This 
principle is employed by James Knox 
Elderkin, Jr., in a patent assigned to 


David J. Newland, of Yonkers, N. Y., 
Another 


novel feature consists in 


in connection with  alternating-cur- 
rent motors having unsaturated field 
poles. 


Liquid Rheostat  (1,256,832).—A 
tapering electrode of a V-shaped 
cross section is claimed as a novel 
feature in this patent, assigned by 
Michael N. Schoenwitz to the Cutler- 
Hammer Mfg. Co., Milwaukee, Wis. 


center, 


Patent 


Chicago, Illinois 


arranging such electrodes symmet- 
rically in the path of circulation of 
the electrolyte. 


Tungsten Filament (1,256,930).— 
The metal is passed through a zone 
of temperature capable of producing 
crystallization, and at such a speed 
that the crystal is removed while it is 
being enlarged lengthwise of the con- 
tinued crystallization of the metal 
following it. In this way, Otto 
Schaller, of Suedende, near Berlin, 
Germany, obtains a tungsten filament 
consisting throughout its length of a 
single crystal. 

Separating Iron Ore (1,256,972).— 
To separate magnetic iron ore from 
nonmagnetic or feebly magnetic par- 
ticles, Daniel M. Barringer, of 
Wayne, Pa., passes the mixture over 
a nonmagnetic plate of high electrical 
conductivity. Below this plate he 
disposes an alterating-current electro- 
magnet, thereby diverting the mag- 


netic particles from their normal 
path. | 
Making Catalyzers = (1,257,531).— 


Catalyzers, or materials which pro- 
duce chemical changes without being 
affected themselves, are also made 
electrically according to this patent, 
assigned by William D. Richardson, 
of Chicago, to Swift & Co. He passes 
an electric current of arc-forming 
strength between nickel electrodes in 
the presence of water, collects the 
finely divided nickel-containing re- 
cipitate resulting from the eroding 
action of such an arc, and uses this 
oe in the hardening of fatty 
oils. 


No. 1,255,721.—Synchronous Motor. 


Producing Insensibility to Pain 
(1,.257.555).—To produce either com- 
plete or partial anesthesia or anal- 
gesia, Frederick K. Vreeland, of 
Montclair, N. J., subjects the nerve 
or the tissues controlled by 
the nerve, to an electric current ot 
high frequency and of substantially 
uniform amperage. 
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EASTERN STATES. 


BOSTON, MASS.—tTilestone & Hol- 
lingsworth Company, 49 Federal street, 
has commenced the work of changing 
its motive power from steam to elec- 
tricity. The work consists of a rein- 
forced concrete transformer house, rein- 
forced concrete motor and machinery 
foundations, etc. Contract has been 
awarded to the Aberthaw Construction 
Company, 27 School street, Boston. 


CAMBRIDGE, MASS.—Cambridge Elec- 
tric Light Company, 46 Blackstone 
street, has had plans prepared for the 
construction of a one-story brick addi- 
tion to its boiler plant, about 30x50 feet. 
French & Hubbard, 88 Pearl street, Bos- 
ton, are engineers. 


NEW BEDFORD, MASS.—New Bed- 
ford Textile Company, 247 Shawmut ave- 
nue, has commenced the construction of 
a one-story boiler plant, about 25x40 
feet in size, in connection with the erec- 
tion of a new mill, the entire work being 
estimated to cost $40,000. 


SPRINGFIELD, MASS. — Undertakers' 
Supply Corporation, Stearns bullding, has 
had piana prepared for the construction 
of a brick power house, about 25x30 feet, 
in connection with the erection of a 
large new plant at East Springfield. 
Gour Brothers, 20 Woodmont street, 
Springfield, are the contractors. 


ALBANY, N. Y.—The joint petition of 
the Pennsylvania Railroad Company and 
the D. L. & W. Railroad Company to 
acquire jointly the stock of the Frontier 
Electric Railway Company has been ap- 
proved by the Public Service Commission. 


BUFFALO, N. Y.—The city council has 
approved an appropriation of $576,765.93 
for the electric lamp fund. 


BUFFALO, N. Y.—National Chemical 
& Aniline Company, 351 Abbott Road, 
has had plans prepared for the construc- 
tion of a one-story brick addition, about 
25x55 feet, to its power plant. The 
structure will cost about $8500. 


NEW YORK, N. Y.—Hercules Electric 
Steel Company has leased property at 


139-45 Lafayette street, near Howard 
street, at an aggregate rental of about 
$30,000. 


FLUSHING, N. Y.—New York & 
Queens Electric Light & Power Com- 
pany has purchased eight acres in Elm- 
urst for the erection of modern build- 
ings which will be used as a central 
storage plant from which point distribu- 
tion will be made throughout the sys- 
tem. 


LOCKPORT, N. Y.—Lockport Light, 
Heat & Power Company has increased 
its capital stock from $150,000 to $350,000. 
Improvements will be made. 


NEW YORK, N. = Y.—Interborough 
Transit Company, 165 Broadway, is hav- 
ing plans prepared for the construction 
of a one and three-story transformer 
station, about 40x40 feet in size, on 
Seventy-fourth street, near Avenue A, 
to cost $12,000, 


NEW YORK, N. Y.—Morris Levi & 
Company, operating an electrical con- 


tracting establishment at 227 East Fifty- 
seventh street, are negotiating for the 
purchase of the property now occupied 
by the company. The building is a four- 
story structure, about 20x100 feet in size. 


NIAGARA FALLS, N. Y.—National 
Carbon Company, Cleveland, O., has re- 
cently awarded a contract to the Hunkin 
Conkey Construction Company, Cuyahoga 
building, Cleveland, for the erection of 
additional buildings at its local plant, 
comprising, a six-story, two-story, and 
two one-story structures, about 55x103 
feet, 20x115 feet, 70x144 feet, and 50x70 
feet, respectively. The estimated cost 
of construction is $200,000. 


SYRACUSE, N. Y¥.—Crouse & Hinds 
Company, Union building, manufacturer 


of electrical apparatus, has had plans 
prepared for the construction of a two- 
story plant on Wolf street, to cost about 
$100,000. Gaggin & Gaggin, University 
building, Syracuse, are architects. 


YONKERS, N. Y.—National Sugar Re- 
fining Company has had plans prepared 
for the construction of a three-story 
brick and steel power plant, about 90x 
139 feet in size, at its works at the foot 
or oon street. The plans have been 

ed. 


SYRACUSE, N. Y.—Swan & Finch 
Company, 416 Tracey street, has awarded 
a contract to Frank M. Kimmey, 1007 
West Onondaga street, for the erection 
of an addition to its power house. 


BRIDGETON, N. J.—The city council 
is considering plans for the installation 
of a municipal electric lighting plant. 


DOVER, N. J.—Connections have been 
completed by the New Jersey Power & 
Light Company with part of the equip- 
ment of the Wharton Steel Company, 
who are using at the present time about 
6000 kilowatt hours daily. <A total of 
15,000 kilowatt hours per day will be 
used by the company, or 6000 horsepower 
when the entire load is connected. 


HARRISON, N. J.—General Electric 
Company has recently awarded a con- 
tract for the construction of a two-story 
addition, about 130x245 feet in size, to its 
local plant. E. M. Waldron, Inc., 665 
Broad street, Newark, is the contractor. 


JERSEY CITY, N. J.—Garfunkel Broth- 
ers have filed authorization papers to 
operate a plant at 190 Newark avenue 
for the manufacture of electrical sup- 
plies. H. A. Garfunkel, 309 Montgomery 
street, heads the company. 


NEW BRUNSWICK, N. J.—Webb Wire 
Works, 11 Liberty street, manufacturers 
of electrical wires, etc., has had plans 
prepared for alterations and the con- 
struction of an addition to its two-story 
brick factory. Contract has been award- 
ed to George B. Rule, 71 John street, 
New Brunswick. 


_TRENTON, N. J.—Governor Edge has 
signed a bill empowering the Board of 
Public Utility Commissioners to fix and 
prescribe rates and charges to be 
made by railroads for demurrage on rail- 
road car service, by having the rates 
and charges fixed as nearly as possible 
at the same rate as the Interstate Com- 
merce Commission has fixed for similar 
charges. 


TRENTON, N. J.—Plans have been 
completed for the construction of a 
power house at the Municipal Colony, 
Hamilton Township. William Kleman, 
Trenton, is architect. 


DERRY, PA.—Pittsburgh High Voltage 
Insulation Company has commenced the 
construction of a one-story brick plant, 
about 150x150 feet in size, to cost $35,000. 


JOHNSTOWN, PA.—Fire, on March 
17. destroyed the plant of the Citizens’ 
Electric & Gas Appliance Company, with 
a loss estimated at $75,000. 


NORRISTOWN, PA.—The borough 
council has completed extensive altera- 
tions and improvements at the local 
lighting plant, which was formerly oper- 
ated by water power. The breaking of 
the Swede street dam seriously crippled 
the plant necessitating the improvements. 


PHILADELPHIA, PA.—The Estate of 
B. Jones has awarded a contract for the 
construction of a boiler plant addition to 
its works at Sixty-fourth and Lebanon 
Streets. 


PHILADELPHIA, PA.—Hugo Bilgram, 
1235 Spring Garden street, has had plans 
prepared for the installation of new 
electrical equipment in his machine shop 
at this location. 


PHILADELPHIA, PA.—Fretz Com- 
pany, Ontario and Brabant streets, has 
awarded a contract for the construction 


of a boiler and engine plant at its works 
to cost $19,000. H. E. Brocklehurst, 512 
West Norris street, is the contractor. 


PHILADELPHIA, PA. — Philadelphia 
Rapid Transit Company has completed 
negotiations with the Emergency Fieet 
Corporation, and will construct and ex- 
tend its traction system on Island avenue 
at Eastwick to the shipbuilding plant at 
Hog Island. 


PHILADELPHIA, PA.—Martin  Stotz, 
Howard and Palmer streets, has taken 
out a permit for alterations and im- 
provements in his boiler plant at this 
location. 


PITTSBURGH, PA.—South Pittsburgh 
Water Company, Carrick, has awarded 
a contract for the construction of a one- 
story power plant, about 48x118 feet in 
size, at its plant. The structure is esti- 
mated to cost $35,000. The Walker & 
Curley Company, E. E. Trust building, 
Pittsburgh, is the contractor. 


PORTERSVILLE, PA.—Fox Coal Com- 
pany, Brannan, near Portersville, has had 
plans prepared for the construction of a 
power house at its plant. Charles D. Hall, 
Jenkins Arcade, Pittsburgh, engineer. 


READING, PA.—Metropolitan Edison 
Company has filed notice with the Pub- 
lic Service Commission of a bond issue 
for $525,000 to provide for extensions and 
improvements, etc. 


BALTIMORE, MD.—Baltimore 
facturing Company, Monument and Con- 
stitution streets, {s having pane pre- 
pared for the construction of a power 
house in connection with a large new 
plant to be erected at Central avenue and 
Bank street. 


LINTHICUM, MD.—Consolidated Gas, 
Electric Light & Power Company, Lex- 
ington street building, Baltimore, has had 
plans prepared for the construction of a 
new branch power station, about 25x40 
feet in size. 


LINTHICUM HEIGHTS, MD.—Mary- 
land Electric Railway Company has 
awarded a contract for the construction 
of a two-story brick substation. Cogs- 
well-Koether Company, 406 Park avenue, 
Baltimore, is the contractor. 


WASHINGTON, D. C.—United States 
Government, Bureau of Yards & Docks, 
has awarded a contract to the General 
Electric Engineering Company, 317 
Canal street, New York, for the installa- 
tion of a new electric light and power 
system at the Anacostia, D. C., navy 
yards, at $10,539. 


WASHINGTON, D. C.—Potomac Elec: 
tric Power Company, Fourteenth and C 
streets, N. W., is planning for the im- 
mediate construction of a new boiler plant 
at Benning Road to cost about 375,000. 


WASHINGTON, D. C.—United States 
Government has recently awarded a con- 
tract to the Turner Construction Com- 
pany, 244 Madison avenue, New York, 
for a new power plant, building and un- 
derground distributing system at G and 
Twenty-fifth streets, to cost $550,000. 


SOUTHPORT, N. C.—The plant of the 
Southport Electric Light & Power Com- 
pany has been purchased by J. G. White 
& Company, New York City, for $50,000. 
The White company plans to expend 
$20,000 for improvements to include the 
installation of a 20-ton ice plant. 


GREENVILLE, FLA.—The city coun- 
cil has ordered an election to be held 
May 7 upon the issuance of bonds for 
building waterworks system and for es- 
tablishing an electric light plant. Address 
J. Vickers, city clerk. 


ELBERTON, GA.—The city is con- 
sidering plans for extensions and im- 
provements in its electric lighting sys- 
tem, 


NORTH CENTRAL STATES. 


MILFORD, OHIO.—Plans for the erec- 
tion of a hydroelectric power plant by 


Manu- 
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the Miami Light, Heat & Power Company 
are being prepared. The project will in- 


clude 14 dams, turbine water wheels, 
shafts, gearing, electrical equipment, 
steam, power, tanks, boilers, etc. <A 


power house will also be located at Love- 
land. Address L. J. Dolie, 705 Mercan- 
tile Library building, Cincinnati, Ohio. 


YOUNGSTOWN, OHIO.—Mahoning & 
Shenango Railway & Light Company has 
under consideration the reconstruction of 
its line between Sharon and the Wheat- 
land Borough limits, involving the ex- 
penditure of about $150,000. 


ELKHART, IND.—The sale of the St. 
Joseph Valley Traction Company, or- 
dered for March 20, has been postponed 
until April 8. 


WAKARUSA, IND.—Wakarusa Tele- 
phone Company has filed a preliminary 
certificate of dissolution with the Indiana 
secretary of state. 


CHESTNUT, ILL.—Chestnut Mutual 
‘Telephone Company has asked the con- 
sent of the Illinois Public Utilities Com- 
mission for a connection with the Mount 
Pulaski Telephone Company, with a re- 
-quest that the commission fix an eguit- 
able charge for the same. 


DECATUR, ILL.—Decatur Railway & 
Light Company has been given permis- 
sion by the Illinois Public Utilities Com- 
mission to operate an electric lighting 


plant at Dawson and to take over the — 


plant of the Consolidated Light Company 
of that town. 


HOMER, ILL.—Homer Electric Light 
‘Company has asked the trustees of the 
village of Fairmount, seven miles away, 
for permission to furnish electric current 
there. If the proposition is accepted, 
work will be berun at once on a trans- 
mission line to that village. At present 
Homer is furnishing current for Sidney, 
another village in the vicinity, and if, 
the Fairmount trustees permit the ex- 
tension of service to that village, a 
twenty-four hour run of current will be 
given to all subscribers. At present there 
is only a night service in Homer and 
‘Sidney. 

KILBOURNE, ILL.—Kilbourne’ Tele- 
phone Company has asked the Illinois 
Public Utilities Commission for a cer- 
tificate of convenience and necessity to 
operate at Kilbourne. 


LITCHFIELD, ILL—Litchfleld Tele- 
phone Company has petitioned the Illinois 
Public Utilities Commission to change 
its two-party line service to a four-party 
service and to continue a charge of $15 
a year. 


MT. VERNON, ILL.—A 40-day suspen- 
sion order has been issued by the Illinois 
Public Utilities Commission against the 
proposed increase of the Citizens Gas, 
Electric & Heating Company in Mt. Ver- 
non and vicinity. 


NEWTON, ILL—Newton & Jasper 
County Telephone Company has peti- 
tioned the Indiana Public Service Com- 
mission for an increase in rates from 
$1.50 to $1.75 a month for business tele- 
phones and from $1 to $1.25 a month for 
residence and rural telephones. 


PAXTON, ILL.—Central Illinois Utili- 
‘ties Company, operating in towns in this 
vicinity has received a suspension order 
from the Illinois Public Utilities Commis- 
sion postponing an increase in electric 
service until July 20, 1918. 


ROCKFORD, ILL.—The petition of the 
Rockford City Traction Company, pro- 
posing a six cent street car fare in that 
‘city and asking for the elimination of 
all coupon books and other fare reducing 
devices, has been acted upon by the 
Tilinois Public Utilities and the increase 
suspended until July 29, 1918. 


ROCKFORD, ILL.—Rockford & Inter- 
urban Railway Company has asked the 
Wisconsin Railroad Commission for per- 
Mie ion to charge a flat rate of two cents 
a mile. e 


SPRINGFIELD, ILL—The petition of 
the Illinois Northern Utilities Company, 
‘asking an increase in electric service in 
twenty-three towns has been suspended 
by the Illinois Public Utilities Commis- 
‘sion until July 29, 1918. 


SPRINGFIELD, ILUL.—Ilinois Public 
Utilities Commission has issued a sus- 
pension order affecting the petition of the 
Springfield Gas & Electric Company 
which proposed higher rates for power 
furnished the Springfield Consolidated 
Railway Company. 
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DATES AHEAD. 
Tri-State Water & Light Associa- 


tion. Annual meeting. Charlotte, N. 
C., April, 1918. Secretary-Treasurer, 
W. F. Steiglitz, Columbia, S. C 


Southwestern Electrical & Gas As- 
sociation. Annual convention, Gal- 
vez Hotel, Galveston, Tex., April 15- 
16. Secretary, H. S. Cooper, 405 
Slaughter building, Dallas, Texas. 


American Association of Engineers. 
Annual meeting, May 14, 1918. Sec- 
retary-Treasurer, A. H. Krom, 29 
South La Salle street, Chicago. 


Arkansas Association of, Public 
Utility Operation, Annual conven- 
tion, Arlington Hotel, Hot Springs, 


Ark., May 21-22-23. Secretary-Treas- 
urer, R. B. Fowles, Pine Bluff, Ark. 


Electrical Supply Jobbers’ Associa- 


tion. Annual meeting, Homestead 
Hotel, Hot Springs, Va., May 28-30. 
Secretary, Franklin Overbaugh, 411 


South Clinton street, Chicago. 


Electrical Contractors Association 
of Georgia. Annual meeting, Tybee 
Island, Ga., June, 1918. Secretary, 
Dan Carey. 614 Chamber of Com- 
merce building, Atlanta, Ga. 


National Electrical Credit Associa- 
tion. Annual meeting, June 1, 1918. 
Secretary, Frederic P. Vose, 1350 
Marquette building, Chicago, Il. 


Texas State Association of Electri- 
cal Contractors. Annual meeting, Gal- 
veston, Tex., June 15, 1918. Secretary, 
H. S. Ashley, Fort Worth, Tex. 


Southeastern Section, Nationa] 


Electric Light Association. Annual 
meeting, June 19-20, 1918. Atlanta, 
Ga. Secretary-Treasurer, T. W. Pe- 


ters, Columbus, Ga. 


American Institute of Chemical En- 
gineers. Summer meeting, Berlin, N. 
H., June 19-22, Headquarters, Mt. 
Madison House, Gorham. N. H. Sec- 
retary, John C. Olsen, Brooklyn, N. Y. 


Northwest Electric Light & Power 
Association; affiliated with N. E. L 


A. Annual meeting, September 11, 
1918. Secretary, George L. Mayers, 
Pacific Power & Light Company, 


Portland, Ore. 
SSS ar a a IEE I a I 


BRODHEAD, WIS.—Power Engineer- 
ing.Company, Minneapolis, Minn., is pre- 
paring plans to rebuild the hydraulic 
power plant. An entirely new flume and 
power house will be built. The present 
plans call for the installation of one 
large water power generator and water 
wheel, the generator to be of an um- 
brella type. 


CAMP DOUGLAS, WIS.—Orange Light 
& Power Company will increase its hy- 
draulic head and extend its transmission 
line to the village of Hustler. Address 
A. M. Patterson, manager. 


OMRO, WIS.—Wisconsin Power, Light 
& Heat Company, Milwaukee, has pur- 
chased the Omro Electric Light Company, 
and will extend Kilbourn and Prairie du 
Sac transmission lines from Markesan 
to Berlin and then to Omro. E. B. Hemi- 
bach, superintendent. 


ORFORDVILLE, WIS. — Orfordville 


-Light & Power Company will build an 


electric transmission line, 3-phase, 60 
cycles, 6600-volts, which will extend about 
four and one-half miles. A. E. Tomlin, 
secretary. 


PLATTEVILLE, WIS.—Mineral Point 
Publie Service Company will build a 
33,000-volt transmission line from Reway 
to Platteville to be connected with lines 
of the Interstate Light & Power Com- 


pany, Galena, Ill. Address John C. 
Meiners, Milwaukee, president. 
SUPERIOR, WIS. — Great Northern 


Power Company has under consideration 
the erection of a 13,000-volt electric 
power line, which will furnish power to 
machinery at the Listman mill. 


MOUNT VERNON, IOWA.—Wapsie 
Power & Light Company has remodeled 
its local plant and is now installing new 
machinery. è 


SIOUX CITY, IOWA.—L. G. Everist 
Company will purchase three-phase alter- 
nating current motors of 2, 25, 50 and 200 
horsepower for mining purposes. Address 
Allen L. Brown, manager. 
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OTTERVILLE, MO.—Jesse Starten will 
establish an electric light plant. 


PERRY, MO.—McKinney Electric Com- 
pany will probably take over the Mexico, 
o., light plant. 


BEAVER CROSSING, NEB.—A bond 
issue of $9000 has been authorized for 
the installation of a municipal electric 
light plant. Address town clerk. 


CARROLL, NEB.—Election to vote 
$9500 bonds for complete electric light 
plant carried. 


SCHUYLER, NEB.—Election will be 
held April 2 to vote $40,000 in bonds for 
electrical improvements. Electrical De- 
velopment Company, Sioux City, 
engineers. 


SCOTLAND, S. D.—The council will 
submit a proposal to issue bonds in the 
sum of $30,000 for installing an electric 
light plant. Address town clerk. 


SOUTH CENTRAL STATES. 


GRAHAM, KY.—W. G. Duncan Coal 
Company, Greenville, is planning for the 
immediate construction of a brick and 
concrete power house, about 75x100 feet, 
and about 5 miles of transmission lines, 
to develop about 2000 horsepower. It is 
proposed to connect Greenville, Luzerne 
and Depoy. Charles M. Means, Oliver 
building, Pittsburgh, Pa., is consulting 
engineer. 


WHITESBURG, KY.—Whitesburg Tele- 
phone Company is planning for improve- 
ments and extensions in its telephone 
system. Charles Magee is manager. 


CHICKASAW, ALA.—Chickasaw Ship- 
building Company will build a $750,000 
electric generating station in connection 
with $10,000,000 shipyard now in course 
of construction. Address J. F. Coleman, 
general superintendent. 


DELIGHT, ARK.—A franchise for an 
electric light plant has been granted to 
B. F. Ryon, of Texarkana, who will be- 
gin the erection of the plant in a very 
short time. 


BOWIE, TEX.—Plans are under con- 
sideration by the city officials for the 
issuance of bonds for $15,000 to provide 
ror e installation of an electric lighting 
plant. 


HUMBOLDT, TEX.—The city is plan- 
ning for improvements in its electric 
lighting plant, including the installation 
of a new 300-kilowatt rbine, condenser 
and auxiliaries. W. M. Case is general 
manager. 


TEXAS CITY, TEX.—Construction of 
a new electric light and power plant has 
been commenced by the Texas City Elec- 
tric Light & Water Company. The build- 
ing will be of concrete and brick, thor- 
oughly fireproof, and equipped with an 
electric crane for handling machinery, 
an automatic sprinkler system and other 
modern appliances. The electric machin- 
ery will consist of a 100-kilowatt turbo- 
generator with a converter for the street 
car circuit and an emergency lighting set. 


WESTERN STATES. 


RONAN, MONT.—Negotiations are in 
progress between the Mission Power & 
Light Company and Ronan for an ex- 
tension of the light company’s wires 
Polson to Ronan, a distance of 14 miles. 
Actual work awaits the settlement of 
a few matters concerning franchise. It 
is the council's intention to install arc 
lights at each street intersection. 


SANTA FE, N. M.—Citizens want city 
ownership of water and light plants in 
this town. 


VERNAL, UTAH.—Charles B. Bartlett 
plans to develop a 950-horsepower elec- 
tric plant by means of a hydroelectric 
plant located on Whiterocks Creek. 


NAMPA, IDA. — Mayor Robert A. 
Davis has been authorized to enter into 
contract with the Idaho Power Company 
for electric lighting system, calling for 
installation of 100 new lights. 


TACOMA, WASH.—Council has voted 
to place on the ballot at the coming 
election proposition to acquire the street 
car system of the Tacoma Railway & 
Power Company for a sum not to exceed 
ay coo OnE The aggregate is composed of 
4,500,000 for purchase of system, $300,- 
000 for refunding the present tide flats 
line and $400,000 to make repairs on 
streets and to rehabilitate the company 
plant. 


Iowa, 
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PROPOSALS 


CABLE, WIRE AND TRUCK.—Bids 
will be received by the Bureau of Sup- 
plies and Accounts, Navy Department, 
for 7000 feet, 32-conductor, interior com- 
munication, leaded and armored, soft 
steel, galvanized cable and 15,000 feet 
lighting and power, = single-conductor, 
plain wire on Schedule 1748 for delivery 
at the Brooklyn (N. Y.) navy yard, also 
one 2-ton electric truck for delivery at 
the navy yard at Hingham, Mass. (Sched- 
ule 1748). 


LAMPS, GENERATORS, ETC.—Bids 
for the partial equipment of the Hudson 
boulevard lighting system with new 
lamps, generators and other appliances 
will be received April 3 at tře office of 
the commissioner, Jerseg City, N. J. 


STREET LIGHTING SUPPLIES.—Bids 
will be received April 8 for the installa- 
tion of such street lighting materials as 
are required for a portion of an electric 
street lighting distribution system, ac- 
cording to specifications in file. Address 
Percy Braman, deputy commissioner of 
public works, Milwaukee, Wis. 


CONDENSERS AND MOTOR.—bBLidsg 
will be received at Falls City, Neb., until 
7 p. m., April 3, for one surface con- 
denser with 600 square feet cooling sur- 
face, one with 850 square feet complete 
with vacuum and condensate pumps or 
one with 1500 square feet extended base 
for motor and one 50-horsepower, 3- 
phase, 60-cycle. 2300-volt, 1740 revolu- 
tions per minute motor with flexible 
coupling for pune drive. John C. Mul- 
hen, city clerk. E. M. Stevens. 609 New 
England building, City, Mo., 
engineer. 


Kansas 


INCORPORATIONS 


NEW YORK, N. Y.—Union 
Electric Iron Company. Nominal capi- 
tal, $5000. To manufacture electric and 
gas irons and kindred devices. Incorpo- 
rators: M. Indender, S. Shack, and S. 
Daniels, 1278 Webster avenue.. 


NEW YORK, N. Y.—International En- 
gineering & Manufacturing Company. 


Gas & 


Capital, $1,000,000. To install electric 
light and power plants. Incorporators: 
S. B. Howard, George V. Reilly, and A. 


WwW. Britton, New York. 


NEW YORK, N. Y.—Liquid Fuel Com- 
pany. Capital, $1,000,000. To manufac- 
ture hydro carbon and gas burners, etc. 


BROOKLYN, N. Y.—R. V. G. Company. 
Capital, $25,000. To manufacture elec- 
trical specialties. Incorporators: R. and 
I. Goldberg, and L. J. Cohen, 52 Broad- 
way. 


SIDNEY, OHIO.—Intercounty Electri- 
cal Company was recently incorporated 
with an authorized capital of $100,000 to 
furnish electricity to Quincy, De Graff 
and Sidney, Ohio. The company will 
purchase all kinds of electric power 
equipment. generators, etc., which will 
involve the expenditure of about $50,000. 


NEWARK, N. J.—Hartwell-Rademaek- 
ers Company. Capital, $150,000. To 


manufacture electric motors. dynamos, 
etec. Incorporators: A. I. Hartwell and 
William H. Rademaekers, Jr., Newark. 


GOOD HOPE, ILIL—North McDonough 
Light & Power Company has incorpor- 
ated with a capital of $10,000. Incorpo- 
rators: J. FE. Lowe, Alvah Allison, G. ; 
Staph. 


GOSHEN, IND.—Service Electric Com- 
pany has incorporated with a capital of 
$8000 and will engage in the merchandis- 
ing of electrical apparatus. Incorpora- 
tors: Herman A. Schmidt, Harvey Mil- 
Jer and George E. Rohrer. 


DAVENPORT, IOWA.—John P. Hand 
Company was recently incorporated and 
will deal in storage batteries and elec- 
trical equipment. The new concern is 
capitalized at $20.000 and has as its in- 
corporators John P. Hand and R. Simon. 
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“COUNCIL BLUFFS, IOWA.—Oskaloosa 
Power Company has been incorporated 
with a capital stock of $5000. C. B. Ver- 
million is president and C. M. Vermillion 
is secretary and treasurer of the new 
concern. 


WATERBURY, CONN. — Waterbury 
Electrical Repair & Engineering Com- 
pany. Capital, $10,000. o engage in an 
electrical engineering capacity. Incorpo- 
rators: Leon M. Mitchell, Frank Clear- 
worse and George W. Bird, all of Water- 

ury. 


BOSTON.: MASS. — J. L. Bertsch 
Company. Capital, $15,000. To manufac- 
ture electric and gas fixtures. incorpo- 


rators: J. L. Bertsch, R. B. Walsh, and 
J. J. Murphy, Boston. 


NEWARK, N. J. — Jélectric Arc 
Cutting & Welding Company. Capital, 
$50,000. To manufacture electric cut- 
ting and welding apparatus. Incorpora- 
tors: Carlos W. Curtiss, South Orange; 
Albion D. T. Libby, East Orange; and 
Walter J. Murray, Newark. 


NEW YORK, N. Y. — Ohio Electric 
Company. Capital. $100,000. To operate 
a plant for the generation of electricity. 
Incorporators: D. E. Masten, W. J. Nel- 
son, and J. Milburn, Jr., 1463 Broadway. 


NEW YORK, N. Y. — Cell Beam 
Corporation. Nominal capital, $5000. To 


manufacture lighting fixtures. Incorpo- 
rators: W. Wadman, J. Record, and N. 
G. Rost, 251 West Ninety-eighth street. 


DALLAS, TEX. — Paducah Electric 
Company. Capital, $10,000. To operate 
a local plant. Incorporators: J. H. 
Barnes, E. T. Paxton, and E. M. Wise. 

WHEELING, W. VA. — Riggs Ro- 
tary Motor Company. Nominal capital, 
$5000. To manufacture motors, engines, 


etc. Incorporators: Thomas and Robert 
Young. Henry S. Schafer, and Edward 
L. Ludwig. 


NEW PUBLICATIONS 


DETERMINATION OF ABSO- 
VISCOSITY BY SHORT-TUBE 
VISCOSIMETERS.—Bureau of Standards, 


THE 
LUTE 


Washington, D. C., has published tech- 
nologic paper, No. 100. his publication 
reviews briefly the literature relating to 
the determination of viscosity and gives 
the results of further experimental ‘work 
that has been done. The conclusion is 
reached that water is not a suitable 
liquor to use in finding the relation be- 
tween the viscosity and the time of dis- 
charge for short-tube viscosimeters, and 
that Ubbelohde'’s equation and all oth- 
ers based on it are seriously in error. 
The paper is now ready for distribution 
and those interested may obtain a copy 
by addressing a request to the Bureau. 


ANNEALING OF CARBON STEELS. 
—The Pennsylvania State College has 
issued Bulletin 18 of the Engineering 
Experiment Station, entitled ‘“‘Anneal- 
ing of Carbon Steels As Affected By 
Various Temperatures and Magnetic 
Flux” by R. B. Fehr. The primary ob- 
ject of the investigation was to make 
a study of the range of temperature 
in which the various steel heat treat- 
ing operators should be carried out. 
The test showed that treatment 
with the constant magnetic flux pro- 
duced by a direct current did not 
appear to have any effect on the 
physical properties of steel and that 
the effects produced by ‘heat treat- 
ment were greatly augmented by in- 
crease in the carbon content, in accord 
with well established facts. In al) the 
tests the magnetic critical point indi- 
cated without exception the proper 
annealing temperature to give the fin- 
est grain maximum ductility and reduc- 
tion of area, and therefore the maxi- 
mum shock-resisting qualities. This 
temperature in all cases lay within a 
range of 30° C. just above this critical 
point. The experiments made show 
that in the annealing of carbon steels 
the ductility and reduction of area in- 
crease as the grain size decreases, but 
that the tensile strength and elastic 
limit decrease with decrease of grain 
size. The most important conclusions 
reached in the tests conducted are that 
there is no perceptible effect on the 
physical properties of carbon ateels 
that are annealed under the influence 
of a strong and constant magnetic 
flux; the annealing temperatures are 
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usually recommended for carbon steels 
appear to be too high (at least in the 
case of small pieces) to confer marxi- 
mum grain-refining and ductility, and 
the magnetic critical point on heating 
appears to be the proper point at which 
to carry out the heat-treating opera- 
tions of carbon steel. 


CARBONIZATION OF ILLINOIS 
COALS IN INCLINED GAS RETORTS. 
—fhe Illinois State Geological Survey is 
distributing Bulletin 20 of its Co-oper- 
ative Coal Mining Series by F. K. Ovitz, 
and describes the tests undertaken py 
the Bureau of Mines as part of co-oper- 
ative work with the Ilinois State Geo- 
logical Survey Division and the Engi- 
neering Experiment Station of the Uni- 
versity of lilinois in an endeavor to ob- 
tain further information regarding the 
use of Illinois coals in gas retorts. The 
immediate object of the tests described 
was to ascertain how the quality of the 
coke obtained was affected by mixing 
Illinois with eastern gas coal. Another 
object was to permit the use of better 
operating conditions than are possible 
when the two coals are coked separately. 
Each coal requires a different tempera- 
ture or different length of time in the 
retorts to carbonize it properly, and in 
practice the maintenance of conditions 
adapted to give the best results from 
both coals is difficult if not impossible. 
The results and conclusions of the tests, 
briefly stated, are that [Ilinois coal 
mixed with Kentucky coal before charg- 
ing yields better coke than I)linois coal 
alone. The coke has a more uniform 
cell structure, is denser, more homo- 
geneous and stronger. If all the re- 
torts are charged with the same mix- 
ture, uniform operating conditions can 
be maintained to insure carbonization 
of all the charges, and if the coals are 
used unmixed, the charges of Illinois 
coal require either a higher temperature 
or a longer period of carbonization than 
the charges of Kentucky coal. The yield 


‘ of coke from mixtures was larger than 


from Illinois coal alone, and = Increased 
as the percentage of Kentucky coal was 
increased. The amount of breeze in the 
coke made from unmixed Illinois coal 
was greater than in coke from mixtures, 
and the amount of breeze from mixtures 
decreased as the amount of Kentucky 
coal in the mixture was increased. Mix- 
tures gave higher gas yields and conse- 
quently enabled greater production of 
gas with a given equipment than could 
be obtained from Illinois coal alone. 
Complete information as to the conduct 
of the tests is contained in the bulletin 
and numerous tables, charts, etc., in ex- 
planation are given. 


THE ELECTRICAL PROPERTIES OF 
SOME HIGH RESISTANCE ALLOYS.— 
The Rensselaer Polytechnic Institute of 
Troy, N. Y., has published Bulletin No. 
10 of its Engineering and Science Series. 
the title of which is “The Electrical 
Properties of Some High Resistance Al- 
loys,” by M. A. Hunter and F. M. Se- 
bast. The electrical resistance of an 
alloy is closely related to its composi- 
tion and denends not only on the per- 
centage composition but also on the na- 
ture of the combination produced by the 
alloying of the constituents. With re- 
spect to the latter factor two distinct 
classes of alloys are given, namely: 
those alloys whose constituents exist as 
a eutectic mixture fn the solid state 
and those in which the metals are found 
in solid solution in one another. In 
course of the investigation conducted it 
was found that high resistance alloys 
must be sought for among those com- 
binations in which the metals are in 
solid solution in one another and that 
an increase in the resistivity of an alloy 
is usually associated with a decrease in 
the temperature coefficient. The test 
showed that ternary alloys have in gen- 
eral a higher resistivity than binary al- 
loys of the same approximate composi- 
tion and that the highest resistivities in 
the binary alloys were found with nickel- 
manganese and nickel-chromium alloys. 
It was further discovered that in ternary 
alloys the highest resistivities were met 
with in Ferro nick®l] manganese and 
ferro nickel chromium and copper nickel 
chromium. Chromium alloys withstood 
oxidation at high temperatures better 
than the corresponding manganese al- 
loys. Wires of low temperature coeffi- 
cient were found chiefly among the cop- 
per-nickel manganese alloys and a series 
of alloys of copper-chromium are indi- 
cated which have relatively high conduc- 
tivities and high tensile strength. The 
bulletin, contains complete information in 
regard to the tests made and shows by 
means of charts, tables, etc.. the results 
of the investigation conducted. 
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Annual Report of American. Tele- 
phone & Telegraph Company. 


dn the annual report of the American 
Telephone & Telegraph Company re- 
cently issued, it is shown that the earn- 
ings of the company have witnessed a 
substantial increase for 1917. The net 
earnings for the year amounted to 
$48.940,466.63, which is an increase over 
1916 of $4,197,090.18. These results 
are given after making provision for 
the federal income and excess profits 
taxes payable in 1918. The interest 
charges were $10,469,360.47 and the 
dividends at the regular rate of 8 per 
cent per annum were $32,481,613.76. Of 
the resulting balance $2,500,000 was 
carried to reserves and $3,489,492.40 
to surplus. By comparison with the 
balance sheet for 1916 it will be seen 
that the investment in stocks, bonds 
and notes of associated companies in- 
creased $88,455,220.69; and permanent 
plant increased $19,023,302.40 and cash 
decreased $42,173,259.19. On the in- 
crease in stocks, bonds and notes, $14,- 
639,700 represents the amount sub- 
scribed for preferred stock of the 
Western Electric Company, Ine. There 
was a total increase in assets of $40,- 


234,012.19, against a net increase 
in capitalization and indebtedness 
of = $31,600,897.20, showing a net 


improvement in the company's finan- 
cial position of $8.633,114.99, which is 
represented by the increase of that 
amount in surplus and reserves. Dur- 
ing the year capital stock increased 


340,037,600, of which $39,106,000 was is-- 


sued on November 1, 1917, for cash at 
par and the balance of $931,600 of stock 
P was in exchange for convertible 
onds. 

The total outstanding capital stock 
and bonds of the American Telephone 
and Telegraph Company at December 


31, 1917, were as follows: 
Capital stock............... $435,641,200 
{d per cent collateral trust 
bonds, 1929............0.. 78,000,000 
‘5 per cent collateral trust 
bonds, 1946............... 79,195,500 
4 per cent convertible bonds 
1936 raeed tied ean eee 2,843,000 
4% per cent convertible 
bonds, 1933.............+-6 13,160,800 
5 per cent Western Tele- 
Phone & Telegraph Com- 
pany bonds, 1932, guaran- 
teed, cb ve yaceedawet ees 9,985,000 
Total cesek ste e anae $618,825,500 


Municipal Light Plant Earnings Show 
Gain 


The city light department of Tacoma, 
Wash., has prepared for the United 
States Bureau ot the Census detailed 
figures of the business transacted by the 
municipal light and power plant during 
1917. The gross income cf the plant was 
$631,721.30 for the year and the expenses 
$470,132.77, leaving a profit of $161,588.53. 
Expenses do not include interest on the 
bonds or cost of extending the system. 
The wages cf the employes and the of- 
ficlals in the departments were $160,879.54 
for the year. The department sells power 
to 974 motors with horsepower totaling 
14,629. The customers of the city plant 
number 20,739 and there are 2,641 street 
lamps in the city. In 1917, 61,218,250 
kilowatt hours of power were generated 
or purchased by the municipal plant. 


Louisville Gas & Electric Notes Sold. 


The Louisville Gas & Electric Com- 
pany, a subsidiary of the Standard Gas 
& Electric Company, has sold a new is- 
sue of $1,600,000 7 per cent 2%-year se- 
cured notes to H. M. Byllesby & Co., 
Bonbright & Co., and a Louisville house. 
The proceeds will be used chiefly for re- 
tiring notes which mature April 1 next 
and they will mature September 1, 1920. 
They are secured by deposit of the com- 
pany s mortgage bonds, pledged with the 
trustees in the principal amount of 133% 
per cent of the par value of the notes. 


Central Illinois Public Service Ac- 
quires More Stock. 


The public utilities commission of Illi- 
nois recently authorized the Central Illi- 
nois Public Service Company to purchase 
the entire outstanding capital stock of 
the Southern Ilinois Railway & Power 
Company. 


Report of Louisville Railway Com- 
pany. 


The annual meeting of the stockhold- 
ers of the Louisville Railway Company, 
Louisville, Ky., was held on February 20, 
resulting in the re-election of all the di- 
rectors. and presenting of reports of the 
company’s operations during the past 
year. 

Gross earnings for the year were $3,- 
849,805, as against $3,365,376 in 1916; an 
increase of $484,429. Operating expenses, 
$3,214,474, as against $2,516,463 in 1916, an 
increase of $638,011. Operating balance, 
$635,330 last year. as against $789,213 in 
1916, showing a decline of $153,883. Dur- 
ing the year the company secured a right 
of way and built approximately four miles 
of track connecting Camp Taylor, at a 
cost of $115,000. 

The figures given out showed opera- 
tions as follows: 


Gross EARNINGS. 
Transportation revenue (city 


lines) ...sesssosssessesssess $3,140,445.94 
Transportation revenue (in- 
terurban lines) ............- 648,228.19 


Revenue from mail, advertis- 


ing, trackage and power 

(city lines) .....cceceeecees 141,058.68 
Revenue from mail, advertis- 

ing, trackage and power (in- 

terurban lines) ....... eue 16,593.07 
Other revenue (interest) .... 3,479.91 

Gross income ............ . -$3,849,805.79 
OPERATING EXPENSES. INCLUDING MAIN- 

TENANCE. 

Operating expenses (city 

lines) ...cceceeeee ETRS $1,737,163.05 
Operating expenses (inter- 

urban lines) .....essesos.o . 361,605.58 
Federal, state, county and city 

taxes for 12 months (city 

Unes) “o.skso se 6 5bw os webs aes 328,456.24 
Federal, state, county and city 

taxes for 12 months (inter- 

urban lines) .......cececoee 38,000.00 
Interest on debt, paid and ac- 

crue EL ete le Se acer a Rares 621,750.00 
Dividends on preferred stock.. 137,500.00 


Total expenses and charges. $3,214,474.87 
Gross income $3,849,805.79 
Total expenses and charges .. 3,214,474.87 


Earnings from operations...$ 635,330.92 


EARNINGS FROM OPERATIONS. 
Dividend on common 
stock, Louisville 
Railway Company ..$359,091.50 
Dividend on common 
stock, Louisville 
and interest........ 175,000.00 
————— $534,091.50 
Depreciation on machinery and 
‘equipment ...ceccccccees ..... 95,215.68 
Income account ........ 6,023.74 
$635,330.92 


Northern Ohio Earnings Show Gain. 


Increased operating expenses more than 
offset increased gross earnings of the 
Northern Ohio Electric Corporation last 
year, according to the financial statement 
covering operation for 12 months, ended 
January 31. 7ross earnings were $6,- 
519,987, an increase of 21:90 per cent: op- 
erating expenses, $4,107,729, an increase 
cf 46.22 per cent, but the net is a de- 
crease of 5 per cent, all compared with 
1916. Fixed charges increased 7.78 per 
cent. net profits decreased 21.41 per cent 
to $874,043, and the balance after pre- 
ferred stock dividends of $514,043 is a 
decrease of 31.66 per cent. The decrease 
of the balance for January this year was 
92.27 per cent, compared with January, 
1917, which is said to have been largely 
due to extreme weather conditions and 


eoseeveorvreeer ee eee ere 


reduced demand for service during en- 
forced holidays caused by Fuel Admin- 
istration orders. 


Money Passes Five Billion Mark. 


The total money in circulation in the 
United States has crossed the $5,000,000, - 
000 mark tor the first time. On March 1 
it amounted to $5,092,530,682, as com- 
pared with $4,965,878,604 on February 1 
last. and with $4,583,695,870 on March 1, 
1917. The per capita circulation on 
March 1, 1918, amounted to $48.37, against 
$47.23 a month ago and $44.26 a year ago. 


Cincinnati Gas & Electric Notes 
- Issued. 


Cincinnati Gas & Electric Company, 
Cincinnati, Ohio. has issued $2,225,000 of 
short term notes and the same amount 
of bonds to serve as security for the 
notes. The proceeds from this note is- 
sue will be used fer completing the pow- 
er plant on the river front and to make 
other improvements in the distribution 
system. 


Worcester Suburban Electric Notes. 


C. D. Parker & Company, Inc., is of- 
fering for public subscription $400,006 
Worcester Suburban Electric Company 
three-year i per cent gold coupon notes, 
dated March 15, 1918, and due March 15, 
1921. Assets of the company are over 
three times this note issue and the total 
net income over five and one-half times 
the annual interest charged on there 
notes. The dividend rate has been 10 per 
cent, with 2 per cent extra the last two 
years. There notes are issued to retire 
the floating debt of the company which 
has been incurred for the purpose of 
making additions and extensions to the 
plant and to provide additional funds to 
take care of any expenditures on new 
construction and extensions. These notes 
are offered at 99 and interest, yielding 
7.33 per cent. 


Northern States Issues Additional 
Bonds. 


A syndicate composed of the Harris 
Trust & Savings Bank, H. M. Byllesby & 
Company, Guaranty Trust Company and 
Konbright & Comuany is offering $1,000, - 
000 Northern States Power Company first 
and refunding mortgage 5 per cent bonds, 
due April 1, 1941. 

Northern States Power Company is one 
of the large utilities under the manage- 
ment of H. M. Byllesby & Company. It 
serves approximately 172 cities and towns 
of the central Northwest, including the 
cities of Minneapolis and Saint Paul. 
During the past seven years gross earn- 
ings have increased 159 per cent and net 
earnings 160 per cent. Proceeds from the 
present sale of bonds will be utilized for 
important extensions to serve profitable 
new business of a highly essential char- 
acter. Earnings for the year ended Jan- 
uary 31, 1918, are reported as follows: 


Gross earningS ....cccceeccceece $7,133,257 

Operating expenses, taxes and 
Maintenance Locccsecceccceees 3,829,658 
Net earnings ....sssssssssoeso $3,203,599 


Annual interest charges on bonds 1,506,225 


Balance 2.5 bs0 toca ees wesw $1,797,374 
The issue has been considered by the 


Capital Issues Committee. Washington, 
pP C, and has been passed upon as 
necessary financing. 

Dividends. 


Kansas Gas & Electrie Company has 
declared the regular quarterly dividend 
of 1% per cent on preferred stock. pay- 
able April 1 to stock of record March 23. 


Arkansas Light & Power Company has 
declared a quarterly dividend of 134 per 
cent on preferred stock, payable April 1 
to stock of record March 15. 


Southwestern Cities Service Company 
has declared a quarterly dividend of 1% 
per cent, payable April 1. 
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Harrisburg Light & Power Company 
has declared a quarterly dividend of 1% 
per cent on preferred stock, payable 
March 30 to stock of record March 18. 


United Traction & Electric Company 
declared a quarterly dividend of 1% per 
cent on preferred stock, payable April 1. 


Colorado Power Company has declared 
a quarterly dividend of 15 per cent on 
its stock, payable April 15 to stock of 
record March 30. 


Western Union Telegraph Company has 
declared a quarterly dividend of 1% per 
cent, payable April 15 to stock of record 
March 20. 


Panola Power & Light Company has 
declared a quarterly dividend on its pre- 
ferred stock of 13% per cent, payable 
April 1 to stock of record March 23. 


Washington Water Power Company 
has declared a quarterly dividend of $1 
per share, payable April 1 to stock of rec- 
ord March 15. 


Earnings. 
BUFFALO GENERAL itLECTRIC COM- 
PANY. 


Buffalo General Electric Company has 
issued its report for year ended Decem- 
ner 31, 1917, which shows net income 
of $798,518, an increase of $111,794 over 
1916. : Tora B for the year 
amounte to $4,209,719, an iner 
$852,766. ? A 

Income account of the Buffalo General 
Electric Company for year ended Decem- 
ber 31, 1917, compares as follows: 


1917. 1916. 
Total revenues ...... $4,209,719 $3,356,953 
Net after expenses 
and taxes.......... 1,365.049 1,102,018 
Gross income ........ 1,479,757 1,226,007 
Balance after charges 798,518 656,723 
Dividends ........... 374,335 299,151 
Surplus ............. 424,183 387,572 
KANSAS GAS & ELECTRIC COMPANY. 
1918 1917. 
January gross ....... $ 199,857 $ 189,874 
Net after taxes ..... 67,213 57,776 
Surplus after charges 36,810 38,045 
12 months gross 1,777,625 1,613,988 
Net after taxes ..... 496,797 588,927 
Surplus after charges 210,804 368,892 
UTAH POWER & LIGHT COMPANY. 
1918, 1917. 
January gross ....... $ 492,788 $ 425,653 
Net after taxes ..... 268,694 227,096 
Surplus after charges 145.623 122,712 
12 months’ gross .... 5,249,653 4,379,113 
Net after taxes ..... 2,702,206 2,291,421 
Surplus after charges 1,247,069 1,106,373 


CHICAGO TELEPHONE COMPANY. 


For January— 1918. 1917. 
Number stations 695,901 570,180 
Total operating rev- 

enues .....,.. cece $1,799,958 $1,711,238 
Net operating income. 311,433 361,901 
TEXAS POWER & LIGHT COMPANY. 

1918. 1917. 
January gross ,...... $ 278,820 $ 225,199 
Net after taxes ..... 98,653 94,194 
Surplus after charges 45,279 51,957 
12 months’ gross .... 2,654,437 2,290,509 
Net after taxes ..... 1,015,758 1,011,658 
Surplus after charges 452,527 564,252 


FORT WORTH POWER & LIGHT COM- 
PANY. 


1918. 1917. 
January gross ...... $ 119,818 $ 83,058 
Net after taxes ..... 59,706 48,228 
Surplus after charges 40,555 38,209 
12 months’ gross .... 1,052,698 855,264 
Net after taxes ..... 554,481 500,279 
Surplus after charges 433,186 383,026 
THE DETROIT EDISON COMPANY. 
1918, 1917. 
February gross ...... $1,142.497 $1.034,609 
VOU. aan a aae a Gis se 349,821 381,437 
Surplus after charges = 252,232 299,775 
2 months’ gross ..... 2,420.264 2,144,331 
Net en i eshel veining fetes 738,733 811,493 
Surplus after charges 544,328 641,498 
BRAZILIAN TRACTION LIGHT & 


POWER CO., LTD. 


Combined earnings of all subsidiaries, 
in milreis, compare as follows: 


1918. 1917. 
January gross ...... 7.837.000 7,266,000 
Net earnings ....... 3,696,000 4,002,000 
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FEDERAL LIGHT & TRACTION COM- VIRGINIA RAILWAY & POWER COM- 
PANY. PANY. 


a 


. 1918 1917. 
The Federal Light & Traction Com- February gross ...... $ 608,730 $ 478,490 
pany reports for January and twelve ‘Total income ........ 301,140 263,006 
months as follows: Surplus after tax and 
1918. 1917. charges ............ 133,753 106,916 
Gross January ....... $ 310,344 $ 243,878 8 months’ gross ..... 4,808,645 3,981,351 
Net after taxes ...... 98,341 93,316 Total income ........ 2,281,675 2,117,675 
Surplus after charges. 48,157 43,886 Surplus after tax and 
Gross 12 months ..... 2,933,776 2,520,477 charges® ........... 1,009,740 911,760 
Net after taxes ...... 861.573 883,823 
Surplus after charges. 143,264 177,250 *Before depreciation. 


Annual Report of Electric Storage Battery Company. 


The annual report of the Electric Storage Battery Company, Philadelphia, Pa., 
for the year ended December 31, 1917, presented at the annual meeting today, com- 
pares with previous years as follows: 


1917. 1916. 1915. 1914. 
ross sales, less cost, manufacturing, etc.. $3,140,569 2,069,977 $1,770,188 $1,395,703 
Operating expenSeS ........cc ccc cree eee cees 919,946 751,181 581,570 547,165 

Net ounen eaea ene a e a a e he teen $2,220,613 $1,318,796 $1,188,617 $ S48.628 
Other increases ...... geen ence Ea RS 257,269 263,257 172,130 254,609 
Total increase ....... ccc cece cece eae e eee 2,477,882 $1,582,053 $1,360,747 $1,103,237 
Reserve Federal tax ....... cc ccc ee cence ees 40,900 = “seers aaia —** othe cast 
Dividends, serere seseo nE Bee eae ee Roe 649,967 649,964 619,964 619,964 
SUFPIUS worsie temaak a hea ay ow Bane he aed $1,377,915 $ 982,089 $ 710,783 $ 453,273 
Previous surplus .........-.. ccc cece eer ccees ?, 318,685 1,408,748 2,690,068 3,312,522 
Reduction book value patents ........6050. O esasen te eee 2,877,547 eo 
Less adjustments (met) ......... cece eee vee 102,009 22,151 114,556 75,325 
Total surplu8S ...,esaessesesesennosceneo $3,594,591 2.318.685 $1,408,748 $3,690,069 


After deducting from the total net income of $2,477,882 in 1917, $450,000 reserved 
for Federal taxes, the balance $2,027,882, was e.,ual to 12.5 per cent earned on $16,- 
Aree common stock, as compared with 9.7 per cent earned in 1916, and 8.3 per cent 
n 1 : 


Southern California Edison Income. 
Southern California Edison Company has issued its report for year ended De- 
cember 31, 1917, showing a surplus of $1.511.941, as compared with $1,146,001 for 1215. 
Condensed income account for 1917 compares as follows: 


1917. 1916. 1915. 1914. 
Gross earnings 3.4 cise e 5 eS ee Re $6,068,040 $5,034,249 $4,933,116 $4,8<5.141 
Nét earnings  44ccc wee Cita hous Sa bane o Garon . 3,608,086 2,800.016 2,714,498 2,922,977 
Surplus after charges and depreciation.... 1,511,941 1,146,001 1,011,317 930,967 


Provision for depreciation amounted to $1,000,000 in 1917, against $650,000 in 1915 
and $700,000 in 1915. 

Dividends paid in 1917 were at the rate of 7 per cent on the first preferred stock, 
5 per cent on the second preferred stock. and 7 per cent on the common stock, in 
the aggregate amount of $1,358,242. Dividends paid in 1916 totaled $900,272. 


WEEKLY COMPARISONS OF CLOSING- BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Div. rate. Bid. Bid 
Public Utilities— Per cent. Mar.19. Mar.26. 
Adirondack Electric Power of Glens Falls, common............. 6 16 16 
Adirondack Electric Power of Glens Falls, preferred......... sce 6 72 2 
American Gas & Electric of New York, common.......... 10 +extra 90 K9 
American Gas & Electric of New York, preferred........... or 6 40 40 
American Light & Traction of New York, common............. js 207 207 
American Light & Traction of New York, preferred.......... : 6 9615 06 
American Power & Light of New York, common...........6: ae 4 46 45 
American Power & Light of New York, preferred........... “ie 6 7 To 
American Public Utilities of Grand Rapids, comimon......... cos Ts 20 2 
American Public Utilities of Grand Rapids, preferred....... aSa 6 54 s4 
American Telephone & Telegraph of New York............. KE Si 9913 1003, 
American Water Works & Elec. of New York, common........ pa 43, 44, 
American Water Works & Elec. of New York, particip...... ee 1214 12 
American Water Works & Elec. of New York, first preferred... oe 49 59 
Appalachian Power of Bluetield, CoOMMON........... ccc eens eso Re 21 ou 
Appalachian Power of Bluefield, preferred..............0008 oss 7 20 20 
Cities Service of New York, COMMON....... cece cece cece cenes +extra 205 203 
Cities Service of New York, preferred......... ccc cee cee ec eet ees 6 ERA dle 
Commonwealth Edison of Chicago.......sessssssssserseeesssa oe 8 106% 106 
Comm. Power, Railway & Light of Jackson, common....... a are 24 2 
Comm. Power, Railway & Light of Jackson, preferred......... 6 4916 484 
Federal Light & Traction of New York, common............... ss 6 6 
Federal Light & Traction of New York, preferred.............. ite 28 2s 
Illinois Northern Utilities of Dixon... ..... ccc ccc cece cece ee sso 6 ae a 
Middle West Utilities of Chicago, commomn.............ee06. 2+extra 26 251g 
Middle West Utilities of Chicago, preferred..............00. 02. 6 60 56 
Northern States Power of Chicago, common............e+8. ex.div.7 6C 60 
Northern States Power of Chicago, preferred.............-.. ex .div.7 87 RT 
Pacific Gas & Electric of San Francisco, common...........4.. oi 36 35 le 
Pacific Gas & Electric of San Francisco, preferred.......... ek 6 82. SLL. 
Public Service of Northern Illinois, Chicago, common........ eres T TRI T4 
Public Service of Northern Illinois, Chicago, preferred...... ase 6 $2 Sh 
Republic Railway & Light of Youngstown, common.......... aes 4 2216 223 
Republic Railway & Light of Youngstown, preferred........ oe 6 59 59 
Standard Gas & Electric of Chicago, cComMmMOoOnN....s..sessssess 0. : ‘ c 6 
Standard Gas & Electric of Chicago, preferred.,............... 6 24 24 
Tennessee Railway, Light & Power of Chattanooga. common... za 216 21, 
Tennessee Railway, Light & Power of Chattanooga, preferred... 6 g 8 
United Light & Railways of Grand Rapids, common........... ; 4 os 29 
United Light & Railways of Grand Rapids, preferred........... 6 62 lg Gle 
Western Power of San Francisco, COMMON..........ceeeeeece ss z 12 12i% 
Western Power of San Francisco, preferred.............0.- E 6 49 4X8 
Western Union Telegraph of New York.........cc cece see ecee vee extra 9214 911 
Industrials— 
Electric Storage of Philadelphia, COMMOoOn......ssessossesses sus 4 49 AS 
General Electrice of Schenectady... .. ccc ccc cece cece esac ences wee 8 138 13812 
National Carbon of Cleveland, preferred...........0eeeee00% iiss HATS ofits 
National Carbon of Cleveland, COMMON........... cere ee ee eee eee we 1303% O WANA 
Westinghouse Electric & Mfg. of Pittsburgh, common....... +extra 41 40h 
Westinghouse Electric & Mfg. of Pittsburgh, preferred. ....... : 7 59 9 


*Tast sale. 
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Fig. 1.—Lightning Arresters, Switches and Transformers 
at Eagle Grove. 
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Fig. 2.—Bank of Transfermers and Lightning Arresters Installed 
Outside Eagle Grove Station. 


Linking Up RuralCommunities in Iowa 


Transmission Line Economics and Centralized Generation 
Enable Scattered Settlements to Have Electricity Supply 


roo effort in the way of intercon- 


nection between central-station companies, and 

the linking up of various sources of energy and 
supply has received considerable attention and impetus 
since the war has imposed severe demands for economy 
and efficiency and the conservation of fuel, labor and 
apparatus. California with her large and numerous 
stations and abundant water power has attained a high 
degree of interconnection—the largest network in the 
world. Several other states have also progressed 
along similar efficient and advantageous lines. Much 
publicity has been given the methods of linking and 
unification of these larger systems, because of the wide 
territory affected, the numerous generating stations in- 
volved, their large capacity and so on. The same 
process has, however, been in progress upon a smaller 


scale, though perhaps larger proportionally, with some 
of the smaller companies, whose loads, systems and ter- 
ritories are of less magnitude than of those having 
received so much publicity. All the benefits that ac- 
crue to the large companies, and their customers, 
through interconnection and unification of systems, also 
accrue to the small, and perhaps to even larger extent 
in comparison than with the larger. However, these 
small companies have not received the publicity that 
have the larger companies. They are nevertheless in- 
teresting, perhaps more so than the larger for eco- 
nomics have to be practiced that play a less vital part 
with the larger companies. 

The Northern Iowa Gas & Electric is an irterest- 
ing instance where a number of independent and com- 
paratively small and therefore necessarily» inefficient 
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electric light properties have become consolidated un- 
der one management and linked up their power plants 
and systems in a business-liké way for the efficient 
and reliable generation and distribution of electrical 
energy. 

The territory served by the Northern Iowa & Gas 
Electric Company comprises the central and north- 
western sections of Iowa, a territory rich in agricul- 
tural undertakings, and fairly well settled by farmers 
and rural settlements. It is a typical rural territory, 
somewhat sparsely populated, where settlements of a 
few hundred to several thousand people have sprung 
up. In the past many of the smaller communities 
have been without electric light and power, whilst 
some of the larger settlements have had their own local 
plants, of small capacity, light load, unfavorable load- 
factor, and each operating independently, often only 
during the evening. 

In March, 1916, the Northern Iowa Gas & Elec- 
tric Company came into the territory it now serves. 
Since that time it has absorbed a number of these small 
local plants and their local distributing systems and 
connected them up together wherever possible into one 
unified and economically efficient whole. Up to the 
present time the Northern Iowa Gas & Electric Com- 
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pany has absorbed the following companies with sta- 
tions of the capacity shown in the following table: 


Capacity in 

Name of company absorbed. kilovolt- 
amperes 

Spirit Lake Electric Light Company .............ceceee08 400 
Emmetsburg Electric Company ........cccc cece cece ccsee 268 
Northern Iowa Power Company of Humboldt .......... 1,125 
Citizens’ Light, Heat & Power Company ................ 775 
Clarion Light Company ........sssessssascesess sossseseo 250 
Forest City Electric Light & Power Company ............ 185 


Sioux Rapids Electric Company 
Of which 500 kv.-a. is hydroelectric. 


At the present time the Northern Iowa Gas & Elec- 
tric Company operates a total of about 160 miles of 
transmission line, 120 miles of which are at 22,000 
volts and 40 miles at 13,200 volts. Its total generat- 
ing capacity amounts to 2750 kilovolt-amperes gener- 
ated by 7 stations, of which one is a hydroelectric of 
500 kilovolt-amperes. The company has in progress of 
construction or proposed some 40 more miles of trans- 
mission line, which may operate at the initial voltage 
of 22,000, but capable of operating at 33,000 when the 
load warrants. Fig. 3 shows a map of the territory 
covered by the Northern Iowa Gas & Electric Com- 
pany. 

The process of linking up the various acquired sys- 
tems and stations has progressed along the usual lines 
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Fig. 3.—Territory Served by Northern lowa Gas & Electric Company. Showing Existing and Proposed Lines. 
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as the territory served by the various systems ap- 
proached each other. In this way parallel operation of 
the stations at Humboldt, Eagle Grove and Clarion be- 
came possible, an arrangement that permits shutting 
down any of the stations when desirable, for the im- 
provement of operating economy and higher load-fac- 
tor of the remaining station or stations, or as neces- 
sary for repairs. In the natural order of things the 
system will continue to grow, expand and enlarge as 
the loads grow and demands for service increase until 
within the next few years the present towns connected 
will probably all be tied in together. 

At present, as illustrated by the map, four power 
houses, Spirit Lake, Sioux Rapids, Forest City, Em- 
metsburgh, remain isolated from the main centrally 
located system. Spirit Lake will eventually connect 
up with Emmetsburg, and this whole section will in 
turn tie in with the central transmission network sup- 
plied by Humboldt and Eagle Grove when the 35-mile 
transmission line is completed between Rolfe and Ruth- 
ven. For the present Sioux Rapids and Forest City 
are to remain isolated. 

One of the interesting features of the Northern 
Towa Gas & Electric Company's transmission and gen- 
eration systems is the smallness of the system com- 
pared to many interconnected systems. The connected 
load and the territory covered is also surprisingly in- 
creased by interconnection of the various power plants 
as compared to conditions existing when each plant 
was isolated and operating independently of any other. 
The total generating capacity amounts to 2750 kılo- 
volt-amperes, the largest station contains 1000 kilo- 
volt-amperes, the smallest 185 kilovolt-amperes. How- 
ever, as conditions permit, in fact as is now being done, 
the smaller stations will be eliminated except as re- 
serve capacity and for stand-by service. 


EFFECT OF INTERCONNECTION. 


The financial gain by having the control of energy, 
fuel consumption, load and growth of load and terri- 
tory under one management instead of under many, 
means effective effort and co-operative, sound develop- 
ment that reacts to the benefit of the community even- 
tually in the way of service instead of no service at all, 
better and all-day service and eventually lower rates 
and general advantage to the community. Perhaps 
this may be better appreciated when it is pointed 
out that before the Northern Iowa Gas & Electric 
Company absorbed the smaller isolated plants and 
spread out its transmission lines many communities 
were without electric supply whatsoever. While the 
company has only been in existence two years the prog- 
ress made during the last year indicates that reliable 
service and the benefts of electrical supply are appre- 
ciated. During the last year the output of energy 
increased 20 per cent. A comparison of customers in 
towns served by the company at retail shows that 
where 4131 were served in 1917 today more than 5042 
are connected up. Besides this, the wholesale towns 
have 2100 metered customers, making a total of about 
7142 customers connected up. The day load is being 
encouraged and courted. Current-consuming devices 
are being sold and readily taken up. 

The benefits of connecting up the individual gener- 
ating stations will be obvious by referring to the load 
curves shown in Figs. 4 and 5. By operating Eagle 
Grove and Humboldt in parallel, that is the 775-kilo- 
volt-ampere generating capacity at Eagle Grove with 
the 1125-kilovolt-amperes capacity at Humboldt, of 
which 500 kilovolt-amperes is hydroelectric energy, 
it is possible to manipuiate the output of the 
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various units for maximum usage of water-power 
and conservation of fuel and equipment. The load 
curve at Eagle Grove shown in Fig. 4 indi- 
cates the steadiness of the load at this station, 
the load-factor being in fact about 64 per cent in the 
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Fig. 4.—Load Curve of Eagle Grove Station. 


curve shown, and sometimes being even higher. Com- 
parison of the load curve of Spring Lake, Fig. 5, with 
that of Eagle Grove shows immediately the effect of 
interconnection between two stations. The load curve 
of Spirit Lake is the load curve of the community it 
serves, and thus does not receive the benefit of the di- 
versity and flexibility of load change and apparatus 
manipulation that is possible when two staticns are in- 
terconnected and serve a number of intercor.nected 
territories. 
TRANSFORMER INSTALLATIONS. 


Energy is generated at the various power houses at 
2300 volts and there stepped up to 13,200, 22,000 and 
33,000 volts as the case may be. The three- phase 


Fig. 5.—Load Curve of Spirit Lake Station. 


transformer capacity at the various power houses for 
this purpose is as follows: 


Transformer capacity 
in kilovolt-amperes. 


Location of 
power house. 


Eagle Grove j1055 od tin Soe nratas teas 600 
Humboldt Soccer Seven Mee ae eee ee 875 
CIATION: . 26 pevied seat ease «kee xcs 150 
Finnet DUNG: asda Vera oe EwE 75 
SDI It ake: steed ware See eed ea ET T earths 150 


The accompanying table gives the transformer 
capacity of the more important transformer stations 
along the transmission line, and the approximate popu- 
lation of the community served, based largely upon the 
last census. 

The majority of transformers are installed out- 
doors, although there are a few brick substations. 
Where a power load is considerable, transformers are 
connected in delta-delta. However, in some of the 
cases where the three-phase power is comparatively 
small only two transformers connected in open-delta 
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are used. In a few instances single-phase energy is 
supplied, as at Thor and Rutland. 
Capacity of | i 
transformers Population 
Name of transformer in kilovolt- of 
station. amperes. settlement. 
Thor socenipneinus 20 
Kanawha .......... 40 Te 
COWI seeriana 50 455 
Luverne ........... 40 SOI 
Livermore ......... 40 630 
DOGG. sureateqeau erences: 30 419 
Rutland ............ 20 a 
Gilmore City ....... 40 936 
Rolle ies cok Gaia cies go si 
Havelock .......... 20 300 
Laurens asus votes ins 50 
Pocohontas ......... 100 ga 
PONS. sosse taued nes 75 978 
Pomeroy ........... 75 933 
Milford ............ 30 825 
Ruthven ........... 30 spies 
Graettinger ......... 45 750 
Arnold’s Park ...... go aed 


The step-up transformers, or step-down when en- 
ergy flows in the reverse direction, as happens when a 
station normally generating current for the line is shut 
down, at both Eagle Grove and Humboldt are installed 
outdoors. An understanding of the arrangement may 
be obtained by Fig. 2, which shows the lightning ar- 
resters and one set of three 150 kilovolt-ampere trans- 
formers installed outside the power house at Eagle 
Grove. The arrangement at Humboldt is somewhat 
different from that at Eagle Grove on account of the 
fact that it is necessary to be able to isolate Humboldt 
without interrupting Eagle Grove from continuity with 
the north and west lines to Gilmore, Livermore, and 
so on. The transformers at this station are in two 
banks with a total capacity of 875 kilovolt-amperes 
with two sets of Westinghouse electrolytic arresters. 


' LINE CONSTRUCTION. 


The line construction has from the first aimed at 
two things, absolute reliability and low unit cost. 
These two are usually considered as being antagonistic, 
but by the application of sound engineering practice, 
application of original ideas and first-class workman- 
ship throughout both have been attained. The small 
amounts of energy to be transmitted, relatively speak- 
ing, has enabled a light but rugged form of construc- 
tion to be employed. In the majority of cases trans- 
mission line conductors have been chosen with regard to 
mechanical strength rather than electrical conductivity. 
As the load requirements demand the capacity of all 
circuits can be increased by increasing the present volt- 
age from 13,200 and 22,000, as the case may be, to 
33,000 volts. Portions of the 22,000-volt line already 
have insulators adapted to 33,000-volt service, the volt- 
age for which the outdoor substations have been origi- 
nally designed. Conductor spacings have also been 
chosen with this end in view. | 

Wooden poles are used throughout the system, the 
spacing varying with local conditions. A number of 
forms of supporting structures are likewise in vogue, 
depending upon the condition and topography of the 
ground covered, and direction of pull of conductors. 

All transmission lines are single three-phase cir- 
cuits. Eventually when all the lines it is proposed to 
construct are built, a ring system will be formed, thus 
making possible the supply of energy from two direc- 
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tions, the supply of energy to a maximum number of 
communities with a minimum of invcstment, at the 
same time rendering the greatest reliability of service 
and flexibility of operation. The arrangement of con- 
ductors varies with conditions. In some instances all 
three conductors are placed in a horizontal plane on 
the same cross arm, in other cases 1n a triangle upon 
two cross arms. 

A Siemen’s- Martin steel stranded galvanized cable 
supported on metallic extension to the pole by clamps 
is carried above the transmission lines. This line is 
grounded at each pole. 

The line insulators are of porcelain, and are carried 
by malleable-iron wood-top pins with steel bolt. For 
the newer 22,000-volt and 33,000-volt lines all metal 
pins will be used. 

A telephone line is carried on the same pole as the 
circuit. This line consists of No. Io iron wire sup- 
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Fig. 6.—Delta-Star Substation at Thor, Showing Metering and 
Telephone Houses. 


ported on porcelain insulators, transposed every fifth 
pole. i 

All generating stations are equipped with telephone 
outfts, and a large majority of the outdoor sub- 
stations. One such installation, consisting of power 
transformers, telephone booth and metering and con- 
trol house is illustrated in Fig. 6. 

The Northern Iowa Gas & Electric Company is 
controlled and operated by the Union Utilities Com- 
pany, Chicago, which also owns the Dubuque Electric 
Company of Dubuque, Iowa, the Vicksburg (Miss.) 
Light & Traction Company, and a number of gas 
plants in Indiana, Missouri and Michigan. The ofh- 
cers of the Union Utilities Co. are I. C. Elston, Jr., 
President; A. C. Allyn, Vice President; J. N. McCal- 
lum, Secretary-Treasurer, all of Chicago. The officers 
of the Northern Iowa Gas & Electric Company are I. 
C. Elston, President, Chicago, Ill.; D. M. Sterns, Vice 
President, Humboldt, Iowa; J. N. McCallum, Secre- 
tary-Treasurer, Chicago, Ill.; Clarence G. Johnson, 
Chief Engineer, Chicago, Ill. ; and L. W. Wade, Hum- 
boldt, Iowa, Auditor and Purchasing Agent for Supply 
Department. 
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Studies in Wood, Steel and Concrete 
Pole- Line Costs 


Comparative Costs of Northern and Western Cedar, Chestnut, Three 
Types of Steel, and Concrete Poles—Advantages of Preservative Treat- 
ment for Wood Poles — Detailed Factors Entering Into Pole-Line Costs 


By F. L. HAUSHALTER 


telegraph, and power companies to insure maxi- 

mum life of their pole lines at a minimum invest- 
ment—an investment not looked upon merely as an 
initial one in the sense of dollars put into first cost, 
but one that considers future years of operation and 
upkeep. Poles treated with some kind of preserva- 
tive compound will, of course, mean a greater initial 
outlay, but if the preserved pole lasts 12 years longer 
than it otherwise would if untreated, the annual 
charge per pole might very possibly be less; for if the 
untreated pole has a life of 12 years and the treated 
pole a life of 24 years, two of the untreated poles must 
be used where only one treated pole is used. The 
saving depends on the factors that go to make up the 
annual charges, such as initial pole cost, cost of 
preservative treatment, depreciation charges, interest 
charges on money invested, labor cost, and freight 
cost. 

It is believed that the wood-pole problem as treated 
in this article is the most important because wood 
poles are most extensively used. The tendency to use 
steel poles for ordinary telephone, telegraph, and low- 
voltage power lines has not been very marked. Al- 
though the installation of steel and concrete poles may 
make possible a lower annual charge on permanent 
rights-of-way, yet the interest in such installations 
seems to be slight. This article deals with the ordi- 
nary telephone, telegraph, and low-voltage power lines, 
lines that are by far the most extensive. The condi- 
tions to be met are those incident to pole-line con- 
struction in cities and along coùntry roads. The con- 
ditions assumed to be met are not those that would be 
found in a swampy or mountainous country, but an 
average condition such as would be found in Colum- 
bus, Ohio, and vicinity. 


|’ IS to the financial interest of operating telephone, 


PRESERVATIVE TREATMENT OF Woop POLEs. 


In the comparison of the annual charges for the 
treated and untreated poles a preservative known as 
“AA” treatment in the specifications of the Western 
Red Cedar Association is assumed to be used on the 
poles. This provides for a butt treatment of the poles 
in hot creosote for a period of 15 minutes. The speci- 
fications can be consulted for further information as 
to the process. 

Poles can be treated in general by three methods: 
the closed-tank pressure method, the open-tank method, 
and by application with a brush. In the first method 
the pole is submerged and the preservative forced into 
the wood by pressure. This is the best but most ex- 
pensive treatment because of the cost of the apparatus 
required for it and because of the quantity of pre- 
servative used in it.. The second method requires 
merely a dip of the pole in the hot creosote for a period 


of time. The third method requires but a brush appli- 
cation of the preservative in one or more coats. 
It is believed that the second method is the bes 

from the financial standpoint. The increase in life due 
to the first method as compared to the second method 
of treatment does not compensate for the extra cost 
involved in the pressure treatment. Tests carried on 
by the German government over a period of years 
show that the “AA” treatment adds an average life of 
12 years to the pole. This figure is taken in this article 
as the life added to the pole by treating with the “AA” 
preservative in computing annual charges. 


CALCULATION OF ANNUAL CHARGES. 


The process of figuring annual charges can best be 
understood by referring to the data in Table I. The 
6, 7, and 8-inch poles have their loads calculated fot 
the same factor of safety. This is done as follows: 

The weakest point of a pole is where the diameter 
is 1.5 times the diameter at the point where the load 
is applied. The maximum safe resisting moment at the 


weakest section is 
m(d+ty)* 


32 
where Af, = resisting moment in pound-inches, T = 
safe fiber stress = 800 pounds per square inch for 
northern white cedar, t = taper, y = distance from 
load to weakest section, in inches; therefore d + ty = 
diameter at weakest section = dw. The bending mo- 
ment equals the load times the distance from the load 
application to the weakest section, or 
Moa = P y 
where M, = bending moment in pound-inches and 
P = load in pounds. The maximum safe bending and 
resisting moments are equal, or M, = M.. Therefore 
"(d+ ty)" 


M: =T 


Py=T 


or = —— 
mr (d+ty)’ 

Differentiating and setting equal to zero to find the 
point of maximum fiber stress, we get y = d/2t. 
Then, since y =d/2t and dw = 1.5 d, by substituting 
in 


1 dw? 
Py=T— —— 
32 
Pd a (1.5d)? 
we get —— == PT ___— 
2t 32 
or P = 0.662 Tt æ. 


Substituting (8 + 0.288) for d, we get P = 600 
pounds approximately. Substituting (7 + 0.288) for 
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d, we get P = 450 pounds approximately. Substituting 
(6-+ 0.288 for d, we get P = 340 pounds approgi- 
mately, where 0.288 is the difference between the top 
diameter and the diameter where the load is applied, 
1.5 feet from the top, since 1.5 X 12 X 0.016 = 0.288, 
the taper being 0.016 inch per inch. 

For the 8-inch top this is equivalent to figuring the 
following load on a telephone line: 38 steel wires are 
subjected to a wind of 85 miles per hour as a max- 
imum load, equivalent to a pressure of 18 pounds per 
square foot of projected area. Diameter of No. 12 steel 
wire = 0.105 inch. 

For figuring w, the load per foot of length, we have 
w—=d X n X v/12 pounds per foot of length, where 
d == diameter of wire, n = number of wires, v = 
pounds per square foot of projected area of wire due 
to wind pressure. Then 

0.105 X 38 X 18 
—— = 6 pounds per foot. 


qT! = 


Smet oe 


i 


12 

Assuming a 100-foot span, W = 600 pounds load on 
the pole. This load is used in finding the resisting mo- 
ment at the ground line. The diameter at the ground 
line for the 8-inch top pole is found by multiplying 
the taper per inch by the distance to the ground line 
in inches and then adding to it the 8 inches. This is 
referred to in the calculations as 8+ t x. where t is 
the taper per inch (0.016 for northern cedar) and x is 
the distance to the ground line from the top of the 
pole. The circumference of the pole to resist decay at 
the ground line is then known. The weakest point in 
a pole is where the diameter is 1.5 times the top diam- 
eter. For the poles above 25 feet in height this point 
is above the ground line, but after decay starts in this 
point is at the ground line. 

It is assumed that the pole becomes useless and 
its life as a pole is ended when the pole has had its 
ground-line circumference so reduced that its factor 
of safety has been reduced to one-half its former value. 
The diameter of the pole at such a point is found by 
applying the section-modulus formula as though the 
pole were a cantilever with the load applied at the end. 
The load is taken as applied 1.5 feet from the top, so 
that the external moment is 

M = (L— D — 1.5) 12 W inch-pounds 
where s= fiber stress of the wood, I/v = section 
pole in the ground in feet, W = load figured for the 
pole to carry, M = moment in inch-pounds. 

Since s= Mv/I 
where L = length of pole in feet, D = depth of 
modulus == d?/32 for a circle, then 

d = V M /0.098 s 
where s = 1600 pounds per square inch for northern 
cedar and 3200 pounds per square inch for western 
cedar, giving a factor of safety of 2.5. 

The circumference corresponding to this reduced 
diameter is then known so that the reduction in cir- 
cumference of the pole at the ground line in order 
for the pole to become useless as a serviceable pole is 
found by subtracting this value from the original 
ground-line circumference. 

In the Proceedings of the American Institute of 
Electrical Engineers for October, 1915, will be found 
a paper by Rhodes and Hosford dealing with the pre- 
servative treatment of poles. They give a chart of 
tests conducted on the Savannah-Meldrin pole line 
which shows the decrease in ground-line circum fer- 
ence for different vears of service in the case of treat- 
ed and untreated chestnut poles. It isa fact that the 
decay of chestnut and cedar poles takes place with 
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nearly the same rapidity. This chart is used to obtain 
the number of years an untreated pole may remain in 
service before its circumference is reduced to that as 
figured above for a circumference with one-half the 
initial factor of safety. The years of pole life are 
thereby obtained and this value is used as a basis for 
figuring annual charges. 

The costs of a wooden pole line in place are: the 
initial cost of the pole, the delivery cost and the cost 
of setting. The cedar poles considered here are sup- 
posed to have been purchased from the Page & Hill 
Company, of Minneapolis, Minn., and the pole costs 
include freight from that point. In taking the prices as 
given it must be further explained that all prices of 
poles, materials and labor given in this article have 
to deal with normal times. In view of the present war. 
such prices are of course very low, in many cases 100 
per cent too low, but it is felt that because of the un- 
certainty of where even present prices mav soar, that 
it 1s best @o deal with prices as prevalent prior to the 
war. 

The depreciation charge is that based on a 5 per 
cent sinking fund. The interest taken is 5 per cent. 
The annual deposit in sinking fund to redeem $1.00 in 
a number of years is given in the following table to 
cover all cases in this article. 


Years Deposit Years Deposit 
to run per $1.00.to run. per 31.00. 
E ig Sea hem ass oP dere See $0.14102: 2 cece V2 bk eee Bee e $0.04634 
EE wae A E arenes 0:122852 AG secu eroeud inn a 0.04227 
E EEI EE E E 0.10472 17... onnenn 0.03S70 
n R ad toa. pa A AE A 0:09069- IS orean eree n e e ae 0.03554 
I KI EE E A E OOTI VS Siew 2532 is rena na 0.03275 
LD E E EE E E sae 0.07039 20... oense aae M.0802¢ 
D2 eae E EE Goat e & Ses 0.06283 25 ieee een e fat. 0.02095 
TS rcs Sea She oe CON Se ns 0.05645 30 oc ao eee bee ees 0.91505 
DA oy aged atea aca eae ae 0.05102 : 2b: nudes s oe ewes we heb 0.01107 


The annual interest rate taken as the charge paid 
on the total money invested in the pole is 6 per cent. 
The total annual charge then is comprised of these 
two charges, depreciation and simple interest charges. 
The spans used for the wood poles are 100 and 150 
feet, hence the annual charge per mile is obtained bv 
multiplying the total annual charge per pole by 53 and 
35, respectively. 

The difference in taper and fiber stress between 
western and northern cedar make it necessary to figure 
the ground-line reduction separately so as to obtain 
the proper life of the pole in years of service. 

According to the N. E. L. A. specifications, the 
taper for western cedar poles is one inch in eight feet, 
for northern cedar one inch in five feet. Hence with 
equivalent top diameters the circumference of the west- 
ern cedar at the ground line is less than that of north- 
ern cedar. Tests conducted by the United States Forest 
Service Laboratories at Boulder, Colo., and Seattle, 
Wash., from 1911 to 1915 point out that the modulus of 
rupture for western cedar is about twice that of north- 
ern cedar, the modulus of rupture being the computed 
stress in the pole at the ground line at the time of 
failure. In these tests a pole is supported as a beam 
one foot from each end and the load applied 4 feet 
from the butt support, which is approximately the 
ground line for a 25-foot pole. This method of test 
is a very close approximation to the actual conditions, 
since it makes little difference whether the 5 feet of 
butt be held rigidly in place and the load applied at 
the top as in an actual pole line or whether the top and 
butt are supported in place and bending caused by 
applying force at a point corresponding to the ground 
line as in the test. In each case the force acting on the 
top of the pole is definitely known and this maximum 
top reaction divided by 0.098 d, then multiplied by 12 
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times the distance between the top support and the 
point of application of the load, in feet, gives the ulti- 
mate stress. These tests gave for the average modulus 
of rupture of western cedar 6885 pounds per square 
inch and for northern cedar 3540 pounds per square 
inch or just about one-half as much. This double 
strength does not. however, make the poles equivalent 
in figuring pole life from ground-line decay, even 
though the northern cedar has the double taper. 

In finding the diameter giving double the original 
maximum fiber stress with the same load in order to 
hnd the circumference at the time the pole life is 
supposed to be ended due to the decay, we use 

d = \V/M/o.098 X s$ : 
For northern cedar s = 800 pounds per square inch, 
for western cedar s = 1600 pounds per square inch, 
the factor of safety being one-half the original, with 
W = 6oo X (L — D— 1. 5 X 12 inch-pounds, L be- 
ing the length over all in feet and D the depth in 
ground in fect. 

Using these formulas for a typical case, 
that for a 35-foot, 8-inch-top cedar pole set 
in the ground, 

Af = 201.600 inch-pounds, 

d = final diameter, for northern cedar = 10.85 inches, 
and final circumference is 34.2 inches, while final 
diameter for western cedar = 8.64 inches and its cir- 
cumference 27.2 inches. Further, assuming t = taper 
per inch as 0.016 for northern cedar and 0.0104 for 
western cedar, then 8-+ (L—D) X 12 X t = origi- 
nal diameter at ground line, & + 5.66 = 13.66 inches, 
ground-line diameter for northern cedar; 8 + 3.68 = 
11.68 inches, ground-line diameter for western cedar ; 
ground-line circumference = 42.9 inches for northern 
cedar ; circumference at ground line = 34.1 inches for 
western cedar; reduction in circumference for north- 
ern = 42.0 — 34.2 = 8.7 inches: reduction in circum- 
ference for western = 3.68 — 27.2 = 9.6 inches. 


we find 
5.5 feet 


ELECTRICAL REVIEW 


589 


In poles above 40 feet it is seen that the life of the 
northern cedar is more than that of the western on 
account of the larger diameter at the ground line, even 
though the stress allowed be only one-half, while poles 
from 40 to 20 feet have a longer life in case of the 
western cedar, due to the greater strength of the west- 
ern wood. 

In these calculations poles from 20 to 60 feet in 
length and having 6, 7 and 8-inch tops are taken. It is 
thought that this will include all poles ordinarily used 
under the conditions first assumed. In the compari- 
son of the wood pole tables it should be borne in mind 
that the Class “B”? western cedar pole has an &-inch 
top while the Class “B” northern cedar pole has a 
7-inch top. 


ELECTRIC FURNACES IN FRANCE. 


American engineers now in France have found a 
great deal to interest them in the works of the Com- 
pagmie des Forges et Acieries Electriques Paul Girod 
and the works of the Societe Electra-Metallurgique 
Procedes Paul Girard, which are affiliated establish- 
ments at Ugine in Savoy. Both are equipped with 
Girod electric furnaces operating on hydroelectric 
power. The first of these plants is fitted out for mak- 
ing electric steel castings up to 25 tons. The six fur- 
naces originally in operation had an aggregate charge 
capacity of 35 tons. Two more furnaces recently con- 
structed, one of 2 tons, and one of 12 tons, make the 
aggregate charge capacity 47 tons. Each furnace can 
be used for making at least three heats per day and 
each heat requires about 614 hours. With the six fur- 
naces in use there was difficulty in making 3000 
tons of electric steel per month, or an average of 100 
tons per day, and this is now being increased about 40 
per cent. 


TABLE I.—COMPARATIVE COSTS OF UNTREATED CEDAR POLES, 8-INCH TOPS. 


Northern White Cedar. Tops 8 inches diameter. 
from top. Fiber stress (8) 800 pounds per square inch. 
Onio. 


Length over all, ft, Died oa hE ee OS poe 20. 25. 30. 35. 40. 45. 50. 55. 60. 
Depth in ground, ft; = Doerne ee ER e E E 4.5 4.5 5.0 5.5 6.0 6.5 6.5 7.0 7.0 
Moment arm, in., = J, = D5) XT? ne oe eee ak 168 228 276 336 390 444 504 558 618 
External moment in.-lbs. = M= L, X 600................ 100,800 136. s00 169,200 201,600 234,000 266,100 302,400 335,000 371,000 
Increase in dia. at ground line =t KX ©... eww ee ee eee ee 3.17 3.94 4.8 5.66 6.53 53 7.38 8.35 9.21 10.18 
Diameter at ground line =8 +t XK D...ce wee wee eet eee 11.17 11.94 12.8 13.66 14.53 15.38 16.35 17.21 18.18 
Circumference at ground line., im... ... ce ee ee es 35.1 37.58 40.2 42.4 45.7 48.3 51.4 54.1 57.1 
Diameter at ground line for % initial factor safety....... 8.63 9.54 10.23 10.85 11.4 11.91 12.42 12.88 13.3 
Circumference of .S@M€..... ccc ccc ccc rc ccc sew neaccvce 27.11 30.0 32.2 34.17 35.82 37.45 39.04 40.5 41.8 
Loss in circumference at ground line allowed, in......... § 7.58 8 8.73 9.88 10.85 12.36 13.6 15.3 
Years of service from Hosford's curves.............0-000.8 8.8 8.45 8.8 9.22 10.1 10.73 11.9 12.85 14.06 
Initial cost cedar POlG sinh 6 s.5ew wb were ie aw aa el Se ws $3.80 $4.70 $8.60 $13.30 $15.95 $19.65 $22.35 $25.10 28.00 
Labor cost per POMC 6 ise. 65.56 Saree He Sw bce, SS REDE GE 1.60 1.65 2.56 3.47 4.43 4.98 5.5 6.37 7.06 
Total cost per pole. ..... 3.6 swacewigs oho oa ete Wee w bse 5.40 6.35 11.10 16.77 20.38 24.63 27.88 31.47 35.06 
Depreciation deposit per $1.00@5 per cent............... 0.1083) 0.1147 0.1083 =0.0882 0.0786 0.0729 0.0636 0.0574 0.0507 
Depreciation charge - ai oid sia oko a Sek Wa ee Sk be SA ee es 0.555 0.728 1.202 1.478 1.630 1.890 1.772 1.807 1.780 
Interest charge @ 6 per cent.......... 0... cc cee we eee eee 0.324 0.381 0.656 1.016 1.220 1.480 1.672 1.890 2.104 
Total annual cCHarees acc cca boo oe WG oo a Gow Bene Be eee 0.909 1.109 1.858 2.488 2.850 3.370 3.444 3.697 3.884 
Cost per mile of 53 poles........-.. cece cee reece enna 48.20 3.50 89.50 132.00 151.00 178.00 182.80 196.00 203.70 
Cost per mile of 35 poles........... 0... cc ec ee ences 31.80 38.50 65.00 87.10 99.70 118.00 120.30 129.30 136.10 
TABLE I (B). 

Western Red Cedar. 8-inch tov. Taper (t) = 1 inch in 8 feet; s = 1606 pounds per square inch. Load 600 pounds 1.5 foot 
from top. Same cougreens as Northern Cedar. 
Den th: over all, ft, = Lovie ciest saw ew heads asiedanes 20 25 30 35 40 45 50 55 60 
Depth in ground, o SUD oie sisi eee SIGS e ree oo na ee 4.5 4.5 5.0 5.5 6.0 6.5 6.5 7.0 7.0 
Moment arm, in., = Lı = (L -- D — 1.5) X 12........... 168 228 276 336 390 444 504 558 618 
External moment tn.-lbs. = M = Ly X 600............... 110,800 136,800 169,200 201,800 234.090 oe 400 302,400 335,000 371,000 
Increase in dia. at grourd line = ¢ X wr... ee ce eee eee 1.93 2.56 3.12 3.68 4.25 4.80 5.43 6.0 6.62 
Diameter at ground line = 8 + t X Z@.... cee cee 9.93 10.56 11.12 11.68 12.25 12.80 13.43 14.0 14.62 
Circumference at ground line, in.......... 0... cee eee eee 31.2 33.2 35:2 36.8 38.8 40.3 42.2 44.0 46.0 
Dia. at ground line for to initial factor safety............ 6.85 7.59 8.15 8.64 9.07 9.49 9.89 10.22 10.58 
Circumference of same ........... ccc cece cece cece es oeenn 21.54 23.8 25.6 27.17 28.5 29.8 31.8 32.15 33.2 
Loss in circurnf. at ground line allowed, in.............. 9.66 9.4 9.6 9.63 10.3 10.5 10.4 11.85 12.72 
Years of service from curves of Hosford.................. 9.9 9.7 9.8 9.82 19.3 10.5 10.4 11.5 12.1 
Initial cost cedar pole....... ccc ccc cee cece eee ees 2.70 $3.20 $6.60 | $10.55 $11.95 $14.70 $17.15 $19.69 $22.00 
Labor cost per pole....... ccc cee cc ccc ce ence cece neues 1.609 1.65 2.50 3.47 4.43 4.98 5.53 6.37 7.06 
Total cost per Pole. vised 5.4 oe chs ob nananana nnana eene 4.30 4.85 9.10 14.02 16.38 19.68 22.68 25.97 29.06 
Depreciation deposit for $1.00 @ 5 per cent.............. 6.0806 6.0829 0.0817 0.0817 0.0768 0.0749 0.0759 0.0666 0.0622 
Depreciation charge ....... ccc. ccc cece cece cece cece ee vees 0.346 0.402 0.734 1.172 1.258 1.471 1.72 1.728 1.806 
Interest charge @ 6 per cent.......0. 0.00.0 cc cece cece ences 0.258 0.291 0.546 0.85 0.983 1.118 1.36 1.56 1.745 
Total annual charge ........... 0... ccc cece ete c ence senene. 0.694 0.693 1.280 2.022 2.242 2.589 3.08 3.288 3.551 
Cost per mile of 53 poles... nananana 20 cece ccc e ec cceue 32.00 36.70 67.80 107.20 128.40 137.10 1638.20 174.20 188.10 
Cost per mile of 35 poles...........0.. 0... cece cee cee ee ences 21.15 24.2 44.80 70.80 78.5 90.50 107.80 115.00 124.20 


Taper (t) taken as 0.016 inch per inch. Load applied 600 pounds 1.5 feet 
Initial cost includes freight rate from Minneapolis, Minn., 


to Columbus, 


590 


Vol. 72.—No. 14. 


Powdered Coal for Power Plants 


Methods of Overcoming Difficulties in Applying Pulverized 
Fuel to Ordinary Steam Boilers and Adapting Boiler to Fuel 


By FREDERICK SEYMOUR 


like a gas, with a dazzling white flame and in- 

tense energy, without smoke, leaving no carbon 
in the ash, with flue gases approximating theoretical 
perfection, making easily attainable a temperature of 
4000 degrees Fahrenheit almost evenly distributed 
throughout the combustion chamber, with no opened 
doors or cold draughts, without banked fires, the time re- 
quired to heat a cold furnace reduced by more than half 
with great economy in fuel and labor and with in- 
creased capacity, all under easy control of an operative 
of whom no back-aching duties are required; because 
pulverized coal has come into almost universal use as 
a fuel for clinkering cement and occupies a wide field 
for firing metallurgical and chemical furnaces, burn- 
ing lime, calcining gypsum and operating dryers; be- 
cause it has steadily advanced in a great variety of 
fields where the requirements call for constant tem- 
perature, high or low, variable temperatures in the 
same operation, and a variety in the quality of the 
products of combustion, such as a reducing, neutral or 
oxidizing atmosphere ; because for the dirty, disagree- 
able, exhausting human labor job of stoking, it sub- 
stitutes a clean, agreeable, easy duty of supervision 
of mechanical equipment requiring short experience, 
simple instructions and no technical education—for 
these reasons and many more, it has become impera- 
tive that the use of powdered coal be extended to 
include the furnace of most general use, the one con- 
suming more coal than all other industrial furnaces 
combined and which has no exact requirements as to 
temperature or quality of the products of combustion, 
namely, the furnace for generating steam. 

In the efforts to utilize powdered coal under boilers 
of standard type for grate fires, it is rather surprising 
that little use has been made of a long and extensive 
line of experimental work initiated in South Africa 
by the Engineering Staff of the Rand Mines, Ltd., 
under the leadership of Anthony M. Robeson and 
Claude Rettington, afterwards continued at the Duane 
Street plant of the New York Edison Company under 
the direct supervision of C. S. Newcomb, and con- 
cluded at the works of Fraser & Chalmers, Ltd., in 
England. 

From the beginning till the consummation of this 
work, practically every method now known of firing 
boilers with pulverized coal was tried out with many 
disappointments and discouragements, but with such 
a degree of ultimate success that today more steam is 
being generated by the method finally adopted than is 
being generated by all the other powdered coal installa- 
tions combined. Today Bettington boilers in commercial 
use varv in capacity from a rating of 10,000 pounds 
evaporation per hour to those of 40,000 pounds evap- 
oration per hour, and many of them have been in con- 
tinuous operation for as much as five years. The 
matter of coal conservation, the use of low-grade fuels, 
increased efficiency of apparatus and fuel, and the 
reduction of the skill and amount of labor required 
for any specific purpose are all such that the above 
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developments and accomplishments deserve careful 
consideration. 


SOME PROBLEMS IN BURNING PULVERIZED COAL. 


While the principles developed may not all be 
applicable to all types of boilers, nevertheless there is 
much that is suggestive. The difficulties encountere | 


. then, as now, had to do with: 


1. Maintaining prompt, continuous and steady 
ignition, with coal varying in quality and in moisture. 

2. The destruction of the brick work under the 
high temperatures easily attainable with powdered 
coal. 

3. The maintenance of a homogeneous mixture 
in all parts of the furnace until combustion is com- 
pleted. 

4. The tendency of the coarser particles of coal 
to fall out of the zone of combustion. 

5. The handling of molten ash. | 

It is now common knowledge that in the successful 
use of pulverized coal combustion must be carried on 
and completed before the gases come in contact with 
the water-cooled tubes of the boiler. This has been ac- 
complished with the Bettington boiler by introducing 
the fuel vertically upward in a brick-lined cylindrical 
furnace, closed at the top so that the gases are com- 
pelled to spread out mushroom fashion, and pass down- 
ward along the periphery of the cylinder, escaping at 
the bottom of the cylinder and thence passing upward 
among the tubes of a vertical boiler which surrounds 
the combustion chamber. The brick lining of the 
combustion chamber, partly encircling and in close 
contact with the tubes of the inner row, are made of 
a specially formed but inexpensive brick. The incom- 
ing fuel is, therefore, in this way enveloped by down- 
coming gases of very high temperature which in turn 
are surrounded by the brick lining, outside which 
are the tubes of the boiler, all enclosed in a suitable 
casing or setting in the manner shown in Figure 1. 

In view of the proximity of the exit of the hot 
gases to the entry of the cold mixture of coal. and air. 
the first result to be expected is that the point of 
ignition could not creep away from the tuyere, and 
experience has demonstrated that no matter at what 
speed the fuel is introduced, the point of ignition 
remains practically constant, the presence of moisture 
or ash in the coal not serving to extend this point of 
ignition away from the tuyere. 

The next anticipated result, verified by experience 
with this arrangement, is that under over-load firing. 
the brick lining of the combustion chamber melts back 
toward the tubes until it becomes sufficiently thin to 
transmit the heat to the water with such rapidity as to 
prevent further melting, building up again from molten 
ash under moderate firing so that the lining is practi- 
cally permanent. Ina furnace of this type the temper- 
ature is well above the melting point of any ash and the 
portion of the ash that comes in contact with the lining 
of the furnace runs down and drips off the lower edge 
of the lining into the ash pit below. In falling through 
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the cooler atmosphere of the pit, the globules of ash 
take on a sufficient skin or shell to prevent them from 
adhering one to another: they quickly solidify and 
may be dumped into a car or raked out like so much 
gravel. 

DirREcTION OF Gas FLow. 


The process of combustion is carried on in an 
atmosphere of very high temperature, ts extremely 
rapid, and is finished before the gases enter the tubes. 
As the travel of the gases in the combustion chamber 
is first vertically up and then vertically down, gravity 
has no tendency to throw the coarser particles of coal 
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Fig. 1.—General Arrangement of Bettington Boller for 
Pulverized Fuel. i 


out of the zone of combustion and consequently no 
carbon is found in the ash. The friction between the 
gases moving upward and the gases moving down- 
ward, the turn at the top of the combustion chamber 
and the friction between the gases and the walls of the 
combustion chamber, with the difference in specific 
gravity between the solid particles and the gases, all 
tend toward a constant re-mixture in the combustion 
chamber of the fuel elements and thereby expedite the 
process of combustion. 

The following explanation may serve to make the 


procedure in the furnace better understood. Segre- - 


gate a-cubic foot of the mixtures of coal and air. It 
would not be far afield to estimate 1 cubic foot of air 
carries about one-twelfth of an ounce of coal, broken 
up into particles, some of which will pass a 400 mesh 
and nearly all of which will pass a roo mesh, with 
intermediate grades. Probably 2,000,000 is a low 


ELECTRICAL REVIEW 


S591 
estimate of the number of particles in the cubic foot 
of air, each particle of which is surrounded by the 
free oxygen of the air. Combustion begins, carbon 
dioxide (CO,) rapidly displaces the free oxygen ; the 
gases expand five to ten times their original volume, 
according to the maximum temperature of the fur- 
nace; the finer particles disappear first, the coarse sur- 
vive to the last, are few in number and widely sep- 
arated in a diluted atmosphere, must find free oxygen 
and find it instantly or be swept unconsumed among 
the tubes and lost., Kinetic energy and chemical 
affinity are working to combine the carbon and oxygen, 
but mechanical agitation expedites the process. There- 
fore all practical devices for mixing the gases in the 
furnace are beneficial. 


Test RESULTS. 


The following abstract from test data obtained on 
the Bettington boiler, operating under ordinary condi- 
tions, discloses very low grade coals with high ash 
content. It should be of interest to note also the high 
moisture content, 15.6 per cent in run No. 1, combined 
with the high ash, total of ash and water being 38.6 
per cent. The low volatile of these coals and par- 
ticularly of the coal used in the third run is also 
worthy of notice. 


DATA ON FOUR RUNS OF BETTINGTON BOILER. 


Analysis of coal on dry basis. 


Fixed carbon .......ssssssssosssosses.o : i 3 ; 
Value of dry coal, b. t. u........ cee eee 10,700 11,988 12,276 11,109 
Moisture in coal as flred.............. 15.60 2.40 0.80 2.20 
Average temperature of in 
gases, degrees Fahrenheit.......... 692.7 603.7 5660.3 
Pounds of water evaporated per pound 
F 8.309 9.218 9.48 9.60 


of coal from and at 212° 
Thermal efficiency based on coal...... 75.00 80.30 74.59 82.60 


o.e cesson’ o 


Using three of the coals shown in the abstract on 
grates with skilled firing under the best known water- 
tube boilers. even after screening and picking the coal, 
a thermal efficiency of only 55 per cent was obtained. 

A word as to the prevailing sentiment that coal 
must be dried to less than 1 per cent of moisture be- 
fore usirg it in powdered form. There are thousands 
of tons of coa! in powdered form being used daily 
that are being pulverized and fed directly to the fur- 
nace, without storage and without previous drying. 
Where the coal can be thus handled, pre-drying be- 
comes a question of furnace economy only, and where 
a supply is available, carrying less than 3 per cent of 
moisture, the expense of installing and operating a 
dryer with the necessary elevating storage and con- 
veying apparatus cannot be shown to be economical, 
even if the coal occasionally comes with considerably 
higher moisture. 


ADAPTING BOILERS TO PULVERIZED FUEL. 


The Bettington boiler to which the above data 
apply is not yet made in the United States and if it 
were the owners of boilers of standard type would be 
slow to scrap them even for a much better equipment. 
The question then is, what can powdered coal do with 
the boilers that are now fired from grates; can the fur- 
nace lining be protected; can the liquid ash be easily 
disposed of ; can the gases in the furnace be mixed as 
combustion progresses; can low-volatile and high- 
moisture coal be used? All these points have to do 
with the inside of the furnace and not with the 
preparation or handling of the coal outside. s 

At least one method of approaching the subject is 
shown in Figure 2, and applies to a boiler of the Heine 
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type. Modifications in detail will make it applicable 
to many if not all standard types. 

The side walls are protected by embedded water- 
tubes. These tubes may well be put in a lining made 
of the same tile as is ordinarily used to incase the 
lower row of tubes in boilers of the Heine type. The 
front wall of the furnace is left without water-tube 
protection for the reason that near this wall the mix- 
ture of coal and air enters at outside temperature and 
the higher temperatures of the furnace are not attained 
until combustion has progressed almost to completion, 
which occurs well away from this wall. The rear wall 
is not protected for the reason that the tubes in the 
side walls and above the combustion chamber, notwith- 
standing that they are covered with tile, will absorb 
sufficient heat from the gases to bring their tempera- 
ture below the destructive point before they reach the 
rear of the furnace. 

By referring to Fig. 2 it will be noticed the grate 
has been removed and in its place, but at considerably 
lower level, is substituted a row of water-tubes upon 
which is laid either a covering of brick, cinders or 
other refractory material. Thus the combustion cham- 
ber is enelosed, except on top at the rear, with re- 
fractory material which becomes incandescent when 
the furnace is in operation. Combustion is carried on 
in an atmosphere of high temperature, well above the 
fusing point of any ash, progressing with great rapidity 
and without destruction to the brick work. 

The protecting tubes are brought into the boiler 
circulation and their initial expense is compensated by 
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their steam generating capacity. They also serve to 
reduce radiation loss. The tubes between comhns- 
tion chamber and ash pit are moderate steam gen- 
erators; those in the side walls are active steam gen- 
erators and will evaporate more water per square foot 
of heating surface than the tubes of the boiler proper, 
for the reason that they are covered with thin refrac- 
tory material, molten on the fire side but solid next 
the tubes and subjected to a high temperature for 
their full length; while the tubes of the boiler proper 
are affected at one end only by the high temperatures, 
the other end being affected by gases having only a 
temperature approximating that of the flue gases. 

The fuel may well be introduced from either side 
in opposing blasts, meeting near the front of the fur- 
nace not directly head on, and each blast pointed about 
5 degrees above the horizontal, in this way affecting a 
re-mixture of the gases after ignition with no impinge- 
ment on the brick work. 

The movement of the gases in two directions ver- 
tically, as in the Bettington type of boiler, is not easily 
accomplished in other types of boilers and with 
these a part of the very coarsest of the coal will 
be precipitated by gravity on the floor of the com- 
bustion chamber. This floor, however, is covered 


with a moving film of liquid ash composed principally 
of silica, alumina and iron, all heavier than carbon. 
The latter thus floats upon the surface of the liquid 
in contact with the atmosphere of the furnace and is 
consumed without loss. Analysis of this ash discloses 
no trace of carbon. 


A slot is left lengthwise in the 
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{ ! Fig. 2.—General Arrangement of Heine Boller Modified for Use of Pulverized Fuer. 
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bottom of the combustion chamber. 
perature immediately over the slot keeps it open and 
permits such liquid ash as collects in the furnace to 
drip into the ash pit below. The atmosphere of the 
pit, to large extent sheltered from the heat above and 
cooled by the water tubes over it, has a temperature 
far below the freezing point of the ash, and the 
globules in their fall from the edge of the slot to the 
bottom of the pit take on a skin or shell which pre- 
vents them from adhering one to another. They thus 
are deposited in an easily manageable condition. 

The point of ignition cannot creep away from the 
tuyeres, because the introduction of the fuel from 
opposite sides of the combustion chamber at slightly 
different levels causes part of the flame from one blast 
to be driven close to the opposite tuyere mechan- 
icallv. The presence of moisture and ash in the coal 
in reasonable percentages does not reduce the tem- 
perature or retard combustion to the prohibitive point, 
although, of course, neither ash nor water are desir- 
able. The latter may be removed by the use of a 
dryer if present in quantities sufficient to make it 
economical to do so. 

In the use of pulverized coal under boilers, its com- 
bustion in an atmosphere of high temperature is de- 
sirable because in such an atmosphere conditions are 
favorable to rapid, perfect and complete combustion 
before the gases reach the tubes. More steam is gen- 
erated, ash collected is liquid and will flow instead of 
deposit in sticky, unmanageable form; precipitated 
carbon will float and be burned, the percentage of heat 
lost up the stack will be reduced, the formation of 
carbon monoxide (CO) under such conditions can 
only arise from deficient air, and the cheaper grades 
of coal may be used. 

The generation of steam with powdered coal as a 
fuel has many problems of its own, the points of diffi- 
culty have not all made themselves obvious at first, 
and it has been necessary to persist and experiment 
untiringly. What remains to be done can be readily 
ascertained by reference to the successes and failures 
of others. All real obstacles are within the furnace, 
and. so far do not seem to defy good engineering abil- 
itv. Moreover, they require only a moderate expendi- 
ture. The reward will be true and efficient fuel con- 
servation, increased steaming capacity, greater flex- 
ibility and ease of caring for normal and peak loads, 
lower boiler upkeep and an end to stoker troubles. 


NEW JERSEY SUPREME COURT HOLDS 
GOING VALUE NOT TAXABLE. 


The New Jersey State Supreme Court has handed 
down a decision on March 22 in a case brought by the 
Trenton & Mercer County Traction Company for a re- 
duction in the assessment imposed by the city of Tren- 
ton and seven neighboring municipalities, holding that 
“going value” cannot be properly included in apprais- 
ing taxable value of the property of public utility com- 
panies. This, in the opinion of the Court, 1s already 
taxed in the form of a levy on the gross receipts of 
such a corporation. 

Following the assessment levy by the city, the 
company appealed to the Mercer County Tax Board, 
which adjusted and reduced the valuation; later, an ap- 
peal was taken to the State Board of Assessors, which 
confirmed the action of the County Board in establish- 
ing the total valuation, but in so doing added to the 
estimate of the physical valuation the sum of $568,052, 
as representing the “going value.” 

In considering this point in its decision, and lower- 
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ing the assessment by such amount ($568,052), the 
Supreme Court says: 

“This action by the State Board seems to us arbi- 
trary and not considered or determined with reference 
to the value of each assessment in each municipality. 
The only cases cited in justification of this method are 
cases dealing with property under condemnation or 
when the rate-making power of the state was involved. 

“What is meant in the concrete by ‘going value’ is 
not made quite clear in this case. We, however, un- 
derstand that the term ‘going value’ applied to the 
property of a street railroad corporation, as contrasted 
with the phrase ‘going concern,’ is that part of the 
value which shows the company’s capacity to earn 
money, to make a return upon the capital invested, that 
in turn is primarily dependent upon its franchise, 
which, by the statutes, is taxed accordingly as it earns 
much or little, five per cent of the gross receipts. The 
value that is left is the value of the tangible property 
attached to a going concern.” 


TIME TO REFORM BAD PRACTICES. 


Henry L. Doherty Points Out That Such Action Will 
Benefit Utilities More Than Increase in Rates. 


Public utility managers have had many problems 
thrust upon them by reason of the war, and efforts 
have been made along various lines to offset the in- 
creased cost of production. Henry L. Doherty, at an 
executives’ meeting at the New York office yesterday, 
gave it as his opinion that this was the time to reform 
bad practices as well as to increase rates. 

Mr. Doherty thought this was the time to secure 
relief from such indirect taxes as paving, free service, 
and for the initiation of skip-stops, as well as an 
increase of rates. Referring to the gas business, he 
indicated his opinion that the installation of a readi- 
ness-to-serve rate would yield a larger income per dol- 
lar of plant investment than the present rates in force.’ 
An increase in the present flat rates would tend to 
reduce the gas sales, while the readiness-to-serve rate 
would affect only the demand and not the total con- 
sumption. 

In discussing the traction situation, Mr. Doherty 
thought that 6 and 7-cent fares, while increasing the 
revenue proportionately, would have the bad effect of 
discouraging short distance riding. He believed that 
the traction situation, too, offered many opportunities 
for reforms that would work to a greater financial 
advantage than could be obtained by increased fares. 
The elimination of so many stops was one method he 
suggested. Stopping the practice of running all cars 
to the end of the line, reducing car mileage, was an- 
other, and, lastly, and perhaps of greater importance, 
was eliminating the necessity of street paving on the 
part of the traction companies. 


Uruguayan Electrical Plants. 


The Uruguayan government has approved the action 
of the Administration General of State Electrical 
Plants in declaring that of the 7,000 tons of fuel oil on 
hand in the deposits of the West India Oil Co., 5,000 


- tons be reserved for the State electrical plants, and 


that the latter receive the preference in the distribu- 
tion of cargoes arriving hereafter. The state elec- 
trical plants burn fuel oil which is supplied under con- 
tract by the West India Oil Co., and one of the clauses 
of the contract provides that if at any time the supply 
should not suffice to meet all demands. the state plants 
shall enjoy preferential treatment. 
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NORWAY. l 


American-made Machines Have Single Commutator for 
Handling 12,000 Amperes. 


The increasing demand for direct current for elec- 
trolytic purposes, has led to the ccnstruction during 
the past few vears of a number of large direct-current 
units. 

An unusual installation is that of the Norsk Alu- 
minum Company of Kristiania, Norway, whose new 
plant, located on the bay at Bergen, Norway, is now 
nearing completion. It is interesting to note that this 
hydraulic plant, with its unusually high head, is so 
located that the machinery can be unloaded directly 
from the boat to the powerhouse foundation. 

The generators, which were supplied for this instal- 
lation by the Allis-Chalmers Manufacturing Company, 
Milwaukee, Wis., are of particular interest, not only 
on account of the heavy current which they commu- 
tate, but due also to some unusual features of design. 
Three units were furnished, each having a normal rat- 
ing of 3000 ki‘owatts, 300 volts, 300 revolutions per 
minute. They are weter-wheel driven, the impulse 
turbine having a water head of 2305 feet and an over- 
speed capacity of 80 per cent. | 

Each generator is capable of a voltage variation of 
from 50 to 335 volts, with any current up to 12,000 
amperes. Under normal rating the temperature rise 
does not exceed 40 degrees Centigrade on the windings 
and 45 degrees Centigrade on the commutator. 

The most interesting feature of the design is the 
fact that a current of 12,000 amperes is handled by one 
commutator, operating at 300 revolutions per minute. 
The commutators are of the shrink ring construction, 
having the bars shrenk down solid on mica insulation, 
being mounted on a steel cylinder. Special provision is 
made to allow for equal expansion of copper and steel 
as the temperature of the commutator changes. 

The commutators are ventilated in an interesting 
manner. Hollow brush brackets are used which are 
supported at each end by brush supporting rings, also 
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made hollow. The brush brackets are provided with 
holes so spaced that a jet of air is forced radially from 
them in front of each brush. 

The brush supporting rings are piped to a motor- 
driven blower which furnishes air of the necessary 
volume and pressure to keep the commutator cool un- 
der all conditions. By this method of ventilation the 
air is delivered in the most effective manner to keep 
the commutator cool and also keeps it free from dirt 
or dust in the greoves where the mica is under cut. 
Furthermore, there is no interference with the shifting 
cr adjusting of the brushes. 

The machines are of the shunt-wound, interpole, 
compensated type, designed with a large proportion of 
copper and small proportion of iron in order to keep 
the total weight as light as possible consistent with re- 
liable design. The armatures were made of steel 
throughout, special provisions being made in banding 
and securing the coils, on account of the high over- 
speed which the generators had to withstand. A 250- 
kilovolt-ampere, 5500-volt revolving-field alternator, 
mounted on the overhung shaft of one of the direct- 
current generators, is used to furnish power for motors 
around the plant. 

Acceptance tests, conducted by the Electrical Test- 
ing Laboratories of New York and representatives of 
the Norsk Aluminum Company, showed that the ma- 
chines fulfilled the contract guarantees in every par- 
ticular. | 


AUSTRIAN ELECTRICAL DEVELOPMENT. 


It has been estimated the available water powers of 
Austria vary between 1,700,000 and 5,000,000 horse- 
power. If 50 per cent were used, the annual coal 
savign would amount to 22,500,000 tons per annum, 
and Austria could then export coal to Germany instead 
of importing it. In a recent electrical development bill 
introduced in the Austrian Reichscrat it was proposed 
to promote the development of these water powers. 
One provision of the bill is that the state will partici- 
pate in the profits of undertakings to which any state 
privileges or concessions have been granted, when the 
profits exceed 6 per cent. 


Two 3000-Kliowatt Direct-Current Generators for Norsk Aluminum Company, 


Norway. 
300 Volts, 200 Revolutions Per Minute. 


Capacity of Each Is 12,000 Amperes, 
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Powdered Coal 


T IS natural, and very desirable, that at a time 
I when the fuel situation throughout the world has 
been subjected to upheaval, when the demands for 
fuel have far exceeded the ability of railroad, coal 
mine and oil well to meet them, that every effort be 
made toward the more efficient utilization of all forms 
of fuel in all manner of ways. The conditions created 
of late, and the general tendency to a better apprecia- 
tion of the value of fuel, have combined to cause much 
attention to be devoted to the matter. Producer gas, 
the distillation of coals, the use of by-product gas for 
heat and the residues for industrial use, improvements 
in combustion methods and use of powdered coal, 
these are some of the things that have gone on. 

There could be no more wasteful manner of burn- 
ing coal for heat than the way usually employed, 
namely, the promiscuous application of coal in various 
sizes of lumps to an open fire supplied with varying 
_ and erratic amounts of oxygen. The method of firing 
and the method—too often lack of method—of con- 
trolling the chemical reaction between carbon and oxy- 
gen, are too often erratic and usually unscientific. At 
best the use of lump coal is clumsy and regretfully 
inefficient. Little comparison is there between the use 
of lump coal and oil and gas with their accurate and 
easy control, intimate mixing of fuel and oxygen, 
rapid chemical action, high temperatures and almost 
perfect combustion obtainable, all of which occur with- 
out the collection of large amounts of ash and without 
soot and smoke on the same scale that occurs with 
lump coal. 

Very similar to the use of oil and gas is that of 
powdered coal. The coal dust suspended in air and 
blown into the furnace chamber is burnt rapidly at 
high temperatures, with little ash containing still less 
carbon content. Combustion or chemical action is 
closely and accurately regulated with ease. In fact, 


the predominating advantages of oil and gas firing | 


apply to pulverized coal also. 

From the academic viewpoint, powdered coal ac- 
complishes everything in the way of high temperature, 
efficient combustion and accurate control and is the 
champion method of conserving coal by making avail- 
able for efficient use grades of coal not otherwise of 
marketable value. 
drying, pulverizing and feeding to the furnace have 
acted as deterrents to its use. The large floor space 
required for the coal-treating equipment, storage diffi- 
culties, back-firing and burner and furnace troubles 
have also added their quota toward hindering the 
wider application of powdered fuel to steam-making 
boilers. But with time and ceaseless experiment many 


In practice, however, the cost of. 


of the greater difficulties of burning pulverized coal, 
once thought inherent, have been overcome. Costs 
for pulverizing and drying have been reduced, while 
the degrees of dryness and pulverization once thought 
necessary for maintaining continual feed to the fur- 
nace and efficient combustion are now found less 
severe. 

Today the industrial application of powdered coal 
to steam-making boilers is a matter of applying this 
powdered fuel to the boiler rather than one of over- 
coming inherent difficulties in treating and burning the 
coal. The setting of a boiler, for maximum efficient 
combustion, has always in part depended upon the 
characteristics of the coal, and unless a setting and 
furnace chamber were adapted for the coal used, loss 
and troubles due to smoke, clinker dust and inefficiency 
have been expected. So, too, in adapting gas and oil to 
a coal-fired boiler baffles, settings and stack usually re- 
quire modification if excess air, waste of heat produced 
and utilized and imperfect combustion are not to fol- 
low. It seems only natural therefore that similar 
modifications must accompany the use of pulverized 
coal, and this surmise is borne out by an article else- 
where in this issue describing a form of boiler that 
differs radically from those ordinarily employed. 

With the present high prices of oil and coal, the 
necessity of mining all coal in a seam instead of only 
the best of it, the imperative need for reducing the 
amount of coal and ash handled by the railroads and, 
lastly, the desirability of reducing if not entirely elim- 
inating the smoke nuisance, with these incentives, 
coupled with lower fuel costs to the plant owner, pow- 
dered fuel ought eventually to come into extensive 
usage under steam-making boilers. 

The demand exists for improved methods for 
burning coal over those now existent. Powdered coal 
may be a palliative or the solution, time will tell. . 
Powdered coal must come into use eventually, but its 
coming will, however, be gradual, not sensational. 


Appreciating Electric Service 


E ARE so accustomed to accepting electric 
W service as a matter-of-fact detail in our 

every-day life that it seems to take unusual 
conditions, such as being deprived of it, to make us 
appreciate what it really means to us. The writer has 
just had an exceptional opportunity for study of this 
topic during an enforced vacation when he found him- 
self flat on his back in the grasp of that well-named 
malady—the grip. After a spell of feverish head- 
aches, the mind seems to react from its delerious fogs 
and sees facts in truer relation than when beset by the 
many cares of the ordinary business day, 
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The telephone bell emits one of the pleasantest 
sounds to the convalescent electrical man who realizes 
what service the telephone has rendered for him in 
summoning the physician and keeping in touch with 
him. To the average patient the best medical advice 
is given by his family physician who knows the 
patient's constitutional peculiarities and history. To 
call this physician from a distant part of the city with- 
out the telephone would be wasteful of valuable time 
and probably even entirely impossible. For the med- 
ical man, on the other hand, it would be very difficult 
to call on all his patients in different parts of a large 
city if the telephone did not permit him to communi- 
cate with them where a personal visit was not abso- 
lutely necessary. To the patient's family the telephone 
is indeed a blessing in its quick communication with 
the druggist and other storekeepers, besides numerous 
relatives and friends. 

During the night the convalescent is apt to be a 
serious care to his worn-out family with many calls 
for medicine and other care. Through electric serv- 
ice, however, he can take care of his own needs quite 
comfortably. An electric lamp can be instantly turned 
up, a heating pad can be readily connected, as can an 
electric immersion heater for preparing hot gargles: 
all these can be easily controlled by the patient himself 
without disturbing the rest of his household. Such 
conveniences made possible by 24-hour electric service 
are especially appreciated by the electrical man when 
he himself can be their beneficiary. It is a pleasure 
to advocate universal electric service in the belief that 
it will lighten the labor of the home and make home 
life more cheertul, but it is a greater pleasure to see 
from actual experience what are the benefits of elec- 
tric service at a time when one is more or less helpless 
without it. 

If electric light, heat and telephone service can be 
fully appreciated by the casual invalid, they should 
also be more thoroughly appreciated by the well and 
active man. The latter can, and in many cases does, 
employ them on a much more extensive scale, so his 
benefits are proportionately greater. A modest ex- 
pression of such appreciation will doubtless be grate- 
fully received by the providers of electric service, espe- 
cially at a time like the present when they are beset 
with many difficulties. 


of Action 
A YEAR has elapsed since we were drawn into 


the world war. .\ year of momentous events,, 
great hopes and shattered dreams. A year whose 
experiences should teach us most important lessons on 
the obligations of these critical times. What are these 
important lessons? A brief review of our country’s 
part in the war should disclose some of them at least. 
Righteous indignation at the violation of our na- 
tional rights forced us into the war in their defense. 
Although woefully unprepared to take am active part 
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in the war, a large part of the country did not regard 
this as a hindrance but was inclined to agree with the 
rhetorical assertion of a former Secretary of State that 
a million men would rise to arms within a day after 
we declared war. Alas, a year has passed and we can 
scarcely say we have a million men drilled, equipped 
and ready at the front. It was indeed a different task 
to bring a modern army into being from what it was 
conceived to be. Many reasons have made this task 
much more difficult than it should have been. 

One of these is that the very form of our govern- 
ment hampers direct action. The President cannot 
raise an army nor declare war without the consent of 
the country through Congress. Congress did not know 
what legislation was necessary to facilitate conduct of 
the war. Aside from the Navy, most of the govern- 
ment departments were not ready to advise on desir- 
able legislative programs to hasten their work. Our 
entry into the war was clearly not methodically planned 
and arranged, in great contrast with that of the Teu- 
tonic empires in 1914. Moreover, for a time it debated 
whether we should engage independent combat with 
Germany or join the entente allies. For many months 
after we came to a decision there remained a consid- 
erable element of ultra-pacifists and worse, who con- 
tended we had made a serious mistake to enter a 
European controversy. Exposure of seditious enemy 
propaganda back of this movement gradually caused 
it to die down, not without having done much harm 
to the already retarded program of preparations. 
Knowing no sense of shame, enemy intrigue became so 
unscrupulous and debasing as to arouse the country to 
a sense of bestial character of what was professed as 
kultur. 

Interminable delays seemed to beset many parts of 
the war preparation program. The task was more 
gigantic than was conceived. Dissensions developed 
over many details of the shipping and munitions work. 
Frequent changes of plans were made. Controversies 
arose between employers and employes. The country 
at large went about its work but little affected by the 
feverish activity in Washington and certain munition 
centers. A violent winter with heavy snows and traffic 
blockades came on while a pronounced fuel shortage 
caused industries to be shut down. And so on. 

We have blundered much during the past year. We 
did not know how big a task confronted us, nor the 
desperate character of our foe. We lacked unity of 
purpose until quite recently. But what we need now 
more than anything else is unity of action. Every 
American citizen must put his shoulder to the wheel 
to help his country in this greatest crisis in its history. 
Every ounce of strength ts needed to back up our 
brave soldiers and sailors. All interests must unite, 
capital and labor, rich and poor. Failure would mean 
a greater burden on the poor than on the rich. There 
can be no alternative, if we cherish the hope so ably 
expressed by Abraham Lincoln, that government of 
the people, by the people, and for the people may not 
perish from the earth. 
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Wisconsin Utilities Discuss War Problems—Important Íl- 
lumination Research by Bureau of Standards—Other News 


WAR PROBLEMS DISCUSSED BY WISCON- 
SIN UTILITIES. 


Tenth Annual Convention of Wisconsin Electrical Asso- 
ciation Pledges Loyalty to Government. 


Rate problems, increasing costs, commission regu- 
lation and other similar war-time topics characterized 
the tenth annual convention of the Wisconsin Elec- 
trical Association, held at Milwaukee, Wis., on March 
27 and 28. The sessions throughout reflected an 
earnest desire to maintain a high standard of efficiency, 
to play fair and conserve, and to devise ways of meet- 
ing the serious conditions now faced by the public 
utility companies. One of the salient facts in evidence 
was that while commercial concerns, during the last 
four years of rising costs, have been free to adjust 
product prices promptly to conform to the prevailing 
conditions, the public utility companies are tied down 
to rates and revenues based upon the costs of oper- 
ating prior to the world war. Hence, the consensus 
of expression at this convention was that adequate 
revenues must be assured for operations, betterments, 
extensions, maintenance and, withal, a fair return on 
the investment. <A failure to secure these requisites, 
in the opinion of many, would result either in a break- 
ing down in the service so essential to the country, or 
in government ownership. 

Another sentiment that found expression in every 
paper and address during the convention was for out- 
spoken loyalty to and support of our Government in 
the execution of its plans for winning the war. 

The convention was called to order at Io a. m., 
Wednesday, by the president, B. F. Lyons, vice-presi- 
dent and general manager of Beloit Water, Gas & 
Electric Company. President Lyon reviewed the con- 
dition with which public utilities were confronted, by 
reason of fuel and car shortage, loss of many of its 
most skilled men, the mounting costs and inadequate 
revenue, and the necessity for increased rates of 
service. 

After the report of the secretary-treasurer was 
read, an auditing committee was appointed, which re- 
ported the following day. 

A. C. Babson, chairman of the Rural Service Com- 
mittee, read his report on the committee's findings on 
that subject. This report is abstracted elsewhere. 

A discussion of Mr. Babson’s report followed, par- 
ticipated in by A. G. Fulton of Oconto, John St. John 
of Madison, W. H. Burk of Elkhart Lake, and others. 
The discussion related to extensions to serve rural 
districts and rates of service. The convention voted 
to continue this committee in service. 

C. D. Se Cheverell, chairman of the Committee on 
Taxation, read his report, reviewing legislation on 
public utility taxation, and showing discriminations 
unfavorable to utility companies as compared with 
` taxation of other interests. 

The resignations of F. C. Ludden, Mineral Point, 
as third vice-president, and of George Allison, Mil- 


` . 
waukee, as secretary, were accepted by reason of their 
having entered military service. 


WEDNESDAY AFTERNOON'S SESSION. 


Edwin S. Mack, attorney, Milwaukee, addressed 
the convention on “Some Phases of Depreciation in 
Connection With Public Utility Rate-Making.” He 
brought up the subject of rate-making as an ever- 
present problem and one which affects the life and suc- 
cess of the utility concern. He discussed valuation 
for rate-making, and said under existing methods of 
Public Service Commissions they reduce the valuation 
each year by deducting for depreciation; but, in his 
opinion, a better method was to leave the amount of 
the investment unimpaired, and set up a reserve fund 
to provide for a replacement to make good the depre- 
ciation. He questioned the sufficiency. of life tables, 
based on age and wear, in arriving at depreciation 
data, as statistics were not fully developed. For these 
reasons he thought valuations should not be based 
upon life tables. Provision should not only be made 
for age and wear, but for obsolescence and inade- 
quacy to meet public requirements. His address 
brought forth considerable discussion. 

W. J. Hagenah, of Chicago, formerly of the Public 
Utility Commission of Wisconsin, gave an able ad- 
dress on utility plant valuations, public regulation, rate- 
making, output costs of power and kindred matters. 
He went into an analysis of high labor and material 
costs through different war crises within the last cen- 
tury and the lower costs following each historic period. 
Present war conditions were referred to in this con- 
nection. Regulation of public utilities by commis- 
sions called for a constant adaptation to changing 
conditions. He urged close co-operation with the Pub- 
lic Service Commissions, saying the utility concerns 
faced the crisis of their lives. 

W. N.. Fitzgerald, state fuel administrator for Wis- 
consin, presented the coal situation in clear outline in 
relation to production, distribution and price. The 
coal shortage of the last six to eight months was 
ascribed to increased demand, insufficient number of 
cars and shortage of labor at the mines. He fore- 
casted for the next year a demand that would exceed 
production, and the only way this situation could be 
met was by conserving and saving. High wages in 
war industries had taken many miners away from the 
coal mines, and the car-building speed was not equal 
to the demands for more cars. The Federal Govern- 
ment’s zone system of moving coal to all points was in 
effect, and this would facilitate the delivery of coal to 
all zones and economize the use of cars. 

The next paper was by Harold L. Geisse, secretary 
of Wisconsin Railroad Commission. He gave valuable 
suggestions on “The Presentation of a Case Before a 
Public Service Commission.” The simplification and 
proper array of facts, he showed, would enable com- 
missions to dispose of cases much more promptly. 

The banquet held Wednesday evening in the Fern 
Room of Hotel Pfister was attended by about 300 per- 
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son, many ladies being present. Included in this as- 
semblage were many members of the State Gas Asso- 
ciation, whose convention was held at Milwaukee on 
March 26 and 27. | 

The toastmaster was Herbert N. Laflin, Milwau- 
kee. The speech-making was interspersed with patri- 
otic songs and instrumental music. Captain Rogers, 
of the army hospital corps, explained field hospitals, 
evacuation and base hospitals, and in that connection 
described the Milwaukee Base Hospital for putting 
men in training for actual army service. The princi- 
pal address of the evening was by Lawrence A. Ol- 
well, Milwaukee, who showed that the existing world 
war, as well as other wars in history, was a conflict 
between ideals—the ideals of freedom and democracy 


on the one side and the assumed divine right of kings - 


on the other. His address was poinied and eloquent. 


THURSDAY'S SESSIONS. 


Public Utilities and the War was the subject of a 
timely and able paper by M. C. Ewing, <ecretary-treas- 
urer of the Wisconsin Valley Electric Company, Wau- 
sau, Wis. 

Dean Treat, manager of Wisconsin Railway, Light 
& Power Company, La Crosse, presented a paper on 
Metal Electrode Welding, which received close atten- 
tion and brought forth considerable discussion. The 
remarks by A. J. Goedjen, of Green Bay, on his expe- 
rience in track welding was especially interesting. John 
St. John, Madison, discussed the matter of mainte- 
nance of joints made by electrode welding. William 
C. Lounsbury, general superintendent of Superior 
Water, Light & Power Company, Superior, had used 
this system with good results. 

J. P. Pulliam read a paper prepared by Raymond C. 
Smith, dealing with revenues derived from electric 
railway service. He recommended the adoption of 
one-man-operated cars, which would require cars espe- 
cially constructed for such a system. 

A resolution, presented by C. A. Se Cheverell, 
chairman of the committee on resolutions, pledged this 
association’s unqualified loyalty, and support of the 
United States Government in the nation's defense. 


ELECTION OF OFFICERS. 


The nominating committee, in submitting its re- 
port, presented the following as officers of the associa- 
tion for the ensuing year: 

President, John St. John, Madison. 

First vice-president, Raymond C. Smith. 

Second vice-president, Wm. Lounsbury. 

Third vice-president, A. C. Babson. 

Secretary-treasurer, J. P. Pulliam. 

On motion, the report of the nominating committee 
was unanimously adopted and the nominees were de- 
clared elected. 

L. W. Burch, Madison, appeared before the asso- 
ciation in behalf of the Wisconsin State Association of 
Electrical Contractor-Dealers, and in a paper read ex- 
plained the purposes and scope of the organization, as 
now constituted under the Goodwin plan. He assured 
the electrical delegates that the contractors and dealers 
were desirous of co-operating with the central stations 
in their various departments. 


CLOSING SESSION. 


The first paper on Thursday afternoon was present- 
ed by George E. Wagner, plant superintendent of Madi- 
son Gas & Electric Company, on ‘“Three-phase Four- 
wire Distribution.” His paper dealt with the subject 
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comprehensively, and his explanations were eluc.dated 
by numerous sketches thrown upon a screen. 

The closing address was by Daniel W. Mead, of 
Mead & Seastone, consulting engineers, Madison. His 
subject was “Increasing the Efficiency of Hydro-elec- 
tric Plants.” Mr. Mead’s address, which was supple- 
mented by numerous slides, received the closest atten- 
tion from the large number of members and visitors 
present. The sketches thrown on the screen consisted 
of curves showing water-wheel efhciencies developed 
at many plants, graphic illustrations showing the sea- 
sonal variations in the volume of a number of streams, 
and exterior and interior views of plants. The prob- 
lems of increasing the efficiency of hydroelectric plants, 
as brought out in his address, are involved in many 
phases of plant design and equipment, special stress 
being laid on demonstrated efficiency of water wheels. 
These phases were discussed with reference to the 
available water supply in each case, the adjustment of 
the load to the supply of water, and the waste due to 
leakage of dams. The graphic sketches showed the 
seasonal variations of power produced by Wisconsin 
river and numerous other streams. In this there was 
shown to be a wide difference in the variations of the 
streams considered. Much attention was given to 
methods of testing the efficiency of wheels and some 
criticism was given. However, he observed that in the 
last few years manufacturers had made marked prog- 
ress in developing water-wheel efficiency. In conclu- 
sion, Mr. Mead strongly emphasized the necessity of 
greater hydroelectric developments to meet the great 
demands for power and to conserve fuel supplies. 

All members and visitors attended a luncheon 
Thursday under the auspices of Electric League of 
Milwaukee, to hear an address by Dean William Baum 
of the School of Engineering of Milwaukee. Dean 
Baum made a plea for co-operation by industrial man- 
agers with engineering schools with the view to fitting 
the student for practical duties at the conclusion of his 
school course. The scope and facilities of this school 
were explained. He was followed by F. A. Vaughn, 
consulting engineer, and business manager of the 
school, who traced the school's growth, referred to its 
standing and showed what its facilities were by a large 
number of photo illustrations and motion pictures on a 
screen. 


EDISON ILLUMINATING ASSOCIATION TO 
HOLD BUSINESS MEETING. 


President Junkersfeld Resigns Because of Pressure of 
Military Duties. 


On March 21, the Executive Committee of the 
Association of Edison Illuminating Companies held a 
brief meeting at Association headquarters, New York, 
the meeting being attended by J. W. Lieb, Charles L. 
Edgar, Walter F. Wells, L. L. Elden and Thomas E. 
Murray, representing W. W. Freeman. 

Among other business transacted by the Committee, 
a communication from President Junkersfeld, under 
date of February 14, 1918, was read, in which he 
tendered his resignation as president of the Associa- 
tion, the reason given being that his increasing military 
duties prevented him from giving proper attention to 
the affairs of the Association. Mr. Junkersfeld has 
been serving at Washington as Major in the Quarter- 
master’s Corps, N. A., for over a year and was re- 
cently promoted to the rank of Lieutenant Colonel. 
With the increased responsibilities of his new assign- 
ment, President Junkersfeld explained that he felt it 
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quite impossible for him to continue as president of 
the Association. The Committee was very loath to 
lose President Junkersfeld’s leadership in Association 
affairs but realized that under the circumstances no 
other course was open but to accept his resignation 
with great regret. 

As the general business conditions which made it 
desirable to dispense with the customary convention 
last year have not materially changed in the interim, 
it was decided by the Committee that the Association 
would hold a business meeting only this year. This 
will be held in New York on September 10 and will 
be similar to the brief meeting held in September of 
last year, unless the plan now contemplated is changed 
at a later date. : 


RELATION OF BUREAU OF STANDARDS 
TO ILLUMINATING ENGINEERING. 


Most Important Illumination Researches of Bureau De- 
scribed by Dr. M. G. Lloyd. 


Many of the important contributions to illuminating 
engineering made by the United States Bureau of 
Standards were described in a paper presented by Dr. 
Morton G. Lloyd, electrical engineer of the Bureau, 
before the Chicago Section, I]luminating Engineering 
Society, on March 21. In the introduction, Dr. Lloyd 
showed the interrelation of illuminating engineering to 
physics, physiology, psychology, hygiene, architecture 
and decoration. For any dependable knowledge of 
light sources, their properties and equipment, quanti- 
tative measurements of these properties must be made. 
Since the eye is only a crude instrument for making 
most light measurements, it must be backed up by 
definite standards, by more refined methods of meas- 
urement, and by perfected measuring apparatus. 

The development of such standards, measuring 
methods and apparatus constitute an important func- 
tion of the Bureau, which is also concerned with scien- 
tific investigations bearing on still higher accuracy or 
permanence in any or all of them; it is also interested 
in optical researches, determination of physical con- 
stants of light, physiological properties of the eye, 
etc.; another line of activity is in drafting standard 
specifications and tests for lamps purchased by the 
Government, also standards for lighting service fur- 
nished by utility companies. 

Dr. Lloyd then described in more detail the adop- 
tion of the international candle in 1910 by Great 
Britain, France and the United States, and how the 
standard lamps have been compared in the three coun- 
tries since that time. These standards of light intensity 
are carefully seasoned carbon-filament lamps of 16 
candlepower and operate at a specific consumption of 
four watts per candle; they are frequently compared 
among themselves and with similar standards in the 
British and French laboratories. They are quite per- 
manent and in many ways superior to flame standards 
which are affected by many conditions. Methods of 
making photometric measurements where there are 
color differences in the sources being compared always 
employ the flicker photometer. Where one of the 
lamps used is of much higher intensity, a motor-driven 
sectored disk is used to cut off a definite part of its 
light. Rotating the lamp under test gives the mean 
horizontal candlepower with considerable accuracy, 
but where this disturbes the filament mirrors are 
rotated about the lamp. Gas-filled incandescent lamps 
cannot be rotated; they are usually photometered in 
an Albricht spherical photometer, which gives the 
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mean spherical candlepower quickly and accurately. 
Testing of colored light sources has been studied at 
the Bureau for many years and the problem is being 
worked out of drawing up definite color specifications. 
Artificial daylight had been investigated about 10 years 
ago and several means for obtaining it pointed out. 

In its work of establishing standards of quality for 
illuminating supplies purchased by the various govern- 
ment departments, the Bureau has recently revised the 
specifications for electric incandescent lamps, which 
constitute the principal item in this line. The method 
of testing lamps for watts per candle and for life was 
described. Life tests of vacuum tungsten lamps are 
accelerated by operating them at over voltage, the 
effect of this on life having been determined. 

Investigations have also been carried out on the 
properties of gas mantle lamps, on automobile head- 
lights, on the sensibility of the eve to light of different 
colors, on the protection of the eve from harmful 
radiations, etc. In the way of public utility lighting 
work, the Bureau has made investigations of the de- 
sirable specifications of electric and gas lighting serv- 
ice, and has drafted standards of service for each of 
these two classes of utilities. An extended investiga- 
tion of street-lighting service is now under way, which 
aims to present the types of installations available, the 
results that should be secured, schedules suitable for 
street lighting and proper forms of lighting contracts. 

The Bureau has also aided other Federal depart- 
ments in helping to formulate safety standards in gov- 
ernment industrial establishments. 


WESTERN RED CEDAR ASSOCIATION 
ELECTS OFFICERS 


Annual Meeting Held at Spokane, Wash., March 21. 


The thirteenth annual meeting of the Western Red 
Cedar Association was held at the Davenport Hotel at 
Spokane, Wash., on March 21. The principal busi- 
ness was the presentation of the reports of the stand- 
ing committees and the election of new officers for the 
ensuing year. 

A general discussion took place relative to market 
conditions prevailing during the past year. It was the 
consensus of opinion that the demand for western red 
cedar poles during the year 1917 was about normal but 


‘that production was considerably below normal, due 


largely to shortage of labor. It was generally agreed 
that the actual cost of production has increased at least 
50 per cent during the past year. 

The election of officers resulted as follows: 

President, O. S. Hanson, Spokane, Wash. 

Vice-president, R. G. Jones, Ione, Wash. 

Directors—E. T. Chapin, L. A. Page, Jr., and J. M. 
Montgomery. 

Secretary, J. E. Seaman, Spokane, Wash. 

The following committees were appointed by the 
board of directors for the ensuing vear: 

Advertising Committee: W. M. Leavitt, chairman; 
E. A. Lindsley, E. L. Clark. 

Pole Committee: L. A. Page, Jr., chairman; W. 
M. Leavitt and M. P. Flannery. | 

Post Committee: F. C. Culver, chairman; H. E. 
Brown and J. M. Montgomery. 

Piling Committee: E. T. Chapin, chairman; H. J. 
Searl and H. C. Culver. 

Railroad Committee: C. P. Lindsley, chairman; T. 
J. Humbird and H. C. Culver . 

Official Inspection Committee: C. P. Lindsley, 
chairman; O. S. Hanson and R. G. Jones. 
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Brooklyn Company Conducts War Stamp Sale— Wisconsin: 
Rural Service Status — Compressed Air Aids War Work 


BROOKLYN COMPANY CONDUCTS SALE 
ON WAR STAMPS. 


Entire Sales Force Assigned to One Week’s Campaign— 
Every Customer Solicited. 


When the United States Treasury Department first 
issued War Savings and Thrift Stamps the lighting 
companies of New York City were organized into what 
was known as the Pioneer Division, for the distribu- 
tion and sale of these stamps. 

From the very beginning the Brooklyn Edison 
Company led the division and in fact has been among 
the leading 20 compamies of the city who have been 
selling the stamps. 

During the first part of March, T. I. Jones, general 
sales agent of the Brooklyn Edison Company, decided 
to make a special W. S. S. drive to take place the week 
of March 18 to 23, and accordingly, on March 17, an 
announcement was published in the Brooklyn news- 
papers, regarding the sale. This announcement is re- 
produced herewith. As will be noted in the announce- 
ment, the salesmen of the company discontinued their 
regular work for four hours each day during which 
period they canvassed Brooklyn Edison customers in 
an effort to sell War Saving and Thrift Stamps. Keen 
rivalry existed not only between the different offices of 
the company but between the men themselves. 

One district manager had remarkable success by 
securing permission from the proprietors of factories 
to give a`short talk to their employes. At the con- 
clusion of the talk, the boss usually started the ball a 
rolling, and in almost every case at least one stamp 
was sold to each employe. 


To Brooklyn Edison Cistomers 


in order to popularize eleccricity and demonstrate its value in the 
home this Company for the past four years has been conducting 
monthly special ‘sales on selected electric appliances. Concentration 
on one appliance for a specihed period seems to produce satisfactory 
results. 

la order to accelerste the disposition of War Savings Stampe 
which for some time have been, and now are, on sale at each of cur 
Company offices, we have decided to have our entire force concentrate 
on their sale for one week. 


Beginning, therefore, Monday, March 18, saleamen of the Edison 
Campeny wil! call on Brooklyn Edison customers in an endeavor to 
sel Wer Saving» Stamps. No compensation af any kind ig obtained 
by the Company from tiis sale and the work of these salesmen is 
merely an individual effort in connection with the Company’s policy 
of endeavoring to do its bit. 

May we bespeak a courteous reception for the Edison salesmen 
from each Edison customer. ff War Savings Stamps have been pur- 
chased kindly advise him. If they are not desired, co state—but in 
any event accept his call in the spirit in which it is made. 


EDISON ELECTRIC ILLUMINATING CO. 
OF BROOKLYN 


Announcement of Sale by Brooklyn Edison Company. 


On March 20 a second announcement was inserted 
in the Brooklyn papers, entitled," Have You Done Your 
Bit.” This is reproduced herewith. 

All branch ofhce windows of the company were 
dressed with W. S. S. material which added greatly to 
the success of the drive. The company’s billboard at 


Have You Done Your Bit? 


This week salesmen of this Company are calling on 
Edison customers with War Savings Stamps for sale. 


Thus far our men have been most courteously re- 
ceived and: many stamps sold. 


No compensation of any kind is obtained by the 
Company from this sale and the work of these salesmen 
is merely an individual effort in connection with the 
Company's policy of endeavoring to do its bit, 


All customers will be visited before the week ends 
and their co-operation in this government work is earn- 
estly solicited. 


Edison Electric Illuminating Co. of Brooklyn 


Second Advertisement of Campaign to Sell Stamps. 


Atlantic avenue, opposite the Long Island Railroad 
and subway stations was painted with the words, 
“Have You Done Your Bit? Buy War Saving Stamps 
Today.” 

The daily record of the sales department individual 
results were as follows: 


March 18th. 19th. 20th. 21st. 22nd. 23rd. 
Thrift stamps.1,118 S17 1,082 1.705 1,411 1,761 
War stamps . 85 15 120 171 164 294 


rec e cc ee a 


Daily total.$631.40 $ 514.75 $ 767.30 $1,134.19 51,029.71 31,857.11 
Accumulative g 


total a... 631.40 1,146.15 1,913.45 3,047.64 4,077.35 5,734.76 

In addition to the above, stamps were sold over the 
counters of all offices of the company at the time of 
signing contracts, selling appliances or paying bills. 
Department heads throughout the company also organ- 
ized local W. S. S. drives for their own employes and 
for the public with whom they came in contact. 

The total of the week’s work and also the grand 
total of the Brooklyn Edison Company activities up to 
and including March 23 are as follows: 


Thrift. War. Amount. 
Sales department ...........0000: T.SS6 QOS $ 5.754.76 
Othes departments .............- 3,185 157 1,446.23 
Branch offices .. oe... cece eee ees 3,319 259 1,819.21 
14.390 1,394 $ 9,900.20 
Company total to date (38-23-18). .29,211 2,635 $18,191.34 


Memphis Company Distributes Rebates on 1917 
Bills. 


Distribution of slightly over $16,000 in rebates for 
the reduction of the light rates in 1917 is being made 
bv the Memphis Gas & Electric Company, Memphis, 
Tenn. The rebates are distributed under the terms of 
an agreement with the city whereby customers will 
receive the advantage of the lower rate which is fixed 
for electric lights. The rebates range from two cents 
to $3.00 and average $1.23. 


April 6, 1918. 


STATUS OF RURAL SERVICE IN WISCON- 
SIN. 


Compilation of Data by Committee on Rural Service, Wis- 
consin Electrical Association. 


At the annual convention of the Wisconsin Elec- 
trical Association, held in Milwaukee on March 27-28, 
the committee on rural service submitted its annual re- 
port. This report includes a large amount of interest- 
ing information apropos rural distribution, loads and 
load densities. In the report the committee has fol- 
lowed the form and scope of the Rural Service Reports 
of the two previous years, in order to make compari- 
sons covering this branch of the utility business more 
readily intelligible. Investigations along lines similar 
to those pursued in previous years have been carried 
on and they cover the following points: 

(1) How many utilities in the state of Wisconsin 
serve rural customers and what are the standard meth- 
ods of making extensions to serve them. What are 
the connected loads and the transformer capacities to 
serve these customers and what are the annual reve- 
nues secured from them. 

(2) To what extent has the rural business in- 
creased or decreased during the year 1917. 

(3) What is the evidence indicating that this class 
of business is or is not desirable and proftable. 

Blanks similar to those sent out in previous years 
were forwarded to all electric utilities in the state and 
some correspondence carried on with a few out of 
state companies. 

Requests were made for a separation of data per- 
taining to light and power, but in a majority of cases 
reported it seemed to have been impractical for the 
companies to make such a separation, hence in this re- 
port combined results only are considered. 

Tabulated data taken from replies of the companies 
are found in Tables I and II and the analysis of 
growth, etc., in Table III. 

The total number of companies reporting rural cus- 
tomers this vear was twenty-six, against twenty for 
last year. Four companies who reported thirty-two 
customers in 1916 did not report in 1917, but six com- 
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panies who did not report rural customers last year, re- 
ported 288 rural customers this year. Assuming that 
companies who had these customers in 1916 still have 
at least approximately the same number, the increase 
in the number of companies reporting rural customers 
is 8 and the increase in the number of rural custom- 
ers, under the same assumption, is 287 or 63 per cent. 
This 1s quite likely not a true indication of the growth 
in the number of rural service customers but may be 
taken as a substantial indication that the number of 
rural customers is increasing. 

An analysis of Table I, which covers reports from 
twenty-six companies (a large majority of the electric 
utilities in Wisconsin supplying rural electric service), 
brings to light the following facts: 

(1) In a moderate majority of cases the farmer 
pays for the extension of primary lines. 

(2) The cost of transformer installations is car- 
ried by the farmer in less than one-half the cases re- 
ported and by the company in the remaining cases. 

(3) In about one-half the cases the farmer pays 
for the extension of the secondary lines. 

(4) In a majority of cases no refund on the cost 
of the extensions is made to the farmer where he has 
contributed to the expenses of such extension. 

(5) In about one-half the cases single phase mo- 
tors only are provided for on rural extensions and pro- 
visions for motors over 5 h. p. capacity single phase 
are exceptional. Polyphase motors are provided for 
in about one-half the cases reported. 

(6) Ina majority of cases lines have not been con- 
structed exclusively for rural service customers, but 
have been extended from city lines into well settled 
suburban or rural districts. A considerable portion of 
the rural customers obtain service from low voltage 
transmission lines, where the transmission voltage (up 
to and including 6600 volts) is stepped down direct to 
IIO or 220 volts. 

(7) Reports as to whether this class of business is 
considered profitable or not are divided about equally 
in the affirmative and negative. 

Table II is self explanatory, but a few supple- 
aa remarks may make it more readily under- 
stood. | 


TABLE I—COMPANIES REPORTING RURAL SERVICE CWISCONSIN)—1917. 


= 7s 
N = ZL K 
F = Farmer pays for n 
Location of company. 45 Prim. Trans. Sec. z 
© ine 
7, he a 
Appleton ....... A EEE i3 4 N N N N 
Baraboo ......--.ccccccccces a2 mw Y N Y N 
Beloit ess msds hae edad 33 3% Y° N Y N 
Burlington ...........ec05 s 2 1 Y N Y N 
De Pere ........ EEEE © 6 1% Y° N N N 
Durand .cscsesesiessircscss - 6 5 N N N N 
Edgerton ..........0.. cee 53 5 b Sg N N N 
Ft. Atkinson ............. ae Da 1% Y Y Y N 
Glenwsod ... cc cee eee eee 7 3% Y Y Y N 
(GratiGn: s.62s b306 25 ee es 14 3 N N Y N 
Green Lake ................ 3 2 N N N N 
Hudson ......0.. ccc ccc cece 4 7 Y Y Y N 
Janesville ..........-ccc oes 2u 5 ys N N N 
Lake Gereva ............... 8 10 ee ee oe 2: 
Lake Mills ................. 12 5 Y Y Y Y 
+Mineral Point .............. 10 1 Y Y Y N 
Oakfield ................000- 4 5 Y Y Y N 
Oshkosh ..............--00.- an a aie Ss ee me 
Rhinelander ................ { 2 Y N N N 
Rice Lake ................. en Ti N N N N 
Sheboygan .....sesesssses.e rn 9 ye N N N 
+*Sturgeon Bay .......1...... si 2% Y Y Y Y 
Washburn ....essesesesosns. ™ 3 N N N N 
Watertown ..........-...06. 11 10 Y N Y N 
Wausau .....sasesssesseos.. S 3 N N N N 
tWinona office reporting ... 255 12 “a ee es N 
Wittenberg ..............00. 5 9 Y Y Y N 


Partly paid by customer. +1916 report. 


tPartly Minnesota. 


| med z 
E | — 
o ES g 5 ff Ag 
$ N. eR: a - -T 2 
= =o ioe g i of fe 
. n ~ Re a, 
Z Current phase ¥%o 2 Z S = ee 9e 
2 10. 30. Dir. &E Sh È E ES 29 
zi Y ss si 5 Y Y 2200 Y ie 
Y either as 5 N 2 6600 Y f 
N either sa 20 N Y 2300 Y fd 
Y Y s a 74% N N 26400 N ae 
a ia Y sf 1 Y N 2200 Y ‘ 
aa Y ~ 5 Y N 6600 Y sa 
i Y os Y Y 2300 x ie 
N either 5 N Y 2300 Y sa 
N Y 15 N Yy* 2300 Y va 
N Yf ae N Y 2200 ¥ i 
Y either zs 2 N Y ee sai T 
N S; Y Ss 10 N N 13200 Y ae 
N either : Y Y 6600 Y as 
i Y s Er 5 Y Y 26200 N : 
ee T Y 5 2 Y se 6600 N Ss 
Y Y “3 si N uy 13200 N : 
N a 15 A N 6600 Y “is 
N Y 10 N N 12000 N is 
N Y 15 N N 6600 Y ‘ 
Y either : Y N 13200 Y = 
N Y 3 N Y 2300 Y ‘ 
za Y I5 Y N 2300 Y i 
N Y 10 N ? { 4500 ? Y ss 
1 13200 N a 
N either sa gi Y N 22000 N i 
N either oe 3 N Y 6600 Y 178 
N Y T s 19 N N 6600 Y a 
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The first column gives the location of the utility. 

The second column gives the kilowatt connected 
load of rural customers for each utility. 

The third column gives the kilowatt-hours con- 
sumed by all rural customers of each utility. 

The fourth column gives the total kilowatt capacity 
of transformers installed by each utility for this class 
of service. 

The fifth column gives the total operating revenue 
per year per utility. 

The sixth, seventh, eighth and ninth columns give 
statistics per consumers. 

The tenth, eleventh and twelfth columns give sta- 
tistics per kilowatt transformer capacity. 

The last column gives the average operating reve- 
nue per kilowatt-hour for each utility, the average for 
all utilities being 6.9 cents per kilowatt-hour. 

It is interesting to note that this selling price per 
kilowatt-hour average is obtained with an average 
transformer capacity per consumer of 1.6 kilowatt and 
an average connected load per consumer of 1.4 kilo- 
watt. 

Table III recapitulates the findings of the commit- 
tee in condensed form and compares the findings of 
1917 with those of 1916. The following inferences 
may be reasonably deduced from the data shown. 

(1) There is an apparent increase in the number of 
companies furnishing rural service and in the number 
of rural consumers being served. 

(2) The reported maximum distance of distribu- 
tion has decreased, indicating an increase in saturation 
of service. 

(3) A decrease in total kilowatt- hours’ consump- 
tion but an increase in total operating revenue. The 
decrease in total kilowatt-hours consumption is due to 
one of the largest companies reporting 217,000 kilo- 
watt-hours’ less consumption in 1917 than in 1916. In 


general, the kilowatt-hour consumption shows an in- - 


crease. 

(4) A slight decrease in connected load and the 
same step down transformer capacity per consumer, 
but a noticeable decrease in the average revenue per 
consumer, which, on account of the greater kilowatt- 
hour consumption per customer, would indicate a 
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greater use of the connected load, but a lower average 
rate per kilowatt-hour sold. 

(5) There is an apparent increase in the kilowatt- 
hours sold per kilowatt of transformer capacity, which 
would indicate also a tendency toward greater use of 
the connected load. 

(6) An apparent increase in revenue per kilowatt 
of transformer capacity, although at a lower rate per 
kilowatt hour, would also indicate a greater use of the 
connected load than in 1916. 

It should be noted that in computing the units un- 
der the last three headings of Table III figures only 
were used where both component parts of the desired 
unit were reported. This method gives a reliable unit 
for all companies reporting the necessary information 
to compute a given average unit. 

Passing from the consideration of the foregoing 
statistical data to a more general discussion brings out 
the fact that several of the largest electrical utilities of 
the state, including such as the Milwaukee, Madison, 
Racine, Kenosha and Waukesha companies, have not 
as yet indulged extensively in the rural service experi- 
ment. The new schedule adopted by the Wisconsin 
Gas & Electric Company referred to in last year’s re- 
port and first applied in the Watertown division during 
1917, promises to give fair results, due to the reason- 
ably high minimum monthly charge. Eleven farms 
were connected up during the year anc more are pre- 
paring for connections. 

Due to a general retrenchment of all companies in 
the programs of capital expenditures during the last 
half of 1917, very little was done along the line of ex- 
tensions, especially rural extensions. However, even 
with the present prospect of a shortage of capital for 
extensions of all kinds, the development of rural serv- 
ice near existing lines may proceed, due to the short- 
age and demands of farm labor. 

No canvass of the rural service situation in neigh- 
boring states was made, but a quotation from a letter 
received from Mr. C. C. Miller, Vice President of the 
Northeastern Iowa Power Company, main office at 
Clermont, Iowa, is of interest in this connection: 

“We have followed the rural service in our terri- 
tory for a number of years and find that if the mini- 


TABLE Ik.—RURAL STATISTICS—WISCONSIN. LIGHT AND POWER COMBINED—1917. 


ce Total 


—--~ r-——— Per customer———_, 


Per Kw. trans. can. 


: : 
5 c 
bæ 7 . be . bn é 
p og g š z Eo g z £ T 5 r a 
@ § : i € £ i vy 3 § x „E Ea 
a ne Ed > oeg EB BR ü u ogg ÈRO OE 
x z e e i a ° g (an P (a4 fo) ‘ be act Cw £6 2 bæ > z 
Location of company. o ko 8 ES Z oo aNd Eg ae 5% £6 <a ay, 
A x° 2 O% ka B? OF xa ca CR gf 
Appleton aesononnnnuennnenno. . 35 27 10,000 35.0 $ 967.00 8 286 1.0 $27.63 286 8 $27.63 10 
Baraboo rs » R2 >e = oso» e.. saco eee e.o ece. ev eoeve oe eons eoeae oe 
Beëeltit ete lice eked eee cree Bate . v3 i3 (7,745 99.0 1,405.50 2.2 538 3.5 42.59 179 7 14.19 s 
Burlington ..... ccc ee eee sige Fe 2 440 1.0 42.76 1.0 220 5 21.38 440 2.0 12.76 10 
De Pere ee ee 6 {8 essc.’ 60.0 e...» 8.0 eee 10.0 s.c.’ eee 8 s... 
Durand ...oesonnonsnonanennn n. 6 E A 12.0 180.00 1.3 Ske 2.0 30.00 T 15.00 
Edgerton so a3 ebw Seas orate in 53 13 12,428 60.5 913.06 8 244 1.1 17.23 214 T 15.10 7 
Ft. Atkinson 6 cecue es daa es wees 17 6 & 648 23.5 670.71 1.5 509 1.4 39.45 368 1.1 28.54 < 
Glenwood be. 8054 tek a sees 7 R 1,986 12.0 28.00 1.1 284 1.7 34.00 166 T 19.83 12 
ATATOU 64 046.405 Shen Sate Gade eee 14 15 3.500 40.0 375.00 1.1 200 2.9 26.79 88 4 9.38 11 
Green Lake .........c ccc cc cc we 3 4 1,143 33.0 124.05 1.3 381 11.9 41 91 36 .1 3.76 11 
Hudson 36445 once ae wietre ts diene 3 4 BOF Great 40.0 455.00 8.8 fee 10.0 113.74 ies & 11.38 ne 
Janesville ciccsccscscecccccuces 29 55 20,187 53.5 1,095.38 1.9 t6 1.8 3T 377 1.3 20.47 5 
Lake Geneva .... 0... ee eee § T 5,771 19.0 338.54 9 721 2.4 42.22 304 4 17.82 6 
Take Mills ..... 0.0... ccc eee 12 25 7,800 20.0 24.00 2.1 650 1.7 52.00 390 1.3 31.20 g 
tMineral Point ................ 10 3 2.065 4.0 229.72 .3 207 4 22 97 517 8 7.43 11 
Oakfield (2 a6 kee deck yee basen ees 4 34 3,538 aster 527,99 Pe 885 anf 5H.SS Bare ji 7 
TOshkosh ool. ee ee ee ee ee aT oa 7.293 ny 56.00 197 ki 20,42 ae 10 
Rhinelander ......... cc ee ee { 3 1,709 i 117.43 8 427 ie 29.36 ep Waser aes 7 
Rice TAKE manea uae £6 See wear ak Se, e DNE ene Ree she og sachs bet seats na wt 
Shehow ean vassd ais aueed ecaames mo 197 199,949 dav 4,878.64 1.6 916 Dace 40.65 aes 4 
Washburn gk eowled a See See oe 10 : ie OE cy PA ore: oh wate: Obala DSe eho: . li 
"WatertOWn 2... cee ee ee eee 11 15 6.600 20.0 400,00 14 5145 1% R636 300 8 20.00 7 
W aAUsáU dse aia eb aa a eas R 12 5,478 eee 514.96 1.5 85 site 64.27 Ba aa gt ela 11 
Winona. Oa ls Sad wat og ator ee dis 24s 254 85,279 158.5 7,634.88 1.9 244 6 2078 538 1.6 48.17 9 
Wittenberg oo... ccc cw cee A, ee 9.5 103.00 1.8 ig 1.9 20.60 or 9 19.84 
738 R71 311,460 786.0 $22,271.02 


*Estimated. +1916 report. 


tReports rural service but gives no details. 


[No detail reported. 
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mum bill is maintained high enough this farm service 
would be very desirable from the electric company’s 
standpoint in the future. The trouble that we have 
found with many of the companies, and in fact we have 
experienced this ourselves in the start, is that they 
charge too small a minimum bill which works a hard- 
ship on the power company, owing to the fact of the 
existing transformer losses, etc. 

From my knowledge of the situation there has not 
been an extensive development of farm service in the 
state of Iowa. I think that perhaps so per cent. of 
the companies have followed it and practically all the 
business has been offered them, as there has been but 
very little solicited. 


TABLE HI (RECAPITUATION)—COMPARATIVE STATISTICS 
OF 1916 AND 1917 (RURAL SERVICE), WISCONSIN, 
LIGHT AND POWER SERVICES COMBINED. 


1916. 1917. crease. 
Total companies reporting............ 40 37T —i 
Companies reporting customers ....... 20 24 205% 
Number of customers ..........0..006- 419 TON 76% 
Average number of customers per com- 
pany reporting rural customers.... * 21 30 42% 
Maximum distance from station ...... 18 10 
Total connected load, Kw............. 331 T1 163% 
Kw.-h. sold per year ......... eee e eee 446.193 311.460 —22% 


Total transformer capacity, Aw...... 354 786 116% 

Total operating revenue ............. $18,609.00 $22.271.02 19% 
Data per customer (arithmetical average)— 

Kw. conrected load ................6% 2.0 1.4 —30% 

Kw.-h. sold per year ...... w.cceeeees 267 475 290% 

Transformer capacity eg ee ee ree 1.6 1.6 same 

Operating revenue per year............ $39.00 $33.00 —15% 


Data per Kw. of transformer capacity (arithmetical average)— 
Kw.-n. sold per year ................. 233 255 9% 
Kw. connected load S8 8 same 
Operating revenue per year ........... $20. 00 $22.00 10% 
Operating revenue per Kw.-h. (arithmetical average)— 
Qe 6.9¢ —22% 
Remarks—One company reporting 24$ customers in 1917, did 
not report in 1916. 
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We have about 200 miles of transmission line and 
on these 200 miles we have 125 customers which are 
being served under a contract which works out very 
satisfactorily from both the company’s and consumer's 
standpoint. 

Practically all of the rural business must be put on 
single phase owing to the fact that the cost of trans- 
former and service on a three-phase line would be too 
great, also that farmers as a rule are small consumers 
and install nothing larger than 3 or 5 h. p. motors. A 
single-phase equipment is just as satisfactory as a poly- 
phase. 

We have many communities along our transmission 
line where we get 20 farmers on a 5-mile line and ex- 
pect to put on a lot more on our territory during the 
season of 1918.” 

Finally, the committee considers that there is no 
reason for changing the 1916 summary of the Rural 
. Service conditions for Wisconsin, when considering 
the 1917 conditions, viz.: 

(1) The construction of purely rural service lines 
is not ordinarily warranted unless the saturation of 
service is such that a reasonable return on the added 
investment and sale of energy may be shown. 

(2) Rural service consumers on transmission lines 
of not over 6600 volts connecting towns or villages are 
ordinarily profitable if a suitable minimum charge is 
made. 

(3) A suitable minimum charge to cover the higher 
cost of service for rural consumers should be made, 
variously estimated at from $2.00 to $3.00 or over per 
month. 

(4) A low second step in the energy rate should be 
provided so as to encourage a sufficient use of the serv- 
ies by the farmer to make it practical and attractive to 

im. 
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‘DEVELOPING SALESMANSHIP AMONG 
EMPLOYES OF PUBLIC SERVICE 
COMPANY. 


Streator, Ill., is headquarters of Division S of Pub- 
lic Service, Company of Northern Illinois. This di- 
vision embraces the 12 towns of Streator, Toluca, Mi- 
nonk, Benson, Rutland, Tolica, Lostant, Grand Ridge, 
Ransom, Kinsman, Verona and Mazon, having a com- 
bined population of about 30,000. The territory has 
about 75 employees, variously engaged, who are taking 
up as a side issue the matter of securing orders for 
electrical appliances and service, for which the com- 
pany pays 5 per cent commission. ‘They do this work 
in a manner and at such times as will not interfere 
with their regular work. Under the leadership of J. 
M. Willard, division superintendent, meetings of em- 
ployees are held for dissemination of selling ideas and 
to become informed on the uses and merits of appli- 
ances offered for sale. The plan likewise contem- 
plates having addresses or selling talks at those meet- 
ings by salesmen of experience. This sales work is so 
laid out as to create some rivalry among the men of 
the several towns in the division. The work outlined 
will be well under way with the opening of spring, 
and it is believed will result in developing the sales- 
manship gift and in educating the employees in the 
proper use of the things they seek to sell. It will 
bring out a certain amount of adaptability upon which 
depends the success of those who try. It is figured 
that every employee, who takes advantage of the com- 
pany’s offer, has certain friends to whom he can make 
sales; and that a new customer has friends susceptible 
of being interested in like manner. The plan is to 
follow a schedule, developed at the company’s general 
offices, under which efforts will be centered on a line 
of appliances at the same time. 

A number of electric ranges have been sold at 
Grand Ridge, Rutland and Minonk. Window dis- 
plays of electrical appliances at the various division 
stores will receive renewed interest with the opening 
of spring, and the plan is to give the display a new 
make-up every month. 


COMPRESSED AIR AIDS WOMEN IN WAR 
| WORK. 


In England for the heavy chucks used with large 
power-operated lathes instead of relying upon manual 
power to close and open the chuck compressed air 1s 
largely used. This saves the womens’ energy, in fact, 
making possible work that probably could not other- 
wise be done by them, reduces time of setting up and 
taking down the job, and thus speeds up production. 
It is claimed that the use of compressed air in this 
way increases production from 20 to 100 per cent 
while the effect is, of course, toward better work since 
the worker is less fatigued and is better able therefore 
to concentrate her mind on the actual work on hand. 

Electricity has not only found its way to indi- 
vidual drive of the lathe and other machines, but the 
use of compressed air for above purpose requires a 
motor-driven compressor, from which the air is piped 
to the various machines. Duplicate units are advisable 
so that failure of one unit may not affect the machine 
shop as a whole. The load-factor of these units ts 
high and the load practically a constant one during the 


_ working day because of the diversity of the individual 


workers. 
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Transmission Line Nomenclature — Transformer Vaults — 
Banking Transformers — Finding Opens in Series Circuits 


IDENTIFICATION NOMENCLATURE OF 
TRANSMISSION LINES. 


Interesting Method Employed by Portland Railway, Light 
& Power Company for Specifying Transmission Lines. 


The ways of identifying transmission lines, whether 
overhead or underground, are many. And the rea- 
sons advanced for employing them are as numerous. 
Sometimes the direction of normal current flow, some- 
times the station number from which the lines emerge, 
voltage and location are chosen as the factor upon 
which identification is based. 

The method employed by the Portland Railway, 
Light & Power Company is an interesting example of 
identifying a network of transmission lines. The 
method will be of special interest at this time with the 
movement toward interconnected systems, since the 
system is interconnected with several other systems 
and more than a half dozen power plants of their own 
ranging from 250 to 14,250 kilowatts. With many 
power houses and points of interconnection with other 
companies the method of identifying or specifying 
lines is usually more complicated than when only one 
company or one or two power houses are involved, 
because of the different voltages, frequences, forms 
of energy, and so forth. In such cases it is obviously 
advantageous to be able to accurately imply all factors 
involved in the form of identification employed. 

The transmission system of the Portland Railway, 
Light & Power Company has connected to it some 
65,280 kilowatts in generating capacity, 22,400 gen- 
erated by steam and 42,880 by water. It employes 
transmission voltages of 11,000, 18,000, 33,000 and 
57,000, and two different frequencies, namely, 33 and 
6o cycles, the systems of which may be tied in together 
by means of frequency-changers. Moreover, many of 
the lines are what may be called convertible lines, that 
is, may be used for either 33 or 60 cycles, according to 
operating convenience. 

With the method of identification in vogue, both 
voltage and frequency are given in the line identifying 
number, in addition to the actual number of the line. 
Where a line is convertible—that is, may be used for 
33 or 6o-cycle current—this also is included in the 
line number. 
fied, mistakes are reduced, and mention of a line num- 
ber implies a number of details that otherwise might 
mave to be explained. This is an important feature 
where telephone conversations have to be carried on 
over noisy lines. An example may make the method 
employed clearer. Suppose a line is given the number 
11612, This implies, firstly, that the line operating 
voltage is 11,000 volts (left hand digits). Secondly, 
that it is a 60-cycle circuit, as 6 is the middle digit. 
Thirdly, that the actual indicating number of the line 
is 12, since the right-hand integers are 1 and 2, re- 
spectively. In other words, reading from left to right, 
first the voltage is specified, next the frequency, and, 


In this way load despatching is simpli- ` 


thirdly, the identifying line number. A line numbered 
33305 means that line number 5 1s for 33,000-volt 
service and 33 cycles. 

Convertible lines employ 4 as the middle digit to 
indicate either 33 or 60 cycles. Thus a line numbered 
11445 menas that line 45 may be operated at 11,000 
volts on 33 or 60 cycles. 


PROPORTIONING VOLUME OF TRANS- 
FORMER VAULTS ACCORDING TO 
TRANSFORMER CAPACITY. 


Each year sees more overhead conductors placed 
underground. Every year sees more large energy con- 
sumers going over to central-station service. Both 
of these occurrences result in more and more trans- 
formers being installed underground in manholes, 
transformer vaults or in closed-in-rooms or houses 
upon the customer’s premises. 

The ventilation of these inclosed transformer hous- 
ings is an important one, because it affects the life of 
apparatus and quality of service, thus the amount of 
space per unit of transformer capacity that should be 
allowed is a matter of interest. At the 338th meeting 
of the A. I. E. E. held in Cleveland recently, in a 
paper entitled ‘““Design of Underground Distribution 
for Electric Light and Power Systems,’ G. J. New- 
ton pointed out that the amount of transformer ca- 
pacity which can be installed in a vault depends upon 
operating conditions. For capacities up to 200 kilo- 
watts, and under favorable conditions, 3.5 to 4.0 cubic 
feet of vault space per kilowatt 1s a safe figure, which 
corresponds fairly closely with the rule of allowing 
8 watts transformer loss per square foot of radiating 
surface in the vault. 

To make the matter clearer, assume four 50-kilo- 
watt transformers are installed in a vault measuring 
10 by 10 by 7 feet in height. A transformer of this 
size has 240 watts core loss and 550 watts copper loss, 
or a total per transformer of 790 and 3160 watts for 
all four transformers. A vault of the dimensions 
given above has a volume of 700 cubic feet and 380 
square feet of radiating surface, including walls and 
ceiling. If 3.5 cubic fect per kilowatt are allowed, 700 
cubic feet is exactly the space required. Applying 
the rule of 8 watts loss per foot of radiating surface 
gives 3040 watts, which is sufficiently close to the 
actual for practical purposes. 

The above proportioning of vault volume and radi- 
ation surface to transformer capacity is based upon 
the assumption of full load continuously. In normal 
distributing systems, however, this rarely is the con- 
dition, and when full load occurs it is only for short 
periods. The temperature rise to be expected with 
the above proportioning of transformer vault may 
therefore be expected to be on the safe side, for ca- 
pacities up to 200 kilowatts. Nevertheless, ventilation 
and ample space in a vault are always desirable. 
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OPERATING DETAILS OF BANKING 
TRANSFORMERS. 


Features of Circuit Layout for Preventing Service and 
Transformer Failures. 


In a paper entitled “Grouping of Transformers” 
read before the Minnesota Electrical Association re- 
cently, S. B. Hood, electrical engineer, Northern States 
Power Company, Minneapolis, described a number of 
interesting experiences in connection with the banking 
of distributing transformers for city distribution. 
After reviewing the growth of alternating current dis- 
tribution, and the adoption of practices used for direct 
current three-wire work, various precautions to be 
guarded against when banking transformers were dis- 
cussed. After covering the differentiation between an 
earth and water-pipe ground, the choice of transformer 
size, the necessity of earthing secondaries and the 
fusing of primary and secondary, many details con- 
nected with preventing cessation of service due to 
interconnection were taken up. 
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Fig. 1.—Diagram Showing Congested Load Carried By Circuit 
Strung Along Single Street. 


One of the conditions that may cause trouble unless 
guarded against is shown in Fig. 1. This is typical 
of many districts where the congested load is strung 
out along a single street. Assuming that the trans- 
former units have been properly standardized and 
their sections properly proportioned, all may appear 
well. However, suppose that unit A fails. Trans- 
former B then takes practically all its load or about 
100 per cent overload. This unit also soon fails, fol- 
lowed by units C and D, causing a sevious and quite 
extensive shut down. 

_ The solution of the difficulty is quite easy and con- 

sists of only loading the transformers feeding these 
end sections to 50 per cent of their capacity. This 
method is not very economical of transformer capacity, 
however, hence end sections should be eliminated 
wherever possible. Where such an end section is an 
extension from the main ringed network the best way 
to accomplish this is to run heavier secondary copper 
from the nearest ring, as illustrated in Fig. 2. 

As to primary distribution. With distributed loads 
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any ordinary primary layout works fairly well under 
normal load conditions. If a broken primary wire 
occurs, however, trouble surely follows. Consider the 


Fig. 2.—Diagram Showing Method of Connecting Straight Runs 
of Line With Adjacent Rings by Reinforcing Secondary Copper. 


case illustrated in Fig. 3. Suppose that a break occurs 
in the primary between transformers B and C. 

The primary current flows as far as transformer C, 
steps down to secondary voltage, flows through sec- 
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Fig. 3.—Diagram Indicating Straight Section With Circuit in 
Primary. 


ondary main between B and C and up again through 
B. Now, the network is not designed as a transmis- 
sion system and B and C fail, followed by A and D, 
and so on, until every transformer on the network is 
cłeaned out, and considerable service interruption fol- 


Fig. 4.—Diagram Showing Reinforced Primary to Prevent Trou- 
blies Due to Open Primary. 


lows. This may appear to be an unusual condition, 
but it happens oftener than is supposed. The cure is 
simple, and in a properly designed ring or gridiron 
network works out also as an economy as well as to 
more evenly distribute the primary voltage. Always 
connect the primary in rings where possible and never 
put automatic cutouts in these rings. Where this is 
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not possible, as in Fig. 4, double up or loop the primary 
until after the second transformer from the end of the 
dead end spur has been passed. 

Fig. 5 illustrates a typical secondary gridiron net- 
work such as is now in progress of construction in 
Minneapolis. It will be noticed that the entire net- 
work, both primary and secondary, consists of a series 
of interconnected rings, and that a broken wire at any 
point will not cause interruption of continuity of serv- 
ice, provided, of course, that a short circuit is not 
caused by the break. 

In conclusion it was pointed out that before at- 
tempting to lay out an interconnected system, accurate 
single line diagrams of all circuits should be drawn 
out, so as to give a comprehensive insight into the 
system from which a permanent scheme may be based. 


SIMPLE METHOD OF FINDING OPEN CIR- 
CUITS IN SERIES LIGHTING CIRCUITS. 


E. N. VICKERY, 
Superintendent, Central Maine Power Company. 


Open circuits due to either troubles in the lamps 
or actual breaks in the conductors insist on occurring 
occasionally in street-lighting circuits, whether employ- 
ing arcs or tungstens. Often these opens occur for 
no apparent reason and at any time, hence series cir- 
cuits have to be watched even when not in service lest 
the circuit become open between the time it is opened 
in the early morning and the night when hghts are 
needed again. One way to make sure a circuit is 
closed while not in service is to ring it out every hour 
with a magneto or in some other way determine its 
continuity. This precaution prevents a circuit remain- 
ing open-circuited all day and not being discovered 
till the last moment when the lights are needed. 

When a circuit is found to be open-circuited it 
then remains to locate the break as quickly as possible, 
especially if this occurs during the time that lights are 
needed. One way of locating the position of the break 
employed by this company to good advantage, which 
means, of course, rapidity of locating the trouble, is 
as follows: One side of the circuit is opened close to 
the source of supply. This may be at the tub regu- 
lator in the station, immediately outside or other con- 
venient place. A lineman then goes to about the cen- 
ter of the circuit in trouble and scrapes a piece of 
insulation off the conductor so as to bare the con- 
ductor about 1⁄2 inch. As this circuit is alive from one 
end the lineman should, of course, wear rubber gloves 
and treat the circuit and everything connected with 
it as being “hot.” If the circuit is alive at the section 
bared a spark will be noticed on tapping the con- 
ductor with the blade of the knife. If the circuit is 
dead no spark will occur. Knowing the route followed 
by the circuit, by trial in the above way the location of 
break or open circuit can be quickly found. While 
applicable to day as well as night, this method is par- 
ticularly satisfactory during the night, when time is 
more important and the difficulties of working are 
greater. Apart from this test this company makes it 
a practice to test at junction poles where the loop arcs 
back, thus allowing a double test on one pole. 


A SIGNAL ALARM THAT FOOLED. 


For many years it has been customary to employ 
some form of signal to indicate the condition of elec- 
trical apparatus. For example, it is often the practice 
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to install lights on generator panels to show by the 
color of the light whether the machine is running or 
not. Sometimes audible instead of visible signals are 
used; for example, a bell instead of a light. Often it 
is advantageous to employ both visible and audible 
signals. 

One of the most common places at which to install 
some form of alarm or signal ts on circuits, so that 
should they open, a bell rings or a light lights, or both. 
These alarms improve the quality of service since they 
enable abnormalities to be brought to light more 
quickly than otherwise would be the case. On the 
other hand, they tend to reduce the vigilance of the 
operating personnel, which is not desirable, although 
it is well to save them as much needless work as pos- 
sible. With automatic equipment it is generally recog- 
nized, however, that some form of signal 1s advan- 
tageous to indicate the interruption of load or change 
in condition of apparatus. 

That these alarms may actually serve good purpose 
and not give a feeling of false security, nor fool the 
operator, it is important that they be installed in the 
circuit in such fashion that they cannot fail to oper- 
ate when occurs what they are intended to indicate. 
In other words, an alarm installed to indicate when 
current ceases on a line by opening of the circuit 
breaker should operate whenever the circuit breaker 
operates. A circuit that depends upon current flow 
should operate if current flow ceases. 

In one recent case in a large operating company it 
had been the practice to install contacts upon the over- 
load current tripping relays, operated from the second- 
ary of the current transformers. When the current 
attained a certain value, the relays operated and 
opened the circuit breakers. These relays were tested 
every week and the bell-ringing element every day. 
However, one day it was found that current had been 
off one line some 10 minutes during the heavy light- 
ing peak, but the operator failed to notice it because 
the bell did not ring. The circuit breaket had fallen 
out from vibration or similar cause, and as the over- 
load relay had not been called into action, the alarm 
had failed to notify the operator of the condition. The 
remedy was, of course, to install the alarm contacts on 
the oil circuit breakers instead of upon the overload 
relays. 


ELECTRIC THAWING FINDS INCREASING 
FAVOR. 


Thawing of water pipes electrically, while long 
since advocated, is beginning to become a really impor- 
tant operation with some companies. The Duquesne 
Light Company thawed out 70 water pipes with elec- 
tricity during 1917. During the past winter, however. 
the number of jobs of this kind carried out reached 
the surprising figure of 1069, an increase of about 
1600 per cent. Ninety per cent of these jobs were 
residential, where the service line from the main street 
to the house was frozen. The remaining Io per cent 
were pipes frozen inside the houses and commercial 
jobs. While the cold weather was partly responsible 
for the increase, the fact that the value of electrical 
thawing is coming to be better known has had its 
effect. Of the jobs taken on for electric thawing not 
more than 1 per cent failed to materialize because of 
inherent difficulties. 

Many other companies do a good business annually 
thawing water pipes. Some have standard price 
schedules: others have agreements with the citv at 
definite price. based upon pipe sizes. It’s good business. 
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Sections 34 and 35 of Part IIT, National Electrical Safety 
Code — Estimating Contracting Costs — Motor Installations 


PART III OF THE NATIONAL ELECTRICAL 
SAFETY CODE. 


Rules for the Installation and Maintenance of Electrical 
Utilization Equipment—Sections 34 and 35. 


[The Evecrrican Review has found that electrical con- 
tractors are quite unfamiliar with the National Electrical 
Safety Code, drafted by the Bureau of Standards, Washing- 
ton, D.C. This new Code aims to minimise the life hazards 
connected utth the use of electricity. Part III of the Code is 
of special importance to contractors, who will be called on 
more and more to make their installation work conform to 
its requrements. To acquaint them with this portion of the 
Code, Part 11] is being reproduced in these columns, Sections 
30 to 33 having appeared in the issues of March 16, 23 and 30, 
Sections ZA and 35 with discussion appear below. The re- 
maining sections of Part IIIT will appear in the following 
issues. | 

SECTION 34.—Morors AND Motor-DrIVEN 


MACHINERY. 
340. Control Devices. 


(a) Separately excited direct-current motors, 
also series motors, and motor-generators and convert- 
ers larger than 10 kilowatts where it is possible for 
them to be driven at excessive speed from the direct- 
current end, as by a reversal of current or decrease in 
load, shall be provided with speed-limiting devices, 
unless the load and the mechanical connection thereto 
are of such a character as to safely limit the speed. 

(b) Where the speed control of direct-current 
motors 1s accomplished by varving the field resistance. 
and the nature of the load and the range of the field 
rheostat are such as to make a dangerous speed attain- 
able, and no speed-limit devices are used, the field 
rheostats shall be arranged with no-voltage releases or 
other devices so that the motor can not be started or 
continued in operation under dangerously weakened 
field, except where the operation of such a no-voltage 
release might result in serious injury to service or 
apparatus, 


Motors which ar it s i 
i ; are designed to permit starting safely under 
weakened field are not included in the above. 


(c) Manually controlled starters for motors shall 
be so designed and circuits so arranged that they return 
automatically to the “off” or starting position upon 

ailure of the energy supply. except where the motors 
and their starting devices are, during operation, under 
supervision of qualified persons and equivalent protec- 
tion ts otherwise provided. 

d) Where speed-limiting devices or remote- 
control switches are electrically operated, the control 
“ircutts by which such devices are actuated shall be 
adequately guarded, by conduit or otherwise, against 
Mechanical injury. | 
341. Hazardous Locations. 

_ Motors in which sparking or arcing can occur dur- 
NS Operation shall where practicable be kept out of 
locations where explosives or inflammable gas or in- 
flammable flyings exist. Where necessarily in such 
o they shall be suitably protected. ( See Rule 


342. Deteriorating Agencies. 


(a) Suitable guards or inclosures shall be pro- 
vided to protect exposed current-carrying parts of 
motors and the insulation of motor leads where in- 
stalled directly under equipment or in other locations 
where dripping oil, excessive moisture, steam, vapors, 
chemicals or similar injurious agents exist. 

(b) The metal frames and other exposed non- 
current-carrying metal parts of equipment in these 
locations shall be permanently grounded. (See Rule 
304 c.) 

343. Guards for Live Parts. 

(a) Motors operating at over 150 volts to ground, 
unless isolated by elevation at least 8 feet above the 
floor line, should, 1f practicable, be provided with per- 
manent inclosures or other suitable guards so arranged 
as to prevent persons or conducting objects from inad- 
vertently coming or being brought into contact with 
live parts or interfering with the operation of the 
motors. 

(b) Suitable insulating mats or platforms of sub- 
stantial construction and providing good footing shall 
be so placed on floors and, if necessarv, on frames of 
machines having exposed live parts above 150 volts to 
ground that the operators or other persons in the 
vicinity can not readily touch such parts unless stand- 
ing on the mats, platforms or insulating floors. 

The suitable guarding of live parts by inclosures 
or barriers effective during attendance or necessary 
adjustments of live parts will obviate the necessity for 
insulating mats, and, where such mats are impracti- 
cable from the nature of the location or processes car- 
ried on, guards shall alwavs be used. 


Where connectors are used in motor leads. these should he 
provided with insulating covering equal to that on the con- 
ductors. 


(c) Where necessary, steps and handrails should 
be installed on or about large machines to afford safe 
access to live parts which must be examined or ad- 
justed during operation. 

(d) Where two or more machines, either of 
which operates at over 150 volts to ground, are 
mechanically coupled together, and the operator can 
touch the frames of more than one at a time, the 
frames of all such machines shall be permanently 
grounded, unless they are bonded together electrically 
and surrounded by insulating mats or platforms on 
which persons must stand in order to touch the ma- 
chine frames. If operating at above 300 volts to 
ground, their frames shall always be grounded and 
frames shall also be grounded wherever. from the 
nature of the location or of processes carried on, the 
use Or maintenance of insulating mats or platforms is 
impracticable. (See Rule 304 c.) 

344. Protecting Moving Parts. 

Suitable guards or inclosures shall be arranged at 
each motor or motor-driven machine when necessary 
to prevent persons or objects from inadvertently com- 
ing in harmful contact with moving parts, including 
chains, belts, gears and pulleys. 
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SECTION 35.— F LECTRIC FURNACES AND WELDERS. 


350. Protection from Burns. 


(a) Electric furnaces and apparatus used for are 
welding, where intensely glowing, incandescent, or 
arcing parts are exposed, shall be imclosed, so that 
those parts will not be accessible or visible to unauthor- 
ized persons. 

(b) Suitable protecting screens, hoods, goggles, 
gloves and other devices shall be provided for the 
authorized operators who must work or come near 
such exposed parts. 


351. Grounding. 


The outside non-current-carrying metallic frames 
of furnaces shall be permanently grounded if they 
contain current-carrying parts connected to circuits 
above 150 volts to ground, or if the circuit within is 
not grounded and is exposed through transformer 
windings to a circuit over 150 volts to ground. 

352. Guarding Live Parts. 

Except at points where necessarily left exposed (as 
at spot-welder contacts) all current-carrying parts of 
furnaces, welders and control equipment shall be suit- 
ably guarded with inclosures or barrier guards. 


Discussion oF Section 34. 


340. Control Devices. 

(a) The importance of automatic speed-limiting devices 
for use with certain types of motors and converters is be- 
coming better realized by users. Centrifugal devices are 
generally used, which operate relays actuating switches in the 
motor-supply circuits. Motor-generators and rotary convert- 
ers, when operating in parallel with other cirect-current gen- 
erators, are likely to attain high speeds upon the interruption 
of the alternating-current supply, due to the reversal ot the 
current in the series-held winding and the consequent weak- 
ening of the field under motor action. The characteristics 
of series motors are also such as to cause them to run at 
excessively high speeds under heht or no-load conditions. 
Separately excited motors are particularly Hable to “run 
away, since the circiit supplying their excitation may be 
interrupted while the armature current is maintained. Such 
loads as direct-connected fans, pumps, or loads of the same 
character driven through positive mechanical connections, 
such as are provided by gear or chain drives, which are free 
from the danger of releasing the motor, due to belts slipping 
oft, obviate the necessity for speed-hiniting devices. 

(b) Frequently motors are provided with field rheo- 
stats capable of weakening the teld dangerously. The dan- 
ger of overspeed with excessive resistance in the field circuit 
may he serious when starting the motor witheut load. The 
automatic return of motor starters to the “off” position when 
energy supply rails (or is cut off by throwing of switch) wil! 
prevent severe mechanical strain to the motor and connected 
machinery and also prevent the operation of “ne-voltage” 
releases on equipment controlling other circuits, which is 
likely to occur tf full voltage, without the resistance or re- 
actance of the starter, 1s thrown on a motor at rest. 


343. Guards for Live Parts. 

For low-voltave nfachines guarding is sometimes accom- 
plished by use of insulating mats. These prevent the most 
frequent cause of shocks, contact with electrical circuits while 
standing on grounded surfaces. The somewhat less frequent 
cause of shocks, touching electrical circuits while im contact 
with grounded surfaces but not by standing on them, caused 
by bringing the bedy imm contact with grounded parts while 
touching live parts. can best be prevented by use of suitable 
inclosing or barrier guards about the live parts themselves. 
With motors of utilization equipment this protection should 
generally be provided wherever dampness or congested space 
or dangerous processes make insulating mats ineffective, and 
with utilization equipment of the higher voltages this precau- 
tion should generally be taken even in relatively dry and clear 
spaces, wy 

In some cases insulating screens or covers will be neces- 
sary about the exposed grounded parts rather than about 
live parts, where necessity for frequent adjustment of 
brushes, commutators, or other live parts makes guarding of 
such parts ditheult. Fortunately, with modern motors such 
adjustments should be rarely needed, and it becomes simpler 
where adjustments are needed and permanent guards for 
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live parts are not, therefore, feasible to inclose the motor in 
a fenced space accessible only to qualined inspectors or repair 
men. The less rigid rules for stations then apply to such 
motor installation. (See Rules 123 and 125.) 


344. Protecting Moving Parts. 

The protection of moving parts of machinery of all kinds 
is now the subject of many laws and orders for state indus- 
trial commissions. The standards of the casualty under- 
writers also apply in many installations. Since other influ- 
ences are tending to standardize this subject, the electrical 
safety rules simply require the provision of suitable guards, 
leaving detailed requirements to the authorities having juris- 
diction. 

Discrssion oF SECTION 35. 
350. Protection from Burns. 

The shielding of the eves and unclothed body surfaces 
from the intense radiation of any electric furnace or welding 
process is quite essential and this is usually recognized, 
although in the past too often only after severe burns and 
eve strains have been experienced hy some employe. The 
action of an intense are is to produce burns similar to those 
caused by the sun, but usually much more severe by reason 
of the close proximity of the arc. Much has been done by 
individual firms toward the development of special glass to 
protect the eves, and it is not infrequent that a combination 
of glasses is used, some to cut down the intensity and others 
the ultra-violet and infra-red rays. The use of a suitable 
headgear other than goggles sometimes ts necessary to pro- 
tect the face. This often consists of a nonmetallic covering 
fitting over the head, with openings in front of the eves 
fitted with glass, as above described. Some provision is also 
made for ventilation. 

To prevent curious or unauthorized persons from injury 
by trespassing, or by gazing at the intense light, it 1s usually 
necessary to place the processes in a separate room or 
inclosure, to which no one is admitted without special permit. 
351. Grounding. 

Where furnaces and welders have exposed noncurrent- 
carrying metal parts with which the workman must fre- 
quently come in contact, and which are exposed also to pos- 
sible contact with the metal material being handled while 
such material is in contact with grounded floors, machines, 
or other such surfaces, these exposed metal parts should, in 
general, be grounded. The rule requires this grounding 
where the frame or other noncurrent-carrying metal parts 
inclose current-carrying parts which exceed 150 volts to 
vround, on account of the danger of electric shock to work- 
ers which then exists in addition to that of severe short cir- 
cults Which exist also at lower voltages. 

Insulating floors which would prevent both dangers are 
generally impracticable from the nature of the processes or 
surroundings. 

352. Guarding Live Parts. 

In most electric furnaces live parts can be readily guarded 
against accidental contact by persons or materials. The 
nature of the location and processes makes even low poten- 
tials a great menace, as metal material and the large current 
capacities involved can cause serious short circuits. 

For parts over 150 volts to ground, shielding is the more 
essential on account of the increased shock hazard as voltage 
increases, and spot welding. requiring bare movable elec- 
trodes, should therefore usually be confined to lower voltages 

(To be continued.) 


ESTIMATING COSTS IN CONTRACTING. 


Dangerous Practice for Architects and Their Clients to 
Accept Very Low Bids. 


There was considerable discussion, at a recent 
meeting of electrical contractors, of methods of esti- 
mating jobs before submitting bids therefor. As a 
rule, the results arrived at by a number of capable 
estimators as to costs of material and labor may not 
be far apart for the same job. Of these two elements, 
the labor costs are subject to the greater variation, de- 
pending a good deal on the efficiency and experience 
of the organization which might undertake the work. 

Overhead expense is another element which admits 
of a considerable range in estimating. Manifestly, an 
experienced concern, having a number of jobs under 
contract, Would be in position to reduce each individual 
overhead cost by proportioning the aggregate cost 
among the several jobs. However, because of overload 
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costs, another side to this is in evidence when a 
slump in work comes and the larger concern finds itself 
with a 100-per cent organization on its hands and with 
work for only 50 per cent of its capacity. Its over- 
head, pending a readjustment, may then be abnormally 
high. 

There are also some of the conditions likely to be 
factors when work is awarded at cost plus a specified 
per cent for profit. 

While the tendency may be to get away from the 
plan of competitive bids, there will be less objection 
to it when materials and the prices thereof are so 
standardized that bids may be submitted on the unit 
basis, and when labor conditions are in a similar way 
stabilized. There will always be room for a variation 
in bids when overhead costs are being figured, and 
when risks of weather and accident are being com- 
puted. 

But when a bid on work is submitted at a figure 
far below that at which the most experienced firms 
would undertake it, a fair conclusion is that the bidder 
is either destined to lose money through inexperience 
at the business, or is figuring on using material and 
equipment below the recognized standards and doing 
inferior work. Most architects have had sad expe- 
riences when accepting very low bids and will there- 
fore caution their clients against the dangers that may 
follow from the effort to save a few paltry hundred 
dollars through an alluringly low bid. Any architect 
or general building contractor who fails to point out to 
the owner the hidden dangers lurking in the low bid is 
untrue to his profession and should be held strictly 
to account for all troubles resulting from acceptance 
of bids that are clearly below the cost of doing the 
work proposed. 


SMALL MOTOR AND GENERATOR INSTAL- 
LATIONS. 


A successful and somewhat novel form of gener- 
ator stand has been constructed by the science depart- 


Fig. 1.—Pipe Mounting of Motor-Generator and Switchboard. 
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ment of St. Louis University. The base of the motor- 
generator set, illustrated in Fig. 1, is made of 11-inch 
iron pipe, with floor plates for bolting to the floor, 
with double tees at the back, reduced to accommodate 
1-inch pipe for the switchboard and control apparatus. 
Angle iron bolted to the t-inch standards serves 
for hanging the rheostat. No wood is used 
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Fig. 2.—Method of Mounting Motor on Pipe Frame Foundation. 


throughout) the construction, and all apparatus, 
even the 5-kilowatt motor-generator set, is bolted 
to the pipe directly. The bus bars, shown un- 
der the rheostat, are held in place by porcelain clamps, 
partly visible in Fig. 1. A slate slab, used for the 
switchboard, and upon which are mounted instruments 
and switches, is also bolted directly to the 1-inch stand- 
ards. The apparatus is seen to be neat, the arrange- 
ment compact and the operation entirely successful. 

Another similar but somewhat different application 
of the same form of construction for a 10 h. p. Crock- 
er Wheeler motor, is shown in Fig. 2. It was neces- 
sary for safety to keep this motor off the floor, yet it 
was impossible to hang it from the ceiling. A 2-inch 
iron pipe stand about 5 feet in height was built, there- 
fore, for bolting to both floor and wall. To this the 
motor base was directly bolted. The space beneath 
the motor is utilized for bus bars and switch. Because 
of the short distance between pulley centers and the 
great difference between pulley diameters, it was nec- 
essary to employ an idler. This idler is of pipe, 34 
and !% inch, built on to the stand. By means of a 
turn-buckle, idler adjustment is easily made. Pipe 
stands as described may be entirely free from vibra- 
tion; they eliminate objectionable wood. construction 
and permit of readily grounding the entire motor 
frame and base, by one connection between the stand 
and the conduit, as shown, and may permit floor space 
to be used to useful purpose. 
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World’s Largest Single-Phase Transformer—Electric Fur- 
nace Voltage Control—New Cable End Bell—Other Devices 


WORLD’S LARGEST SINGLE-PHASE 
TRANSFORMERS. 


What are probably four of the largest single-phase 
transformers ever built were recently shipped by the 
Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa., to a southern power company. 
These units are rated at 14,000 kilovolt-amperes, 60 
cycles, and since they have a 25 per cent overload 
rating, they are practically 17,500 kilovolt-amperes 
maximum rated transformers. These transformers 
will operate at the highest transmission voltage used 
today, that is, 150,000 volts. 

These transformer units will form one 42,000- 
kilovolt-ampere bank, which, together with a spare 
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Fig. 1.—Construction of Single-Phase Transformer. 


unit, will make the preliminary installation to step up 
the voltage from 13,200—that of the water-wheel gen- 
erator. Power will be transmitted about 25 miles to 
an industrial plant where it will be stepped down by 
means of a number of 7000-kilovolt-ampere single- 
phase transformers of similar characteristics, ten of 
which have recently been built by the Westinghouse 
Company. 


Owing to the large size of the units themselves 
and the great amount of generating capacity which 
will ultimately be concentrated behind these trans- 
formers and their need to be able to withstand the 
effects of momentary short-circuits, the shell type of 
transformer with the special end frames and bracing 
arrangement shown in Fig. 1 was selected. Structural 
steel for these parts was used throughout because the 
strength of the various members can be depended upon 
to a much greater degree of certainty than with cast- 
ings. The top and bottom ends of the coils are held 
against distortion by two heavy steel plates and re- 
enforced by four lengths of angle iron riveted to them 
and held together by four heavy tie-rods. 

The tanks are made of heavy boiler plate, all seams 
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Fig. 2.—One of the Complete Units. 


being welded by means of the oxy-acetylene process. 
A structural steel base with wheels supports the tank. 
The high-tension terminals are of the condenser type, 
protected by means of a number of porcelain rain 
shields to adapt them to outdoor service. 

Some idea of the physical size of these units may 
be gained from the fact that the height measures 23 
feet 6 inches over the high-tension terminals, and the 
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units weigh complete with oil and fittings around 
110,000 pounds. Fig. 2 shows the appearance of the 
completed unit. 


ELECTRICAL FURNACES GO TO HIGHER 
CAPACITIES. 


With the advent during the past year of 20-ton 
electric furnaces and indications of an advance to a 
standard maximum of 30 tons, the General Electric 
Company developed an improved system of automatic 
control to handle the motive power necessitated. These 
improvements became necessary as the rate of steel 
production in these furnaces had been increased by the 
use of higher capacity transformers and higher volt- 
ages, which permitted forcing power into the furnaces 
at considerably higher rates. 

The control panel is made in three sections, as 
shown in Fig. 1. The top section contains three shunt 
relays and three contractor groups; the total number 
of each being in accordance with the number of elec- 
trodes used. The middle section has three contact- 
making ammeters each provided with dashpots to pre- 
vent hunting, with coils provided with taps which are 
used to vary the amount of power supplied to the fur- 
nace. Beneath are three small dial switches, con- 
nected to the coil taps. On the lowest section are four 
double-pole single-throw knife blade switches with 
fuses, one switch being used for the line and the others 
for the electrode motors. 

Each contactor group consists of three units, all 
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mechanically interlocked, two contactors being nor- 
mally open and one being normally closed. 

Facing the panel, the left-hand contactor of any 
group makes the necessary connections to raise the 
electrode, while the right-hand contactor causes the 
electrode to be lowered and the bottom contactor short 
circuits the motor armature through a resistance, in 
this way dynamically breaking all moving parts and 
stopping them almost instantly. A higher resistance 
is connected in circuit with the armature when lower- 
ing than when raising, the purpose of which is to keep 
the speed approximately constant. 

A shut-wound electrode motor, which is not 
shown, is connected to the line until the desired regula- 
tion is obtained, when the motor is disconnected and 
stopped almost instantaneously by means of dynamic 
braking, this method giving the simplest and most 
positive control of the electrode movement. The type 
of motor used was designed for this particular service 
especially in regard to self-lubricating bearings, 
and ranges in size from I to 11⁄4 horsepower far small 
equipments to 5 horsepower for 15 to 20-ton furnaces. 

The increase in power used can be seen by taking, 
for example, the 6-ton furnace, which is the size in 
most general use. The transformer capacity has in- 
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Cig. 2.—Variable Voltage by Voltage Taps and External 
Rea tance ‘cr Use During Melting. 


creased from goo kilovolt-amperes to 1500 kilovolt- 
amperes, and even 109 kilovolt-amperes has been pro- 
posed, all these capacities being based on 100 volts. In 
the variable voltage equipments the successful use of 
150 volts renders it possible to increase the normal 
1509 kilovolt-amperes up to 2250 kilovolt-amperes. 

Although 100 volts remains standard for refining, 
voltages up to 173 have been used for melting, these 
voltages being obtained either by high voltage taps or 
high voltage Y-data. When it is considered desirable 
to use external reactance with the higher voltage taps, 
the method of using these reactances is shown in 
Fig. 2. 

The use of high voltages during melting down per- 
mits of decreasing the current for a given input, im- 
proves the power factor and insures higher emergency 
input when most needed. 
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. NEW FLANGE-TYPE CABLE END BELL. 


The Electrical Engineers Equipment Company, of 
Chicago, has recently made certain improvements in 
its line of cable end bells, which not only make them 
more desirable, from a standpoint of installation and 
operation, but also enables them to be manufactured 
without any additional cost for these improvements. 

The principal improvement consists in a flange, 
which is cast about the neck of the bell where the 
lead-covered cable enters the same. This flange is so 
arranged that adapters for mounting the bell upon any 
size of conduit, or for anv size of clamp. or wiped 
joint to cable can be bolted to this flange. 

In case the bell is to be mounted upon conduit, a 
brass bushing is provided, which is clamped in be- 
tween the ball flange and the flange upon the pipe 
adapters. This bushing forms the ground connection. 

When installing the bell, same can be accomplished 
without turning it upon the conduit, which was the 
case when screw fittings were used. This is a par- 
ticular advantage, especially when the bells are to be 
installed in limited spaces, where there is not sufficient 
room to revolve the same. 

The use of the flange bell also eliminates the very 
extensive operation of tapping the nell in its manufac- 
ture, therefore enables a superior piece of apparatus 
to be produced at no additional cost. 

All cable end bells of this company’s manufacture 
are being made in this style. 


ELECTRICALLY OPERATED METAL-CUT- 
TING MACHINES. 


Pursuing the manifold uses of electricity leads one 
into the works and laboratories of nearly all industries, 
where the applications of electric power are practically 
without limit. A visit to the shop and assembling 
rooms of Racine Tool & Machine Company, Racine, 
Wis., is of interest because a highly specialized indus- 
try is carried on there. Herewith is illustrated a type 
of high-speed metal-cutting machine, made in three 
standard sizes by this company. The standard ma- 
chines are used in shops all over the world, and in 
addition to this many are made on special order. They 
have been in great demand during the last four years 
for cutting steel in munitions plants. Several months 
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ago 1500 of these machines were installed in one fac- 
tory where 44,000 3'%-inch shells are turned out per 
day. As a rule the machines are operated in groups 
from a motor-driven line shaft, each machine requir- 
ing 14 to 1 horsepower, according to the size. The 
speed of the 12-inch pulley shown is about 130 revolu- 
tions per minute for cutting mild steel. 

A feature of the operations of the cutting blade is 
the draw cut and the automatic lift for the return 
stroke, there being no dragging back of the blade. It 
is said to be the only machine made that is positive in 
every action and that will duplicate itself in every cut 
during life of the machine. That is, it does not vary 
from accuracy after extended use. All parts are in- 
terchangeable and accurately machined. 

J. Moores Jones, president of this company, who 
has given years of study and practice to metal cutting, 
developed this type of machine. In discussing the sub- 
ject he states that the basic principle in all manufac- 
turing is in cutting the material used. The shop tools 
used in the manufacture of these metal-cutting ma- 
chines are all motor driven. A new Ingersoll milling 
machine, recently put in position, represents an addi- 
tion to the shop capacity, which is now equal to 40 ma- 
chines per day. 


NEW HUBBELL ATTACHMENT PLUG. 


Harvey Hubbell, Inc., Bridgeport, Conn., has 
placed on the market a composition motor attachment 
plug, which is listed as No. 6179. 

This plug is designed for use with devices employ- 
ing small motors such as vacuum cleaners, floor scrub- 
bers and the like. It is constructed of a high-grade, 
heat-proof composition, measuring assembled, 15% 
inches in length and 1 1/32 inches in diameter at bot- 


New Hubbell Motor Attachment Plug. 


tom of base. The portion with contact blades is ar- 
ranged with holding slots or grooves for fifting into 
the apparatus and all current-carrying parts of the 
portable body are carefully concealed within patented 
arcing chambers to prevent accidental contact. 


MOTOR-OPERATED PEANUT ROASTER. 


C. Cretors & Company, of Chicago, Ill., have de- 
veloped a line of motor-operated peanut roasting and 
corn popping machines of the type used in stores, 
amusement parks and at sidewalk stands. The revolv- 
ing parts are turned by a fractional horsepower motor 
made by the General Electric Company. 

By a slightly different arrangement of the heating 
_apparatus either gas or gasoline may be used for the 
popping or roastine. 

A motor suitable for the current supplied is fur- 
nished. It may be connected to the nearest lamp 
socket, for use on alternating or direct current. 

Peanuts are now recognized as very nourishing and 
a food valuable in the interests of consevation. The 
peanut stand outside the shoe shine and ice cream par- 
lor and at street corners is a form of load to be culti- 
vated by central station companies. 
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Anderson Electric Specialty to Enlarge Quarters — Huff 
Electrostatic Separator Company Opens New York Office 


J. D. Barnhill, Inc., with oftices located at 110 West 
Thirty-fourth street. New York City, has changed its name 
to Dodd-DuBosque Company, Inc. 


Driver-Harris Company, manufacturer of wire, strip 
and strand, Harrison, N. J.. recently issued an extensive 
bulletin on the subject of “Pure Sheet Nickel.” Another 
bulletin on “Nichrome” wire mesh containers for heat 
treating and acid cleaning has also been prepared and is 
offered for distribution. 


Huff Electrostatic Separator Company, owners and 
manufacturers of the electrostatic process of ore concen- 
tration, has opened an oftice at 120 Broadway, New York 
City, for consultation regarding ore-dressing problems, 
especially the dry concentration of orcs and the separation 
of valuable minerals from others which are commercially 
detrimental. A. L. Sweetser is the New York representa- 
tive of the company. 


Sorgel Electric Company, Milwaukee, Wis.. is prepar- 
ing to occupy two additional Hoors on its premises at 138 
West Water street. This change is to afford room for 
additional machinery for repair work to meet an increasing 
demand. The company’s principal line is the repair and 
installation of electrical machinery. although some special- 
ties are manufactured. On April 1 the company began 
issuing monthly stock lists and prices of new and second- 
hand machinery. 


Racine Electric Company, Racine, Wis.. occupies three 


floors of a building for carrying on a variety of manufac- — 


turing. One feature of its factory work is the manufac- 
ture of 110 to 130-volt motors of 1/16 horsepower for use 
in dentistry, thousands of which are used. Another feature 
is the making of equipment for barber shops, consisting 
of 1/16-horsepower motors, Hexible shafts, and worm and 
gear mechanism for attachment to the barber's clippers: 
and similar mechanism for operating a vibrator. hair drier 
or fan from the same motor. This equipment is much 
used and many such outfits are being made. 


Anderson Electric Specialty Company, manufacturer 
of electric lighting specialties, automobile accessories and 
dental and laboratory appliances. Chicago, will move into 
its new factory premises at 118-124 South Clinton street on 
May 1, which will practically treble its present factory 
capacity. The feature of its line of accessories is the 
Autoreelite. This is a combination dirigible windshield 
search light with an automatic reel extension “trouble- 
light.” making it possible to carry the lamp to any part 
of the car for inspection purposes and obviating the use ot 
scparatc extension cords or separable parts of any nature. 
The Anderson Model B-7 Autoreelite is being used on 
trucks by the Signal Corns of the United States War De- 
partment. Leaflet No. 106 describing this product of the 
Anderson company will be furnished upon request. 


National Lamp Works, Cleveland, Ohio, through its 
engineering department, is distributing Bulletin 34, which 
deals with country home lighting. A general discussion ts 
given of the generating plant and wiring. Stress is laid 
upon the fact that satisfactory operation depends to a great 
extent upon the installation of wire sufhciently large to 
carry the necessary power without an undesirable voltage 
drop. A table is given which will facilitate the selection 
of wire of the proper size. Photographs of actual installa- 
tions are used to illustrate the lighting of the home. While 
the discussion of the lighting of the house is thorough, it 
IS not involved with mathematical calculations for which 
the average owner of a home lighting plant would have 
little use. With country homes and on farms there are 
usually several outbuildings to be lighted and a section has 
heen devoted to lighting the horse barn, hog house, gar- 
axe, silo, etc. A brief description is given of Mazda tamps 
for country home lighting service. Copies of this bulletin 
may be obtained upon request from the engineering de- 
partment of the National Lamp Works, Cleveland, Ohio. 


Demand for Motors in Louisville—There has been a 
fairly active demand for motors in Louisville. Ky.. during 
the past week, the American I-lectric Company having re- 
ceived orders for two 100-norsepower motors for the C. C. 
Mengel & Brother Company, mahogany manufacturer; the 
Marine Electric Company, 17 motors: a total of 150 horse- 
power for the Magic-Kellar Soap Company and the James 
Clark Electric Company, nine motors of 66 horsepower for 
Palmer & Hardin, furniture manufacturers. 


Electric Equipment Company, automobile electricians, 
Los Angeles, Cal., announces the appointment of the Auto 
Battery Service Company of Santa Barbara, as an ofthcial 
service station for Westinghouse and Bijur electric starters 
and for Eiseman magnetos. This appointment practically 
completes the service stations now operating under the 
Electric Equipment Company in southern Calitornia on 
electric starter. generator and magneto work, although 
many more U. S. L. battery service stations will be opened 
in the near future. 

Western Coil & Electrical Company, Racine, Wis., 
manufactures and puts on the market apparatus and in- 
struments for the application of the violet rav high-fre- 
quency current, tor use by physicians, or by any individual, 
in treating various ailments. The outht is known as the 
violet ray generator, made by the company in a number 
of types. These include the “Vi-Ray-O”" applicator for 
surface application, and others for applications to the 
throat. ear, eye or other parts. To apply the violet ray 
high-frequency generator one has only to attach the appar- 
atus to an electric lamp socket. Storage batteries are also 
provided in cases where no electric light connections are 
available. 

Allis-Chalmers Manufacturing Company, Milwaukee. 
Wis.. is distributine a folder calling attention to the great 
economical saving which may be derived from developing 
the water powers and increasing the output of those al- 
ready developed. The folder illustrates some recent work 
of the company in this tteld of engineering and shows a 
number of powerful turbines which have been installed. 
The Allis-Chalmers company maintains an engineering or- 
ganization of long standing and broad experience to serve 
those who are considering the development of water 
power. Thus concern furnishes any type of hydroelectric 
machinery which mav be necessary for any particular de- 
velopment. Balletin 1lo30-AE contains detailed informa. 
tion concerning this line of product and is particularly val- 
uable to those engaged in the engineering industry. Copies 
of this publication will be furnished upon request. 


Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa.. has just issued a revision of its cata- 
log 1-A on lightning arresters. fter a brief treatment of 
lightning in general and ground connections, direct current 
lightning arresters are taken up. These are the familiar 
ME (multi-path) arresters, and the newer K-3 condenser 
type arrester. Both of these are designed especially for 
street railway use. Tne K-3 arrester contains a spark gap 
in series with a condenser, of the flat plate unit form hav- 
ing a capacity of one microarad. To protect old equip- 
ment, in which the insulation has become weakened with 
age, the gap should be short circuited, as this prevents the 
voltage from rising to a point which might endanger the 
apparatus. With newer equipment, the spark gap should 
be left open as this insures that the condenser is always 
discharged and therefore ready to take care of a larger 
static surge. The electrolytic arresters now include a tyne 
provided with sphere gap having horn extensions on the 
higher voltages, instead of horn gap only. There are a 
number of additions to the list of accessories and parts for 
these arresters. Outline drawings with approximate di- 
mensions of Type AR arresters in various settings com- 
plete the book, which is of much interest to electrical men 
having to do with transmission lines for power and rail- 
way purposes. Copies may be had on request at any West- 
inghouse branch office. 
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A.D. Mackie Member Liberty Loan Committee—W. T. Price 


Becomes President P-R Engine Company — 


CHARLES L. RocKWELL has succeeded 
Rockwell & Heigel, electrical contrac- 
tors and dealers, Kenosha, Wis. 


Frwarp A. Buris has severed his 
connection with the Federal Sign Sys- 
tem (Electric) of San Francisco to be- 
come associated with the Electric Com- 
pany of Philadelphia. 


Guy R. Hastincs, formerly sales 
engineer for the National X-Ray Re- 
fector Company, Chicago, has been ap- 
pointed manager of sales of the Chicago 
office of that company. 


C. M. Brewer, manager of the Rich- 
mond division of the Western States 
Gas & Electric Company, Stockton, Cal., 
has been re-elected director of the Rich- 
mond Chamber of Commerce. 


Puivip StepHENS, who has been a 
member of the engineering department 
of the Rochester Railwav & Light Com- 
pany, Rochester, N. Y., for many years, 
has resigned to accept a position with 
the Austin Company, Cleveland, Ohio. 


THomas E. GRIFFIN, formerly super- 
intendent of the mechanical department 
of the Dispatch Publishing Company, 
Pittsburgh, Pa., has been elected treas- 
urer and general manager of the Dickin- 


son Manufacturing Company, Spring- 
field, Mass. 


Dr. Detos F. Witcox, of New York, 
a well known expert of utilities and 
franchises, has been retained by the 
League of New Jersey Municipalities, 
with headquarters at Jersey City, N. J., 
to represent the League in its fight 
against the proposed trolley fare in- 
crease from five to seven cents by the 
Public Service Railway Company. 


A. D. MACKIE, general manager of the > 


Springheld Utilities Company, Spring- 
field, Ill., has been appointed a member 
of the state committee on the Third 
Liberty Loan for the circulation of lit- 
crature and general publicity to consum- 
ers of electric light, power, gas and 
telephone service. Mr. Mackie will have 
oversight of 15 counties in the general 
Springfield territory. 

A. B. Morrison, Jr. has recently ac- 
cepted a position with the Smith Gas 


Enginecring Company, Dayton, Ohio, 
as sales engineer. Mr. Morrison was 
formerly connected with the Fort 


Wayne Electric Works and the Rath- 
hun-Jones Engineering Company and 
more recently with the John H. Mc- 
Gowan Company as its Philadelphia 
representative. 

WarpemMaR D. TlFRRMANN, who for 
the last two vears has served the C. J. 


Netting Company, Detroit, Mich., as 
special representative, has become con- 
nected with the TPlolophane Glass Com- 
pany, and will act as district avent for 
Michigan, northern Ohio and New 
York. Mr. Herrmann was for four 
vears special representative of the 


Johns-Manville Company and also with 
the Sunlight Company. 


J. J. Tuomas, JR., recently became 
treasurer and auditor of the Macon 
Railway & Light Company, Macon, Ga., 
succeeding Richard Ondersluys. 


H. W. STEELE, superintendent of the 
El Reno division of the Oklahoma Gas 
& Electric Company, has been appointed 
local chairman of the Military Training 
Camp Association. 


A. PATTERSON, electrical superinten- 
dent of the Southwestern Gas & Elec- 
tric Company, Texarkana, Ark., has 
been appointed engineer and engineer of 
overhead construction of the company. 


A. J. Gates, formerly connected with 
the sales department of the General 
Electric Company, has become asso- 
ciated with the Baker. Rauch & Lang 
Company, Cleveland, Ohio, handling the 
sale of industrial trucks. 


Joun A. Tracey, Jr., Jersey City, N. 
J., has been appointed local manager for 
the New York Telephone Company, suc- 
ceeding L. N. Brant, deceased. Mr. 
Tracy has been connected with the com- 
pany for the past 14 years. 


GeorcE H. Grass, who for 17 years 
has been general manager of the Citi- 
zens Telephone Company, Pekin, TI., 
has tendered his resignation, effective 
April 1, and will become associated with 
the Southern Telephone Company, Cuth- 
bert, Ga., as general manager. 


Gitpert Durry, formerly office man- 
ager of the engineering department of 
the Puget Sound Traction, Light & 
Power Company, Seattle, Wash., was 
recently appointed secretary to the man- 
ager. He succeeds J. M. Wilmott, who 
has become sales manager for the coal 
mines. 


H. J. Newsi, formerly district man- 
ager for the Stantonville Telephone 
Company, Tupelo, Miss., has been pro- 
moted to the position of assistant to 
W. N. McAnge, Jr.. vice-president 
and general manager of the Allen Tele- 
phone Properties. Mr. Newbill will 
specialize in handling matters pertaining 
to traffic and will continue to make his 
headquarters at Tupelo, Miss. 


WitrraM T. Price has become presi- 
dent of the P-R Engine Company, Inc., 
New York City, and second vice-presi- 
dent of the Rathbun-Jones Engineering 
Company, Toledo, Ohio. Mr. Price re- 
cently resigned as manager and chief 
engineer of the oil engine department 
of the De La Vergne Machine Com- 
pany to develop the manufacture of an 
oil engine of his own design, having 
established the Price Engine Corpora- 
tion, under licenses from which the 
Rathbun-Jones company will manufac- 
ture the engine and the P-R company 
will distribute it. The main office of the 
latter company is at 110 West 40th 
street, New York City. In the Price- 
Rathbun engine a new principle of fuel 
injection is employed. 


Other Changes 


R. E. Brown, manager of the Man- 
kato ~ division of the Northern States 
Power Company, has been appointed 
county chairman for the War Savings 
Stamp campaign in Blue Earth county. 


Louts A. FerGcuson, vice-president of 
the Commonwealth Edison Company, 
Chicago, has been appointed a member 
of the auxiliary committee of the Cap- 
ital Issues Committee for the Chicago 
Federal Reserve District. 


G. T. Fisuer, formerly associated 
with the General Gas Light Company as 
its southern representative, was recent- 
ly appointed superintendent of the 
power and light department, Cumber- 
land County Power & Light Company, 
Portland, Me. 


Obituary. 

JoHN PorTprRFIELD Sparrow, chief en- 
gineer of the New York Edison Com- 
pany, died at his home in Flatbush, 
Brooklyn, N. Y., on March 18. He was 
born in Portland, Me., on March 17, 
1860. In 1880 he entered the locomo- 
tive and marine engine works of the 
Portland Company as an apprentice and 
became a toolmaker and erector for that 
company. In 1888 he entered the em- 
ploy of the Sprague Electric Company. 
whom he served for two years as sup- 
erintendent in charge of electric rail- 
ways in various parts of the country. 


a 

In 1892 Mr. Sparrow joined the con- 
struction staff of the Edison General 
Electric Company and was emploved in 
building lighting and power plants for 
this concern and the Canadian General 
Electric Company until 1895, when he 
joined the staff of the construction de- 
partment of the Edison Electric Illumin- 
ating Company of New York. Three 
years later he became superintendent of 
construction, having charge of all of 
the construction which included the new 
Waterside Station, which at that time 
was the largest and most important 
construction of its kind. He became 
chief engineer of the New York Edison 
Company in 1906 having charge of con- 
struction and operation, the position he 
held at the time of his death. 


Mr. Sparrow had been an active mem- 
her of the American Societv of Chemical 
Engineers since 1898. At the time of his 
death he was chairman of the Commit- 
tee on Standardization of Flanges and 
Pipe Fittings, and had just finished the 
completed report on that subject. He 
was actively associated with the Asso- 
ciation of Edison Illuminating Com- 
panies and the National Electric Light 
Association. Shortly after the United 
States entered the war he made a num- 
her of tests for the Naval Consulting 
Board in connection with smoke ahate- 
ment on ships as a protection against 
submarines. Mr. Sparrow had a charm- 
ing personality and his optimistic tem- 
perament, uniform courtesy and entire 
absence of contentiousness endeared him 
to a host of friends. 


April 6, 1918. 
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Recent Patents 


Selected and Summarized by Albert Scheible, Patent 
West Monroe Street, Chicago, Illinois 


Attorney, 79 


Reduction of Ores (1,256,623).— 
According to this patent to Siguard 
Westberg and Emil Edwin, both of 
Khristiania, Norway, oxide ores are 
treated with a gas containing as its 
essentials carbon monoxide and hy- 
drogen heated to a reducing tempera- 
ture. This gas is obtained by sub- 
jecting a carbonaceous combustible 
material to the action of an electric 
current in an atmosphere containing 
carbon dioxide and water vapor. 


Producing Ammonia (1,256,875).— 
A mixture of nitrogen and hydrogen 
is subjected to the simultaneous 
action of dark discharges and spark 
discharges in the presence of a 
catalytic active substance, which sub- 
stance is disposed on a much greater 
amount of a carrier of an acid nature. 
The spark discharges are passed be- 
tween a metal electrode and a dielec- 
tric. Patented by Alexander Classen. 
of Aachen, Germany. 


Extracting Zinc Electrically (1,256,- 
802).—Zinc ore is placed in an electric 
furnace, along with sufficient carbon 
to combine into carbon monoxide with 
the oxygen of the ore, and an electric 
current is passed through the charge 
so as to produce various degrees of 
heat in different parts of the ore. This 
causes the carbon dioxide formed in 
the cooler parts of the charge to suc- 
cessively penetrate the hotter parts 
where the unaltered carbon will reduce 
it to carbon monoxide. (Patented by 
Edwin Andreas Johansson, of Troll- 
haettan, Sweden.) 


No. 1,257,534.—-Pendant Snap Switch. 


Pendant Snap Switch (1,257,534).— 
By using rack and pinion connections 
between the push-buttons and the 
throw-over lever of a double push 
switch, Joseph Sachs (of Hartford, 
Conn.) provides a compact pendant 
orm. 


A series of brief comments on 
some of the recently issued elec- 
trical patents which appear to be 
of particular interest to our read- 
ers, the number after each head- 
ing being that of the United 
States patent to which the sum- 
mary relates. Any correspondence 
regarding such patent matters 
should be sent direct to Mr. 
Scheible at the above. address. 


No. 1,257,534.—Pendant Snap Switch. 


Making High-Grade Copper (1,257,- 
94¥).—Copper is precipitated in a 
finely divided state from a solution 
of copper salt, and this precipitate is 
compressed sufficiently to make the 
particles interlock mechanically, but 
not sufficiently to give the resulting 
mass a specific gravitv equal to that 
of cost or rolled copper. The product 
is said to be of high electrical con- 
ductivity and easily worked with 
tools. The patent was assigned by 
Wm. H. Howard to Lucy Virginia 
Howard, of Baltimore, Md. 


Wireless Telegraphy and Telephony 
(1,256,983).—For simultaneously tele- 
phoning and telegraphing, Edwin H. 
Colpitts (of East Orange, N. J.) trans- 
mits telephone signals by means of 
pure modulated waves and destroys 
the purity of the waves in accordance 
with telegraph signals. Then the 
variations in the waves are -detected 
at a receiving station. The patent 
stands assigned to the Western Elec- 
tric Co. 


Cooling Fan for Engines (1,259,- 
191).—Under this title, Thomas Zim- 


merman (of Niagara Falls, N. Y.) has 
patented a cooling system for engines, 
consisting of an electric fan driven 
and controlled independently of the 
engine. The patent stands assigned 
to the U. S. Light & Heat Corpora- 
tion of the same city. 


No. 1,259,191.—Engine Cooling Fan. 


Winding Phonograph Motors (1,- 
257,286).—This winding device of 
Joseph W. Jones (assigned to Jones 
Motrola, Inc, of New York City) 
consists of an electric motor and a 
switch for the motor circuit, the 
switch being automatically closed 
when the tension of the phonograph 
spring falls to a given minimum, and 
opened when the spring has been 
wound to a given tension. 


Alkaline-Battery Plate (1,257,312). 
—Campbell C. Carpenter makes a 
positive plate for an alkaline battery 
by surrounding a nickel wire with 
alternate layers of a nickel compound 
and of metallic nickel wire gauze, the 
result being a cylinder which 1s com- 
pressed by drawing it through a die. 
The patent stands assigned to the U. 
S. Light & Heat Corporation, of 
Niagara Falls, N. Y. 


Nos. 1,256,958 and 1,256,959.—Electric 
Furnace. 


Electric Furnaces (1,256,958 and 
1,256,959).—Indirect electric heating is 
employed according to these two pat- 
ents by Edward E. Walker and John 
W. Cox, both of Erie, Pa. An arc is 
struck between a single solid electrode 
and a liquid placed high up in the 
furnace, and the heat is reflected by 
the roof of the furnace against ob- 
jects or containers surrounding the 
liquid electrode. In this way, an elec- 
tric arc furnace can be used for melt- 
ing brass and other alloys without 
burning the same. 
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EASTERN STATES. 


RUTLAND, VT.—Rutland Railway, 
Light & Power Company has secured a 
contract from the Staso Milling Company 
for supplying additional power to the 
amount of 717 horsepower for the opera- 
tion of its plant. The company will also 
supply additional power amounting to 30 
horsepower to the plant of the Ruggles 
Machine Company. 


IPSWICH, MASS.—The water and light 
commissioners were recently authorized 
by the town to extend both the water 
and electric systems. 


HARTFORD, CONN.—An opinion has 
been handed down by the Connecticut 
Public Utilities Commission granting the 
Connecticut Traction Company permis- 
sion to increase its fares from five to six 
cents, due to increased operating costs, 
etc. The ety of Hartford and neighbor- 
ing municipalities petitioned the commis- 
sion to compel the company to re-estab- 
lish the five-cent rate, charging that the 
increase was unreasonable. The com- 
mission upheld its previous decision. 


ALBION, N. Y.—Until April 9, bids 
will be received by the board of managers 
of the Western House of Refuge for 
Women, for the construction of an addi- 
tion to its boiler plant. Lewis F. Pilcher, 
state architect, Capitol, Albany. Willam 
B. Dye is president of the board. 


BINGHAMTON, N. Y. — Binghamton 
Light, Heat & Power Company has se- 
cured contracts for supplying additional 
power to the plants of the Crandall Stone 
& Company, the Fairbanks Company, and 
the Conklin Seed Company, in the 
amounts of 30, 40, and 17 horsepower, 
respectively. 


BUFFALO, N. Y.—Fower Efficiency 
Corporation, 102 Clinton street, has filed 
notice with the Public Service Commis- 
sion of an increase in its capital from 
$100,000 to $350,000, to provide for exten- 
sions, improvements, etc. 


BROOKLYN, N. Y.—Plans are being 
prepared for the construction of a power 
plant in connection with the new hospital 
to be erected by the Beth Moses Hos- 
pital at Stuyvesant avenue and Hart 
street at a cost of about $300,000. Henry 
J. Nurick, 957 Broadway, Brooklyn, is 
engineer. 


GROTON, N. Y.—Groton Electric Pow- 
er Corporation is considering plans for 
the construction of a large power plant 
at Freeville and a new transmission sys- 
oom covering approximately thirteen 
miles, 


NYACK. N. Y.—Rockland Light & Pow- 
er Company has filed notice with the 
Public Service Commission of an increase 
in its capitalization from $1,000,000 to 
$1,300,000, to provide for expansion. 


POUGHKEEPSIE, N. Y.—Fire at the 
plant of the Fermalife Storage Battery 
Company, North Road, recently caused 
a damage of about $10,000. 


NEW YORK, N. Y.—Interborough Rapid 
Transit Company will erect a three-story 
transformer station, 40x41 feet in size, on 
the north side of 7ith street. Plans have 
been filed by G. H. Pegram who places 


the cost at $12,000. Address Horace M.: 


Fisher, general manager, 165 Broadway, 
New York City. 

NIAGARA FALLS, N. Y.—State Reser- 
vation Commission, Capitol, Albany, is 
considering the construction of a large 
ower station on Goat Island, Niagara 
‘alls, which will represent, it is said, 
an expenditure of approximately $3.000,- 
000. Frank N. Williams, 158 State street, 
Albany, is State Engineer. 

ROCHESTER, N. Y.—Wheeler-Greene 
Electrice Company, 31 St. Paul street, 
manufacturer of electric motors, ete., 
which recently filed notice of an increase 


in its capital from $100,000 to $500,000, ig 
considering plans for extensive addition, 
to its plant to provide for increased 


capacity. 


UTICA, N, Y.—J. & M. Electric Com- 
pany has filed notice with the Public 
Service Commission of an increase in its 
capital from $27,000 to $50,000, to provide 
for extensions, improvements, etc. 


ROCHESTER, N. Y.—M. D. Knowlton 
Company recently installed 45 additional 
horsepower electric motors, which will re- 
place a part of the old line shaft drive 
connected to a steam engine. 


BRIDGETON, N. J.—It is probable that 
the city will own and operate its own 
electric light plant. Commissioner of 
Publice Works is investigating the cost 
of installing such a system. It is thought 
the plant could be established in connec- 
tion with the water works. 


CAMDEN, N. J.—Due to the improved 
fuel situation, Administrator Staats has 
issued notice that all exterior advertising 
ilumination will be permitted dally, 
with the exception of Thursday and Sun- 
day evenings only. 


CAPE MAY, N. J. — In connection 
with the construction of a large group 
of buildings to be erected by the govern- 
ment, plans have been prepara for a 
one-story power house, about 36x55 feet 
in size. 


GLOUCESTER, N. J.—Bell Telephone 
Company, 1631 Arch street, Philadelphia, 
Fa., has awarded a contract to Albert 
Zellfelder, 151 South Broad street, Phila- 
delphia, for alterations and improve- 
ments in its two-story local telephone 
exchange plant. 


NEWARK, N. J.—Public Service Rail- 
way Company has completed negotiations 
with the Government providing for an 
extension in its traction system to Port 
Terminal to provide transportation ac- 
commodations to the workers in the ship- 
building and other war plants at this 
location. It is estimated that the work 
will cost in the neighborhood of $800,000. 


NORTH ARLINGTON, N. J.—Until 
April 9, bids will be received by the 
Borough Council for supplyin service 
for the operation of its electric street- 
lighting system for a period of five years. 
John H. Shields, Borough Clerk. 


TRENTON, N. J.—In connection with 
the plans under consideration by the city 
commissioners for the installation of a 
municipally owned electric lighting and 
power system, resolutions have been in- 
troduced, the first providing that Direc- 
tor of Streets and Public Improvements 
J. R. Fell be directed to negotiate for a 
purchase price on the plant of the Tren- 
ton Water Power Company, the other 
resolution providing that E, E. Brownell, 
the electrical expert, be engaged to esti- 
mate the cost of enlarging the pumping 
station to provide for municipal lighting 
and other extensive improvements. 


HANOVER, PA.—General Gas-Electric 
Company, which recently filed notice of 
an increase in its capital to $500,000, has 
completed the construction of several 
new additions to its plant to provide for 
increased capacity. 


INDIAN CREEK, PA.—Mountain Wa- 
ter Supply Company has awarded a con- 
tract for the construction of its proposed 
one-story and basement brick and con- 
crete power house, about 30x70 feet in 
size. Rust Engineering Company, Fenn- 
sylvania building, Philadelphia, is the 
contractor. 


LITITZ, PA.—Cottrell Company has 
been awarded the contract for the instal- 
lation of electrical equipment in the 
new fire house being constructed by the 
fire department on Broad street, at a 
cost of $13,000. 


MONTGOMERY, PA.—Montgomery & 
Muncy Electric Light, Heat & Power 
Company has placed into effect a new 
schedule of rates providing for an in- 
crease of 25 cents per lamp for supplying 
service for the operation of the electric 
street lighting system of Muncy. 


NEW OXFORD, PA.—The council will 


purchase 5 and 25-horsepower motors for 
the pumping station. 


PHILADELPHIA, F’A.—Announcement 
has been made by the Lehigh Power 
Securities Corporation, which has power 
plants at Hauto, Harwood and Allentown, 
tied together and developing 73,000 kilo- 
Watts, that expansion plans’ are under 
consideration for extensive additions, for 
the purpose of working out the central 
power plant idea to a greater extent in 
the Lehigh Valley. 


PHILADELPHIA, PA.—A new schedule 
of gas rates, to become effective April 
12, has been filed with the Public Service 
Commission by the Fhiladelphia Subur- 
ban Gas & Electric Company for supply- 
ing service in Coatesville. The new rates 
cover an increase of 25 cents per 1000 
cubic feet in unit rates, with a discount 
ae 10 per cent for prompt payment of 

8. 


PHILADELPHIA, PA.—Quaker City 
Iron Works, Tioga and Richmond streets, 
has awarded a contract for the con- 
struction of a boiler plant addition at 
Edgemont and Tioga streets. 


PITTSBURGH, PA.—Arrott Estate, Ar- 
rott building, has awarded a contract for 
the reconstruction of its power building 
on Barker Place recently destroved by 
fire. The new structure is estimated to 
cost $15,000. Rose & Fisher, 821 Penn 
avenue, Fittsburgh, are the contractors. 


PITTSBURGH, PA. — Westinghouse 
Electric & Manufacturing Company has 
leased the plant of the Baxter Stove 
Company, Mansfield, Ohio, for the pur- 
pose of establishing this plant as the 
headquarters for the manufacture of its 
heating appliances. 


READING, PA.—Readinge Transit & 
Light Company has completed the dis- 
mantling of the plant at Collegeville 
formerly used as a power station. The 
company is planning to use the property 
as a substation. The firm of Henrv Potts 
& Company, Real Estate Trust building. 
Philadelphia, purchased the Erer part 
of the electrical equipment of this plant. 


STEELTON, PA.—Operations have been 
inaugurated in the new boiler plant of 
the Bethlehem Steel Company located 
near Swatara strect. Four new 250-horse- 
power boilers have been placed in opera- 
tion. At the present time the company 
is experimenting on a process for the 
softening of water used in its boilers. 


BOWERS, DEL.—A company is being 
organized for the construction of an elec- 
tric light plant and the installation of 
light throughout the town. 


NORFOLK, VA.—Plans for additions to 
the Norfolk navy yards have been pre- 
pared. These consist of a new pattern 
shop at a cost of $600,000 and a power 
plant to cost $575,000 and auxiliary struc- 
tures. 


KINGWOOD, W. VA.—Inland Fuel 
Company, Greensbur~. Fa., which re- 
cently acquired the plant of the Central 
West Coal Company, Kingwood, is plan- 
ning for extensive improvements to cost 
about $75,000, including the erection of a 
large power plant. 


NEWELL W. VA.—Noveity Clay 
Forming Company, manufacturer of elec- 
tric porcelain specialties, has leased the 
plant formerly occupied by the Ohio China 
Company, East Palestine, Ohio. and is 
planning to remove its works to this 
location. 


FOREST CITY, N. C.—Alexander 
Manufacturing Company, recently organ- 
ized with a capital of $200,000, is planning 
for the installation of new electrically- 
driven equipment in its proposed new 
factory building. 


PINE LEVEL, N. U.—Citizens Power 
& Light Company will construct 13 miles 
of electric transmission system contain- 
ing two towns of 2500 and 5000 population 
and build a substation in each town. Ad- 
dress C. S. Goodwin. 


— 


April 6, 1918. 


CHARLESTON, S. C.—Charleston Con- 
solidated Railway & Lighting Company 
will install a turbine at power house and 


extend its facilities. Address general 
manager. 
ELBERTON, GA.—The city contem- 


plates the extension of its electric light 
system. Address P. M. Hawes.. 


METTER, GA.—The council is plan- 
ning to expend $3500 in improving the 
electric light plant. Address the mayor. 

TY TY, GA.—Bonds to the amount of 
$7000 have been voted to build an electric 
light plant. 


GREENVILLE, FLA.—City council has 
ordered an election for May 7 upon the 
issuance of bonds for building water- 
works system and possibly for the estab- 
lishment of an electric light plant. 


TAMPA, FLA.—Tampa Electric Com- 
pany has been authorized to extend its 
car line on 22nd street and also on 
Chapin street. Address C. F. W. Weterer, 
manager. 


WAUCHULA, FLA.—Wauchula Light 
& Power Company is in the market for 
direct connected unit 2300-volt, 3-phase, 
60-cycle revolving field generator of 35 
to 40 kilowatts direct connected to auto- 
matic steam engine, complete with ex- 
citer and switchboard for installation at 
Bowling Green, Fla. 


NORTH CENTRAL STATES. 


CLEVELAND, OHIO.—Cleveland Flec- 
tric Illuminating Company will erect a 
two-story addition to its switch house, 
35x168 feet in size. Electric switches, 
generators, etc., will be purchased. The 
contract will be let by F. Hansel, archi- 
tect, 408 Illuminating building. 


HICKSVILLE, OHIO.—A petition is 
being circulated to secure a new lighting 
system. Address clerk. 


LUCKEY, OHIO.—Power & Light 
Company has been organized. William 
Aspacher is secretary. 

ATTICA, IND.—The Indiana Fublic 


Service Commission has authorized the 
Attica Electric & Power Company to 
issue $50,000 in stock and $50,000 in bonds 
for a new electric light and power plant 
to take the place of the city owned power 
house recently destroyed by fire. Attica 
has a bonded indebtedness of a size which 
would not permit of more borrowing and 
hence a private company has been organ- 
ized. It will manufacture electric power 


and the city distributing plant will dis- 


tribute it to consumers. 


INDIANA HARBOR, IND. — Chicago, 
Lake Shore & South Bend Railway Com- 
pany may extend its car facilities to that 
section of the city north of the canal. 
Address Charles D. Emmons, general 
manager, 102 North Michigan avenue, 
Chicago. 


JEFFERSONVILLE, IND.—The Indi- 
ana Public Service Commission will con- 
duct a hearing April 15, 16 and 17 on 
petition of the Louisville & Southern 
Indiana Traction Company for changes in 
rates and schedules on city cars and in- 
creases of rates on interurban cars. 


LAPORTE, IND.—Laporte Gas & Elec- 
tric Company has filed a petition with 
the Indiana Public Service Commission 
for increased rates for both electricity 
and gas in Laporte; for higher rates for 
both electricity and gas in Laporte: for 
higher rates for electric power and light- 
ing in Westville and on the line between 
Laporte and Westville. 


FRANKFORT, MICH.——The city has 
voted $5000 bonds to improve its water 
supply, which will now be pumped by 
electric motors instead of old steam 
pumps. 


PESHTIGO, WIS.—T. A. Pamperin has 
purchased the Peshtigo power plant. Ad- 
ditional power will be secured by the 
erection of a new dam and the purchase 
of additional equipment. 


CROSBY. MINN. — Citizens recently 


voted $76,000 in bonds for water, light 
and power systems. 
LIBERAL, KANS.—The council has 


under consideration the installation of 
a modern street lighting system using iron 
posts and cluster lights. Address the 
clerk. 


FLAINVILLE, KANS.—United Tele- 
phone Company has had plans prepared 
for the construction of a two-story and 
basement local telephone building, about 
30x75 feet in size, to cost $15.000. H. B. 
Winter, Manhattan, is architect. 


ELECTRICAL REVIEW 


DATES AHEAD. 


Tri-State Water & Light Associa- 
tion. Annual meeting, Charlotte, N. 
C., April, 1918. Secretary-Treasurer, 
W. F. Steiglitz, Columbia, S. C. 


Southwestern Electrical & Gas As- 
sociation. Annual convention, Gal- 
vez Hotel, Galveston, Tex., April 15- 
16. Secretary, H. S. Cooper, 405 
Slaughter building, Dallas, Texas. 


American Association of Engineers. 
Annual meeting, May 14, 1915. Sec- 
retary-Treasurer, A. H. Krom, 29 
South La Salle street, Chicago. 


Arkansas Public 


conven- 


Association of 
Utility Operation. Annual 
tion, Arlington Hotel, Hot Springs, 
Ark.. May 21-22-23. Secretary-Treas- 
urer, R. B. Fowles, Pine Bluff, Ark. 


Electrical Supply Jobbers’ Associa- 
tion. Annual meeting, Homestead 
lIotel, Hot Springs, Va.. May 28-30. 
Secretary, Franklin Overbaugh, 411 
South Clinton street, Chicago. 


Electrical 
of Georgia. 


Contractors Association 
Annual meeting, Tybee 
Island, Ga., June, 1918. Secretary, 
Dan Carey, 614 Chamber of Com- 
merce building, Atlanta, Ga. 


National Electrical Credit Associa- 
tion. Annual meeting, June 1, 1918. 
Secretary, Frederic P. Vose, 1350 
Marquette building, Chicago, Il. 


Texas State Association of Electri- 
cal Contractors. Annual meeting, Gal- 
veston, Tex., June 15, 1918. Secretary, 
H. 8. Ashley, Fort Worth, Tex. 


Southeastern Section, Nationa] 
Electric Light Association. Annual 
meeting, June 19-20, 1918, Atlanta, Ga. 
Secretary -Treasurer, W. Peters, 
Columbus, Ga. 


American Institute of Chemical En- 
gineers. Summer meeting, Berlin, N. 
H.. June 19-22. Headquarters, Mt. 
Madison House, Gorham, N. H. Sec- 
retary, John C. Olsen, Brooklyn, N. Y. 


Northwest Electric Light & Power 
Association; affiliated with N. E. L. 
A. Annual meeting, September 11, 
1918. Secretary, George L. Myers, 
Pacific Power & Light Company, 
Portland, Ore. 


SOUTH CENTRAL STATES. 


BIRMINGHAM, ALA.—Temnnessee Coal, 
Tron & Railroad Company will open a coal 
mine in the Blue Creek region and will 
install electric equipment. A turbogen- 
erator will also be installed in the power 
station of its blast furnace at Ensley. 


CHICKASAW, ALA.—In connection 
with its shipbuilding project estimated to 
cost about $10,000,000, the Chickasaw 
Shipbuilding Company is planning for the 
construction of a large electric gener- 
ating station at a cost said to be in the 
neighborhood of $750.000. J. F. Coleman 
is general superintendent. 


MOBILE, ALA.—Chickasaw Shipbuild- 
ing Company will establish an electric 
light and power plant which will involve 
the expenditure of $750,000. 


CRYSTAL SPRINGS, MISS.—The city 
is planning for the installation of new 
equipment in its electric light plant to 
cost about $5000. 


BUFFALO, ARK.—Plans are under 
consideration by the Dixie Girl Mining 
Company for the installation of a new 
electric light plant at its properties. A. 
C. Barnhart is construction engineer. 


DELIGHT, ARK.—A franchise for an 
electric light plant has been granted to 
B. F. Ryan of Texarkana, who will begin 
erection of the plant at once. 


HELENA, ARK.—Helena Gas & Elec- 
tric Company, which recently filed notice 
of an increase In its capital from $300,- 
000 to $500,000, is considering the con- 
struction of new additions to its plant 
and the installation of new equipment. 


JENNINGS, LA.—City will vote on 
bonds to construct an electric light plant, 


ice factory and sewer system. Address 
the mayor. 
SITREVEPORT, LA.—Flliott Electric 


Company has had plans prepared for the 
construction of a large local plant to be 
devoted to the manufacture of electric 
fuses. It is expected that the works will 
have a daily capacity of 10,000 electric 
lighting and power fuses, and 15,000 auto- 
mobile fuses. 
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_ GUYMON, OKLA.—Benham Engineer- 
ing Company, Oklahoma City, Okla., en- 
Bineers, has completed appraisal on the 
electric light plant and waterworks sys- 
tem. Address Guymon Electric Light & 
Power Company. 


HOMINY, OKLA.—Hominy. Ice, Light 
& Power Company is planning for the 
immediate installation of new equipment 
in its power plant, including a new 150 
horsepower zas engine direct connected 
to a 100-kilovolt, 3-phase, 60-cycle, 2300- 
volt generator. 


SHATTUCK, OKLA.—Plans are under 
consideration by the city for the construc- 
tion of an addition to its power house and 
other improvements, to cost about 
$25,000. Burns & McDonnell, Kansas City, 
Mo., are engineers. 


FERRY, OKLA.—Election will proba- 
bly be called soon to vote bonds for im- 
provement of waterworks and electric 
light system. 


BOWIE, TEX.—The city will issue $15,- 
000 bonds for electric light plant. Ad- 
dress T. C. Phillips. 


DALLAS, TkhX.—Texas Power & Light 
Company and the Dallas Power & Light 
Company are jointly constructing a high 
tension line to connect the two power 
systems. This will enable an interchange 
of power between the two companies, 


McKINNEY, TEX.—Texas Light & 
Power Company is planning for the im- 
mediate reconstruction of its electric 
lighting plant recently destroyed by fire 
with loss estimated at $8000. 


TEXAS CITY, TEX.—The Texas City 
Electric Light & Water Company will 
build an electric light and power plant 
here. The building in which the ma- 
chinery and equipment will be installed 
will be of concrete and brick construc- 
tion. The machinery will consist of a 
100-Kilowatt turbogenerator with a con- 
verter for the street car service and an 
emergency lighting set. Heretofore the 
Texas City Electric Light & Water Com- 
pany has bought its current from the 


Texas City Terminal company, which 
Operates a power plant here. 
WESTERN STATES. 
HARLEM, MONT.—Contract for in- 


stalling lighting system here was award- 
ed to Electric Construction Company of 
St. Faul at $4550. 


MANVILLE, WY0O.—Manville contem- 
plates the installation of a new electric 
light plant to cost $30,000. 


WHEATLAND, WYO.—Bids have been 
received by the council for the new en- 
gine and generator to be purchased for 
the power plant. An inner combustion 
fuel oil engine of 150 horsepower was 
selected and a 120-kilowatt generator 
with a direct connection. A new switch- 
board, which will be synchronized with 
the present one, will also be installed, A 
brick addition to the present plant will 
be constructed to house the new ma- 
chinery. 

COLUMBUS, XN. M.—Columbus Electric 
Light & Power Company has under ad- 
visement the construction of an electric 
light and power plant for supplying elec- 
tricity in Columbus and Camp Furlong. 
The proposed is estimated to cost approx- 
imately $50,000. 


BREMERTON, WASH.—Bureau of 
Yards and Docks is preparing plans for 
construction of four magazine buildings, 
four shell houses and two 2-story ware- 
houses. Specifications also call for in- 
stallation of two turbogenerators at an 
estimated cost of $90,000. 


SEATTLE, WASH.—Pacific States 
Electric Company, 570 First avenue, 
South Seattle, recently closed a contract 
for supplying all the electrical supplies 
to be used in the 20 3500-ton Ferris type 
wooden boats now being constructed by 


the Sloan Shipyards Corporation at 
Olympia. 
SPOKANE, WASH.—Issuance of $40,- 


090 in bonds was recently authorized by 
the Loon Lake Copper Company, pro- 
ceeds to be used in constructing a mill 
and equipping a mine four miles from 
Loon Lake, Washington. All equipment 
will be operated by electric motors. Frank 
G. Crane is the secretary-treasurer of 
the company. 

NORTH BAY, ONT.—The Hydroelectric 
Power Commission has under considera- 
tion the installation of a storage dam at 
Cox Chute on the South river for the 
Nipissing System. 

PERTH, ONT.—The town contemplates 
the remodeling of its street lighting and 
distribution system and will change from 
133 to 60 cycles. 


è 
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FOREIGN TRADE 


[Addresses of firms referred to in these 
trade opportunities may be obtained by 
writing to the Bureau of Foreign and 
Domestic Commerce, Washington, D. C., 
or its branch and local co-operatire 
offices. Request for each opportunity 
should be on a separate sheet and the 
file number given.] 


ELECTRICAL SUFPLIES (26,693).— 
A company in South Africa is in the mar- 
ket for electrical supplies. Catalogs and 
full information should be submitted 
forthwith. 


ELECTRIC LAMP MACHINERY (26,- 
628).—A company in England wishes to 
buy up-to-date electric lamp machinery. 
Quotations should be made f. o. b. New 
York. Payment will be made by cash 
against documents. Catalogs should be 
submitted. 


ELECTRIC MACHINES (No. 26,671).— 
The president of the board of public 
works of a city in Italy wishes to be 
placed in communication with American 
firms which could furnish electrical ma- 
chines for unloading ships and especially 
for discharging coal and grain. Corre- 
spondence regarding this may be written 
in English. 


PROPOSALS 


be 


ELECTRIC ELEVATOR.—Bids will be 
received at the Office of the General Pur- 
chasing Officer, Panama Canal, Washing- 
ton, D. C., until April 11, for furnishing 
an electric elevator by steamer, free of 
all charges, on dock at either Colon (At- 
lantic port) or port of Ancon (Balboa, 
Canal Zone) (Pacific port) Isthmus of 
Franama. Circular No. 1208. 


MOTORS.—Bids will be received by the 
City of Chicago until April 8 for furnish- 
ing and delivering electric motors at the 
municipal reduction plant, according to 
plans and specifications on file at the of- 
fice of the Department of Public Works, 
Room 406 City Hall. Frank I. Bennett, 
Commissioner of Public Works. 


ELECTRIC EQUIPMENT FOR POW- 
ER PLANT.—Bids will be received April 
$ by the Power Plant Equipment Bureau 
of Yards and Docks, Navy Department, 
for electric equipment for power plant 
at Norfolk and Philadelphia, located at 
Norflk and Philadelphia. respectively. 


ELECTRIC SUPPLIES.—Bids will be 
received by the navy purchasing office 
in or near to each navy yard mentioned 
helow for the following electrical material: 
13 water-tight annunciators, a miscel- 
laneous number of vibrating water-tight 
bells and non-water tight buzzers, 160-12 
x12, 3% to 1% inches thick carbon plate, 
540 pounds pressed plate mica, 1Rx36 
inches. 100 pounds India select uncut 
mica, 700 pounds soldering electric non- 
acid paste, 2000 attachment plugs. 15 
rheostats for motor field, 80 pounds hard, 
rod sheet rubber, 30 portable ventilating 
sets, 600 keyless brass sockets, 1500 pull 
sockets, 356 knife switches, 900 snap, 
water-tight switches, a miscellaneous 
quantity of No. 10. %-inch wide insulat- 
ing tape, 490 crowfoot zines for delivery 
at the Mare Island (Cal.) navy yard. 
Schedule 1707; 250 condulets with wire 
porcelain covers, 3200 solid porcelain 
knobs, 2300 porcelain receptacles to be 
delivered on Schedule 1705 at Mare Island 
Cal.) navy vard: two 1000 cubic feet ven- 
tilating sets for hull ventilation on Sche- 
dule 1706 for delivery at the navy vard 
at Mare Island, Cal.: and 500 fire control 
telephones on Schedule 1717 to be deliv- 
ered at the Philadelphia navy yard. 


ELECTRICAL EQUIPMENT.—Blds will 
he received at the Bureau of Yards and 
Docks, Navy Department, Washington, 
P. C., until April 8 for furnishing and 
installing exciters, switchboards, cell 
structures, cell equipment, wiring, trans- 
formers and other miscellaneous electrical 
power-plant equipment in the power 
Plants at the navy yards, Norfolk, Va., 
and Philadelphia, Pa. Refer to Specifica- 
tions No. 2762. 


ELECTRICAL REVIEW 


INCORPORATIONS 


CHATTANOOGA, TENN. — Southern 
Cities Power Company was recently in- 
corporated with a capital of $50,000. The 
incorporators are George B. Adams, J. 
C. Stickney, G. W. Erwin and others, 


NEWCASTLE, IND.—Home Lighting 
& Storage Battery Company has been 
incorporated with capital of $25,000 by 
Samuel M. Denton, Luther O. Draper and 
Isaac E. Hays. The business of the com- 
pany will be to manufacture storage bat- 
teries for automobiles, 


OLCOTT, W. VA.—Kanawha_ Central 
Power Company. Capital, $100,000. To 
operate a local plant. Incorporators: S. 
B. Avis, I. C. Jordan, and N. F, Young. 


NASHVILLE, TENN. — Cumberland 
Power Company. Capital, $100,000. To 
operate a plant for the generation and 
distribution of electricity. Incorporators: 
K. E. Longfield, M. L. Horty, and F. D. 
Buck, Wilmington, Del. 


GETTYSBURG Pa. — Automatic 
Changeable Electric Sign Company. Nom- 
inal capital, $5000. To manufacture elec- 
tric signs. H. L. Snyder is treasurer. 


UNIONTOWN, PA.—Measured Service 

Meter Company. Capital, $50,000. To 
manufacture telephone meters. A. R. 
Neville is the principal incorporator, 


DOVER, DEL.—Commonwealth Public 
Service Company. Capital, $500,000. To 
operate a plant for the generation and 
distribution of electricity. EIncorporators: 
M. M. Clancy, C. L. Rimlinger, and F. A. 
Armstrong, Wilmington. 


SOUDERTON, PA.—Hilltown, Hatfield 
Township and the Franconia Electric 
Light & Power Company. Capital, $5000 
each. F. S. Muzzey, Mt. Airy, is the prin- 
cipal incorporator. 


BUFFALO, NXN. ¥.—Dynamo & Motor 
Exchange, Inc. Capital, $10,000. To deal 
in dynamos, electrical equipment, etc. 
Incorporators: Frank J. Martin, John H. 
Farrell, and Albert J. Bissonette, 314 
Wyoming avenue. 


UTICA, N. ¥.—Collite Company. Capi- 
tal, $100,000, has incorporated to manu- 
facture electrical and gas fixtures. In- 
corporators: W. I, Taber, W. L. Foley, 
and S., Garfunkel, Utica. 


NEW YORK, N. Y.—Liberty Lighting 
Company. Nominal capital, $5000. To 
engage in the manufacture of electrical 
fixtures, etc. Incorporators: <A, Weiss, 
M. P. Hartman, and Hoffman, 2270 
Seventh avenue. 


NEW YORK, N. Y.—James F. Lynch 
Company. Capital, $10,000. To engage as 
electrical contractors. Incorporators: C. 
P. and N. F. Lynch, and J. A. Kennedy, 
621 Faile street. 


NEW YORK. N. Y.—Hydro Peller Pow- 
er Company. Capital, $20,000. To manu- 
facture electrical specialties. Incorpora- 
tors: J. A. Turner, G. J. Koch, and H. S. 
Hecheimer, 220 West Forty-second street. 


TOLEDO, OHI10.—Toledo Bissell Man- 
ufacturing Company has incorporated to 
deal in vacuum cleaners, electric motors, 
ete. The incorporators are Frederick Bis- 
sell, W. S. Bissell, Ralph S. Halbrock, 
E. B. Terry, and S. E. Yates. The new 
concern is capitalized at $10,000. 


HAVRE DE GRACE, MD.—Havre de 
Grace-Taneytown Electric Railway Com- 
pany has incorporated. The proposed line 
will extend from Havre de Grace, via 
Towson, Finksburg and Westminster to 
Taneytown, a distance of about 65 miles. 
Address C. Stanley Stirling, Baltimore. 


SOUDERTON, FA.—Franconia Electric 
Light & Power Company was recently in- 
corporated with a capital of $5000 by F. 
S. Muzzey. 


GETTYSBURG, PA. — Automatic 
Changeable Electric Sign Company has 
incorporated for $5000. H. L. Snyder. 


NASHVILLE. TENN. — Cumberland 
Power Company was recently incorpo- 
rated with a capital of $100,000. F. D. 
Buck, M. L. Borty and K. E. Longfield 
are the ‘incorporators. 

CHICAGO, ILI.—Dayton Power Com- 
pany of IlHnois has incorporated with a 


capital stock of $50,000, by Charles P. 
Megan and others. 
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NEW PUBLICATIONS 


COMPARATIVE TESTS OF SIX SIZES 
OF ILLINOIS COAL ON A MIKADO 
LOCOMOTIVE.—Bulletin No. 101 by E. 
C. Schmidt, J. M. Snodgrass, and O. S. 
Beyer, Jr., Engineering Experiment Sta- 
‘fon, University of Illinois, tells of a 
series of tests conducted by the Engineer- 
ing Experiment Station of the University 
of Illinois under a co-operative agreement 
with the International Railway Fuel As- 
sociation and the Bureau of Mines, to 
determine the value of different sizes of 
coal burnt by a Mikado locomotive weigh- 
ing 140 tons and belonging to the B. & O. 


. R. 

Until recently nearly all coal used on 
locomotives was mine-run—the entire un- 
screened product of the mines. In the 
past few years, however, increasing 
quantities of screened lump coal have 
been used in locomotive service. This 
increase in the consumption of lump coal 
has been due partiy to the belief that 
lump coal, when burned on a locomotive, 
produces enough more steam than mine- 
run coal to compensate for its greater 
cost. Special considerations, such as the 
desire to lessen the amount of smoke 
formed, have also led in some instances 
to the use of lump coal, which is gener- 
ally believed to require less skill in firing 
than mine-run coal. The introduction of 
the mechanical stokers for locomotives 
has resulted in the use of increasing 
amounts of various sizes of screenings. 
Thus far there has been little use of such 
sizes as egg, egg-run, and nut coal on 
locomotives, although traffic and market 
conditions occasionally make it feasible 
and desirable to use them. 

The relative values of several sizes of 
coal for locomotive use have not been 
well understood since most laboratory and 
road tests have been made with mine- 
run or occasionally with lump coal, and 
the data are inadequate and conflicting. 
hence the data recorded in this bulletin 
should be of considerable value. Copies 
may be had without charge by addressing 
the Engineering Experiment Station, Ur- 
bana, Illinois. 


EMPIRICAL METHOD OF ANALY- 
SIS OF COAL.—The Pennsylvania State 
College recently issued a bulletin re- 
printed from its annual report for 
1914-15. This publication is divided 
into two distinct parts, the first of 
which deals with the Empirical Method 
for Determining the Ultimate From 
the Proximate Analysis of Coal, pre- 
pared by J. P. Calderwood, associate 
professor of mechanical engineering. 
The author tells of the need of such 
a method and gives a comparison of 
proximate and ultimate analysis. It 
takes up the derivation of empirical 
formulae, showing the relation be- 
tween oxygen of the ultimate and 
known terms of the proximate analy- 
sis, relation between nitrogen of the 
ultimate analysis to known terms, ad- 
justment of the calculated values of 
the ultimate analysis to satisfy the 
rigid condition and contains detailed 
information as the results derived 
from the use of the empirical equa- 
tions and methods. The second section 
deals with Tests Showing the Effect of 
Using Dry and Wet Coal As Fired in 
a Low-Pressure Steam-Heating Boiler 
by J. J. Light. and is a reprint of 
Bulletin 22 of the Engineering Experi- 
ment Station. The tests were run in 
a low pressure steam-heating furnace, 
manufactured by the American Radi- 
ator Company. 


COAL: THE RESOURCE AND ITS 
FULL UTILIZATION.—The Smithson- 
lan Institution of the United States 
Netional Museum has published Bulle- 
tin 102, Part 4, by Chester G. Gilbert 
and Joseph E. Pogue, of the Division 
of Mineral Technology, United States 
National Museum. This paper deals 
with the sources of energy which un- 
derlie the employment of coal and aims 
to present a constructive analysis of 
the fuel situation in the United States. 
The Bulletin contains much valuable 
information regarding the production 
of coal, its uses, how the wastes in 
mining and distribution may be re- 
aquced and the wastes in utilization 
done away with by the establishment 
of a method of separating the energy- 
producing constituents of coal from 
the commodity values and using the 
products to their common advantage. 
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San Joaquin Power Bonds. 


The Railroad Commission recently is- 
sued an order authorizing the San Joa- 
quin Light & Power Corporation to issue 
$767,000 6 per cent first and refunding 
bonds, payable in 1950. They are to be 
sold at not less than 90 per cent of their 
face value, the proceeds of which are 
to be deposited in a special fund to be 
expended at the discretion of the Com- 
mission. The money is needed, the com- 
pany states, to buy property, construct, 
expand and improve its facilities and 
service, and is to be spent from time to 
time as liabilities are incurred. The 
company has adopted the policy of pro- 
viding for only 75 per cent of these ex- 
penditures by bonds instead of issuing 
bonds to provide funds for paying 8b 
per cent of the cost of additions and bet- 
terments. In general, the 1918 construc- 
tion program of the company calls for 
the installation of a hydroelectric plant 
at its Crane Valley dam, also a plant at 
its No. 1] reservoir, and the erection of a 
building of a six-inch natural gas trans- 
mission line to connect its Bakersfield 
steam generating plant with the Midway 
Gas Company’s natural gas line from 
Midway oil fields to Los Angeles. Also, 
preliminary work on its new proposed 
hydroelectric plants on the San „Joaquin 
river and the North Fork of Kings river, 
the completion of the transmission lines, 
substations, and the construction of dis- 
tribution lines to take care of new busi- 
ness. 


New York Utility Notes Offered. 


Wiliam Salomon & Company is offering 
subject to prior sale, $1,300,000 two-year 
secured 6 per cent convertible gold notes 
of the Niagara, Lockport & Ontario Pow- 
er Company, authorized by the New York 
State Fublic Service Commission, Second 
District. These notes are selling at 97 
and will yield about 7.80 per cent, They 
are redeemable at par with interest pay- 
able on the first day of any month and 
convertible into new refunding mortgage 
§ per cent bonds at 90. As to security, 
the president of the company states that 
$2,195,000 mortgage bonds, including 
$155,000 Salmon River Power Company 
first 5s, $60,000 Niagara & Erie Power 
Company first 5s and $1,980,000 new re- 
funding mortgage s, have been secured 
by pledges. The cash investment in the 
properties, over and above the outstand- 
ing underlying bonds, exceeds $5,000,000 
or fully four times the note issue. The 
total income for 1917 after deducting 
taxes, rentals and interest on underlying 
bonds, leaves a balance of approximately 
352,000, or about four and one-half times 
the annual note interest. The company 
has witnessed a growth of 75 per cent in 
gross sales and over 100 per cent in net 
earnings since 1912. 


Indiana Power Eonds Authorized. 


Indiana Power & Water Company has 
been authorized by the Indiana Public 
Service Commission to issue $210,000 in 
capital stock at par and $725,000 in 6 
per cent bonds at 85, to be used for ex- 
tensions of the central electric power 
plant at Edwardsport. The company has 
contracts to supply power to a number 
of coal mines. For 1918 it is proposed 
to build distributing systems in seven 
towns. The company now has property 
interests in Daviess, Knox, Pike, Greene 
and Sullivan counties. In its petition for 
authority to issue stocks and bonds the 
company said it would be necessary to 
spend $884,924 soon, most of it for trans- 
mission lines and power plants. 


Colorado Power Sells Stock. 


Colorado Power Company has sold to 
Honbright & Company, $250,000 7 per cent 
cumulative preferred stock. The proceeds 
from the sale will be used to pay for ad- 
ditions and extensions already construct- 
ed and for the erection of a modern steam 
station on the company’s Sterling prop- 


erty. Installation of electric furnaces for 
smelting tungsten, manganese and 
chrome ores in its territory, and new 


developments in the mining and reduc- 
tion of ores containing molybdenum in 
which electric power is extensively used 
has made increasing demands for current. 


Tennessee Copper Votes First Divi- 
dend. 


Directors of the Tennessee Copper & 
Chemical Corporation has declared a divi- 
dend of $1 a share on the 259,215 shares 
(no par value) of stock outstanding, pay- 
able May 15 to stockholders of record 
April 30. This is the first dividend an- 
nounced by the company since the finan- 
cial readjustment of the old Tennessee 
Copper company. 


Commonwealth Power Earnings 


Show Decrease. 


Earnings of the Commonwealth Fower, 
Railway and Light Company in February 
continued to suffer from war and weather 
conditions. Gross revenue increased 5.78 
per cent, compared with the same month 
of 1917, but net earnings decreased 17.59 
per cent. The latter amounted to $570,060 
and came $14,144 short of meeting fixed 
charges. After the month’s proportionate 
allowance for preferred dividends the def- 
icit was $103,909. The deficit for the first 
two months of 1917 after preferred divi- 
dends amounted to $279,986. For the year 
ended February 28, 1918, however, the 
company reports a surplus of $1,618,454 
over fixed charges, and of $541,254 over 
preferred dividends. 


Northern States Dividends. 


The regular quarterly dividend of 1% 
per cent on the preferred stock of North- 
ern States Power Company, payable April 
20, was declared by the board of direc- 
tors at a meeting March 27. Dividends 
on this preferred stock have been paid 
continuously since organization in 1910. 
Net earnings, after payment of fixed 
charges, for the year 1917, were 1.83 times 
preferred stock dividend requirements. In 
view of the increased operating costs of 
the past winter, caused by the extraor- 
dinarily increased cost of coal, and also 
towards conserving cash resources in the 
interests of essential construction, the 
board of directors decided not to declare 
a dividend on the common stock at this 
time. Dividends have been paid on the 
common stock since July, 1916. 

The company has rapidly increased its 
business, and is taking on a large amount 
of additional power load. While operat- 
ing cost conditions are improving, the 
service rates have been advanced, the 
directors are committed to a conservative 
dividend policy. Financing for the com- 
pany’s 1918 construction program is being 
satisfactorily arranged. Additions and 
extensions have been reduced to those ab- 
solutely necessary, including the installa- 
tion of a 32,000-horsepower steam turbine 
generating unit at the Riverside Station, 
Minneapolis. 


Westinghouse Air Brake Promised 
Big Year. 


Despite the unsettled conditions now 
prevailing, indications are that the West- 
inghouse Air Brake Company, Pitts- 
burgh, Pa., will receive large returns on 
its operations for the year ending July 
81, and prospects are strong that the 
company will have the second biggest 
vear in its history. It has been stated 
that in all probability the net profits of 
the company will not fall below $7,000,000 
on the present $28,868,000 capital stock. 
Some estimates have run higher than 
this, but if a balance of $7,000,000 after 
local and federal taxes is attained, it 
would mean profits of 25 per cent against 
28.6 per cent on an average of about 
$20,000,000 capital during the year 1917 
and 47.85 per cent in the record vear 1916 
when $19,638,000 stock was outstanding. 
The Westinghouse company has been 
through a considerable strain in absorb- 
ing the Union Switch & Signal Company 
and then had the main producing plant 
of that company destroyed before the 
merger was fully completed. In addition 
to a record volume of signal orders on 
hand this portion of the company has a 
$25,000,000 government munition contract 
which will be finished this year. The 
Westinghouse Air Brake Company has 
no bonded or floating debt and has a 
working capital equal to over 50 per cent 
on its stock. 


Union Gas & Electric Bonds. 


The Union Gas & Electric Company, of 
Cincinnati, has been granted permission 
by Ohio Public Utilities Commission to 
issue $2,050,000 bonds in order to finance 
certain improvements. The company is 
a subsidiary of the Columbia Gas & Elec- 


~- trie Company. 


Copper Worth Half a Billion. 


Copper valued at more than half a bil- 
lion dollars was produced in the United 
States in 1917. Production was slightly 
less than in 1916, the Geological Survey 
states. Stocks of refined copper at the 
beginning of 1917 were about 128,000,000 
pounds, making the year’s available sup- 
ply, exclusive of secondary copper, about 
2,490,000,000 pounds. 


Dividends. 


Manufacturers’ Light & Heat Company 
has declared the regular quarterly divi- 
dend ot 2 per cent, payable April 15 to 
stock of record April 1. 


The board of directors of the Western 
Power Corporation has declared a quar- 
terly dividend of 1 per cent on preferred 
stock, payable April 15 to stock of 
record March 30. 


Inspiration Copper Company has de- 
clared a quarterly dividend of $2.00 per 
share, payable April 29 to stock of record 
April 12. 


Northern States Power Company has 
declared a quarterly dividend of 1% per 
cent on preterred stock, payable April 
20 to stock of record March 27. 


Western Power Company has declared 
a quarterly dividend of 1 per cent on 
preferred stock, payable April 15 to stock 
of record March 30. s 

Western States Gas & Electric Com- 
pany has declared a quarterly dividend of 
1% per cent on preferred stock, payable 
April 15 to stock of record March 30. 


Ottumwa Railway & Light Company 
has declared a quarterly dividend of 1% 
per cent on preferred stock, payable April 
15 to stock of record March 30. 


Westinghouse Air Brake Company has 
declared a quarterly dividend of $1.75, 
payable April 22 to stock of record 
April 8. 


United Railways & Electric Company 
of Baltimore has declared the regular 
quarterly dividend of 50 cents on common 
stock, payable April 15 to stock of record 
March 27. 

American Telephone & Telegraph Com- 
pany has declared a quarterly dividend of 
2 per cent, pavable April 15 to stock of 
record March 15. 


Colorado Power Company has declared 
the regular quarterly dividend of 1%4 of 1 
per cent on common stock, payable April 
15 to stock of record March 30. 


Monongahela Valley Traction Company 
has declared a dividend of 3712 cents on 
preferred stock, payable April 6 to stock 
of record March 30, also a dividend of 
31% cents on common stock, payable 
April 15 to stock of record March 30. 


Public Service Corporation of Northern 
Illinois has declared the regular quarterly 
dividends of 1% per cent on preferred 
stock and 134 per cent on common stock, 
both payable May 1 to stock of record 
April 15. 


Southern California Edison Companv 
has declared the regular dividend of $1.75 
on the first preferred stock. payable April 
15 to stock of record March 31. 


Central Illinois Public Service Com- 
pany has declared a quarterly dividend 
of 11% per cent on preferred stock, pav- 
able April 15 to stock of record March 30. 


or 
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Earnings. 


COMMONWEALTH POWER, RAILWAY 
& LIGHT COMPANY. 


Commonwealth Power, Railway & Light 
Company for the month of February re- 
ports gross earnings of $1,619,201; net of 
$570,060, and a deficit after charges of 
$14,144. For the two months ended Feb- 
ruary 28, gross earnings totaled $3,319,- 
671, net $1,077,882, and a deficit after 
charges of $100,530. For the twelve 
months ended February 28, gross earn- 
ings were $19,894,954; net $8, 252,013, and 
surplus after charges $1,618,454. 


SOUTHWESTERN POWER & LIGHT 
COMPANY. 


The gross properties now controlled by 
the Southwestern Power & Light Com- 
pany, inter-company charges eliminated, 
report for January, 1918: 


Gross earnings .........ce cee eee $ 484,887 
Net earnings .........cccceveves 194,754 
Twelve months: 
Gross earnings ..... EE 4,736,640 
Net earnings ..........cc cece wee 2,056,250 
COLUMBUS GAS & ELECTRIC COM- 
PANY. 
1918. 1917. 
February gross ...... $1,178,083 $1.051,698 
Net after taxes ..... 612,949 577,308 


Surplus after charges 425,765 376,503 
12 months’ gross ....11,123.332 9,452,971 
Net after taxes ..... 5,338,788 4,685,398 
Surplus after charges 2,977,146 1,608,179 


LAKE SORE ETE TRIC RAILWAY 


“u 


1917. 1916. 
December gross ..... $ 167,571 $ 149.815 
Net after taxes ..... 60,221 51,899 
Surplus after charges 20,885 15.341 
12 months’ gross..... 1,786,011 1,618,551 
Net after taxes ..... 675,321 595,839 


Surplus after charges 153,988 159,192 


UTAH SECURITIES CORPORATION. 


(Earnings of ai 
1918. 1917. 


February gross ...... $ 580,559 $ 502,123 
Net after taxes ..... 323.869 281,482 
12 months’ gross .... 6,752,222 5,744,848 
Net after taxes ..... 3,597,945 3,176,694 


CANADIAN WESTINGHOUSE COM- 
PANY. 


For the yeat ended December 31— 


1917. 1916. 
Gross opcrating earn- 

INgS os ote Kish are oe ce $1,567,199 $1,154,534 
Net earnings ........ 846,276 979,634 
Less dividends ...... 498,352 499,627 
Balance ...a..sonnena 347,924 479,917 
Previous surplus .... 1,053,692 1,303,692 
Final surplus ........ 1,401,616 2,303,492 

INTERBOROUGH RAPID TRANSIT 

COMPANY. 
For February— 
Gross operating revenue ...... $ 3,256,310 
Net operating income ......... 1,443,776 
Gross income ...........cec ce eee 1,495,300 
Net income ..........-.ccceeeee 627,676 

For the eight months ended Feb- 

ruary 28— 
Gross operating revenue ...... $26,494,347 
Net operating income ......... 11,622,781 
Gross income ...........eceeees 11,977.131 
Net income .............cceeees 4,888,255 

CANADIAN GENERAL ELECTRIC 

COMPANY. 


Canadian General Electric Company 
has issued its statement for year ended 
December 31, 1917, showing net profits of 
$1,133,596, as compared with $1,185,420 
for 1916. Income account for the year 
compares as follows: 


1917. 1916. 
PrONts.civesceessee eds $2.051,609 $2,225,912 
Depreciation ........ 524,317 408,887 
Amortization reserve. 393,694 631,603 
Net profit ........ $1,133,596 $1,185,420 
Common dividends .. 640,000 639,843 
Preferred dividends . 140,060 110,000 
Surplus .......6... $ 353.596 $ 405,577 
Previous surplus .... 612.696 707,119 
Total surplus ..... $ 966,293 $1,112,696 
Reserve ....seeesoess 500.000 500,000 
Profit and loss sur- 
DIS. acs teu sexe ows $ 466,293 $ 612,696 
ALABAMA POWER COMPANY. 
1918. 1917. 
February gross ..... $ aoe TRO $ 147,797 
Net earnings ........ 7,420 191,329 


12 months’ gross .... 2,207 a34 1.603420 
Net earnings ........ 1,345,887 1,018,724 
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AMERICAN POWER & LIGHT COM- WISCONSIN - MINNESOTA LIGHT & 
PANY POWER COMPANY. 


"1918. 1917. 1918. 1917. 
January gross ....... $1,163,848 $1,030,875 Gross for 12 months 
Net earnings ........ 481,694 443,321 ending January 31.$1,725,001 $1,328,258 
12 months’ gross ... 11,522,632 10,423,677 Net after taxes ..... 887,724 707,343 
- Net earnings ........ 4,800,787 4,690,948 Surplus after charges 684,108 re re 


DAYTON POWER & LIGHT COMPANY. 
2 months ended 12 months ended 


r——F ebruary——, February 28, February 28, 

1918. 1917. 1918. 1917. 1918. 1917. 
Gross earnings ........ceeeeees $193,187 $167,246 $388,664 $344,816 $1,924,466 $1,687,525 

Operating expenses (inciuding 

depreciation and taxes) ..... 143,698 113,378 287,688 227,970 1,326,263 1,091,559 
Net earnings ..........ee00- $ 49.489 $ 53,868 $100,976 $116,846 $ 598,203 $ 595,966 
Non-operating revenue ........ 1,105 687 3,737 1,054 13,016 7,253 
Total income ...... tava $ 50,594 $ 54,555 $104,713 $117,900 $ 611,219 $ 603,219 
Interest on bonds ........eeceee $ 21,258 $ 15.204 $ 41,587 $ 30,408 $ 192, "799 $ 182,459 


Other deductions (includes other 
interest and sinking fund) .. 12,165 10,203 24,272 21,264 127,365 70,483 


Total deductions ........... $ 33,423 $ 25,407 $ 65,859 $ 51,672 $3 320,164 $ 252,912 
Net income ...........ceceeeves $ 17,171 $ 29,148 $ 38,854 $ 66,228 $ 291,055 $ 350,307 
Dividends on preferred stock .. 14,818 14,813 29,625 9,625 177,750 177,750 

Surplus ....e.sesesssss. ..... $ 2.358 $ 14,335 $ 9,229 $ 36,603 $ 113,305 $ 172,557 
Operating ratio ........... aoisi 74.38% 67.79% 74. 02% 66. 11% 68. 92% 64.68% 

ca February———_—_~ 

Assets 918. 17. 

Property investment ...... ccc ccc eter een coca e ce erccees $13,008,351.59 $11,003,931.63 
Secvrity investment .....ssssssssssesssssoe sessossossooso 2'500 00 10,500.00 
Construction and improvement fundS ........sssesososesos ssssseooeo 1,154,533, 42 
Current assets eck its undra wd RE oe OR aw eels Bese 426,427.14 365,198.91 
Nominal assets 5.56 hee gossiecare Geena RE 86 waa wl aa a aoe eRe SR 71,652.00 72,546.00 
Supply accounts oes. ook Ue aw ers neesu Ge OOS a a EOS 194,073.29 135,896.46 
Unamortized discount and expense ........sssesssosses : 178,098.95 103,789.23 
Prepaid accounts .......... ride eee A is GR aera a Gee WED BLM te 12,319.39 12,808.37 
Suspense accounts .......ssssssosseesessoce oeesasoeeneeoo 8,941.26 1,313.15 

$13,902,363.62 $12,860,517.17 

Liabilities. 

Funded debt 244.0244. wer ewied coco ak akt wk wn ewe $ 5,297,000.00 $ 4,899,000.00 
Current. liabilities gsc ou ch he RS Oe 4 Oe ROR CAS 1,055,899.92 645,370.89 
Accrued liabilities sci. 's oceans detec ee oases Ba ee awe ees 198,687.77 172,307.37 
Coupons and dividends matured ee PU Eda ih We Oo teens 71,652.00 72,546.00 
Reserves ....... ccc ccc we cece ees Paaa TEN auie Sarees 745,821.96 411,600.22 
Capital stock—preferred 2... ccc ccc cc cee wee e cere esenee 2,962,500.00 2.962,500.00 
Capital stock—common .......... i anne Mae aria NEE ea ew 3,053,000.00 3,053,000.00 
SüurplüS 2sw2e dated retcew eed T sae ast alot aeaa a 517,801.97 644,192.69 


$13,902,363.62 $12,860,517.17 


WEEKLY COMPARISONS OF CLOSING- BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 
Div. rate. Bid Bid 


Public Utilities— i Per cent. Mar.26. Apr. 2. 
Adirondack Electric Power of Glens Falls, common............ í 6 16 15 
Adirondack Electric Power of Glens Falls, preferred........... 6 72 6914 
American Gas & Electric of New York, common.......... 10 +extra 89 88 
American Gas & Electric of New York, preferred........csees ove 6 40 40 
American Light & Traction of New York, common.......... sas 207 202 
American Light & Traction of New York, preferred........... 6 96 95% 
American Power & Light of New York, common............... 4 45 45 
American Power & Light of New York, preferred........00 oe 6 75 73 
American Public Utilities of Grand Rapids, common............ 20 20 
American Public Utilities of Grand Tapion preferred...... re nes 6 54 53 
American Telephone & Telegraph of New York.............. A a 100% 100% 
American Water Works & Elec. of New York, common...... hae ze 4% 
American Water Works & Elec. of New York, particip........ P 7 12 12% 
American Water Works & Elec. of New York, first preferred... Ke 69 5814 
Appalachian Power of Bluefield, COMMON. ........c.cececesee wee ne 214 214 
Appalachian Power of Bluefield, preferred............ bb aris ete andne 7 20 20 
Cities Service of New York, COMmmMoOn........sesssessoeesesseo +extra 203 201 
Cities Service of New York, preferred.......cccccccccscsccces sso 6 744 74% 
Commonwealth Edison of Chicago ......ccccccc cece ccssesse ace 8 108 105 
Comm. Power, Railway & Light of Jackson, common........ ee zx 24 23 
Comm. Power, Railway & Light of Jackson, preferred........ : 6 4814 47 
Federal Lieht & Traction of New York, common............ els Pas 6 6 
Federal Light & Traction of New York, preferred.............. “a 28 28 
Ilinois Northern Utilities of Dixon... .... cc cc cece cee cere cae 6 a 70 
Middle West Utilities of Chicago, common............eeee0. 2+extra 25 24 
Middle West Utilities of Chicago, preferred................... 6 56 56 
Northern States Power of Chicago, common..........-eeee. ex.div.7 60 50 
Northern States Power of Chicago, preferred...........0..2.. ex.div.7 87 R0 
Pacific Gas & Electric of San Francisco, common...........+.... zs 35% 35 
Pacific Gas & Flectric of San Francisco, preferred............. 6 81% 798, 
Public Service of Northern Illinois, Chicago, common.......... 7 74 75 
Public Service of Northern Illinois, Chicago, preferred......... 6 85 85 
Republic Railway & Light of Youngstown, common............. 4 22% 2414 
Republic Railway & Light of Youngstown, preferred........ oe 6 59 59 
Standard Gas & Electric of Chicago, common........csseeees Dea ns 6 4 
Standard Gas & Flectric of Chicago, preferred............... 6 24 23 
Tennessee Railway, Light & Power of Chattanooga, common. 2% 214 
Tennessee Railway. Light & Power of Chattanooga, preferred . 6 8&8 8 
United Light & Railways of Grand Rapids, common......... beds 4 29 29 
United Light & Railways of Grand Ranids. preferred........ aren 6 60% 601% 
Western Power of San Francisco, common...........cceeee. E 12 12% 
Western Power of San Francisco, preferred.........cccccccee cee 6 48 4R 
Western Union Telegraph of New York............cccc cer eee ses extra 91% 92 

Industrials— 

Electric Storare of Philadelphia, cOMMON..........ccceeeeeee ahs 4 48 t 
General Electric of Schenectady... ...... cc cccc cee c cece eceees eso 8 186% 138 
National Carbon of Cleveland, preferred... ........cccccesee cee 8 R6 SR 
National Carbon of Cleveland, common.............ceceeceee eee ua 1303 130% 
Westinghouse Flectric & Mfg. of Pittsburgh, common....... +extra 40% 40 
we ene Electric & Mfg. of Pittsburgh, preferred......... 7 59 59 

st sale. 
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Fig. 1.—35,000-Kilowatt Westinghouse Tandem-Compound Turbo generator at Northwest Station of Commonwealth Edison Co. 


New Generating Equipment at Chicago 


Commonwealth Edison Company Installing Two New 35,000-Kilowatt 
Turbogenerators—Other Additions. Necessary Because of War Demands 


less activity in many a central station in the 

endeavor to keep pace with the demands for 
more and more energy. It is almost invariably the 
case that a unit is ordered, far in advance of the need, 
but invariably before the unit is installed it is necessary 
to start preparing for still more units. This is the 
story of many of the large central stations, and always 
has been, even in ante-bellum days. 

The Commonwealth Edison Company is no excep- 
tion, and both the Northwest and Fisk Street stations 
are scenes of activity. At Northwest one 35,000-kilo- 
watt turbogenerator has recently been placed in service 
and another goes into service shortly. At the Fisk 
Street station preparation is shortly to be made for the 
reception of two additional units, known respectively 
as Units 12 and 13, which when installed will complete 
the fifteenth turbogenerator in this station. Meanwhile 
plans are under way to rewind the generator of Unit 11 
during the summer months. 

For service in its Northwest Station, the Common- 
wealth Edison Company of Chicago ordered two 


Ti insatiate demands of war have caused tire- 


35,000-kilowatt tandem-compound, turbogenerators 
from the Westinghouse Electric & Manufacturing 
Company of East Pittsburgh, Pa. One of these ma- 
chines has been in regular operation since early in 
October of last year, while the second one is now being 
erected. In addition a third unit of the same capacity 
is under construction in the East Pittsburgh works for 
installation in the Fisk Street Station, Chicago. 

The two units for the Northwest Station, fo be 
known as units Nos. 5 and 6, respectively, are identical. 
Each comprises a high-pressure turbine element, a 
low-pressure turbine element, and a 35,000-kilovolt- 
ampere alternating current generator. The two tur- 
bine elements are connected by a solid flange coupling 
and the generator in turn is connected through a flex- 
ible coupling so that all three rotors turn as one unit. 
There are five main bearings, three on the turbine and 
two on the generator. A small additional bearing is 
mounted on the outboard end of the direct-connected 
exciter to support the exciter armature, as shown in 
ET a 
The unit is designed for 200 pounds steam pres- 
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sure, superheat of 200 degrees Fahrenheit, and 29 
inches vacuum. At an output of 25,000 kilowatts the 
efficiency ratio is understood to be 75.4 and the steam 
consumption 10.65 pounds per kilowatt-hour. 

The turbine of Unit 6 is of the well-known West- 
inghouse reaction type throughout. Its design is, how- 
ever, entirely new. The prime considerations were 
reliability, high efficiency and the convenience of the 
operating force in handling and maintaining the ap- 
paratus. A number of refinements were incorporated 
in the design, which, while not strictly essential to the 
operation of the machine, yet contribute to the user’s 
satisfaction in operating the machine. Low blade 
speeds and safe stresses are employed, the maximum 
mean blade speed being 510 feet per second. The nor- 
mal speed of the unit is 1200 r. p. m. for 60 cycle 
energy at the generator. The bearing speeds and pres- 
sures are quite low and all bearings are served by the 
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which contains 90 rows of stationary and rotating 
blading, the steam expands from the throttle pressure 
of 230 pounds down to a pressure which varies with 
the load, being approximately 40 pounds absolute at 
rated full load and 34 pounds absolute at most economi- 
cal load. It then passes through an exhaust at the 
top of the cylinder into an overhead passage, illustrated 
in Fig. 2, which leads to the low-pressure element. 
The high-pressure rotor has only one bearing, the end 
of the spindle next to the low-pressure element being 
carried on the low-pressure bearing. The high-pres- 
sure and low-pressure shafts are rigidly connected by 
means of a solid flange coupling. This end of the 
high-pressure cylinder is carried as a support on the 
low-pressure cylinder close to the bearing. A small 
dummy bearing is provided for carrying the free end 
of the spindle while dismantling or making adjust- 
ments, and means are provided for adjusting the posi- 


Fig. 2.—35,000 Kilowatt Westinghouse Tandem-Compound Turbo generator From the Steam End. 


usual Westinghouse system of oil circulation and cool- 
ing. Steam passages throughout the turbines are lib- 
eral, having been designed for a steam velocity not to 
exceed 100 feet per second at any point, and the pas- 
sages through the low-pressure blades and exhausts to 
the eondensers are ample to permit full expansion of 
the steam to 29 inches of vacuum. The shaft packing 
consists of the well-known water gland with a steam 
labyrinth added, by means of which it is feasible to 
established full vacuum before placing the turbine in 
operation. After sufficient speed is attained, the water 
gland is put in operation and the steam labyrinth shut 
off. The water for these glands is preferably obtained 
from the condensate, as scale-forming water is most 
objectionable on account of the evaporation that takes 
place due to heat transfer along the cylinder walls and 
to fluid friction. 

The high-pressure element, which contains the gov- 
ernor and valve mechanism, is of the standard single- 
flow, pure-reaction construction. In this cylinder, 


tion of the high-pressure cylinder to secure perfect 
alinement with the low-pressure cylinder. 

The high-pressure spindle consists of a hollow 
steel drum carrying the necessary blading and two 
small dummies for balancing the end thrust. The two 
separate shaft ends are rigidly attached to it by means 
of long press fits and held in place by means of bolts 
or shrink links. At the governor end there is a Kings- 
bury thrust bearing just outside of the main bearing 
for carrying a small portion of the thrust and main- 
taining proper longitudinal zlinement of the rotor and 
stator. The cylinder, or stator, is made of cast steel 
to best withstand the high temperature and pressure 
of the entering steam. Most of the blading is carried 
on blade rings rigidly attached to the main cylinder, 
this construction enabling the use of plain sound cast- 
ings free from distortional stresses. 

The low-pressure element, shown in course of erec- 
tion in Fig. 3, is a combination of a single and double- 
flow construction, also employing all-reaction blading. 


April 13, 1918. 


Fig. 3.—View of Low-pressure Spindie in Course of Assembly. 


The steam from the high-pressure element enters at 
the top near the center through the overhead passage 
referred to above and shown in Fig. 2, and passes 
through a single-flow stage of 20 stationary and ro- 
tating rows of blades, the steam expanding from be- 
tween 40 and 34 pounds absolute to about 8.5 pounds 
absolute in doing so. The steam then divides, one 
half continuing through an adjacent low-pressure stage 
while the other half passes back around the single 
flow stage through passages between the inner and 
outer cylinders to the double low-pressure stage on the 
opposite end of the spindle. Each low-pressure stage 
has its separate exhaust passage to the condenser. Be- 
tween the intermediate stage and the second low- 
pressure stage there is a labyrinth packing to prevent 
the flow of steam from the inlet direct to the low- 
pressure stage. 

The low-pressure spindle is built up of a central 
hollow drum carrying the intermediate stage blading 
and labyrinth packing and is rigidly attached to the 
two shaft ends. Upon each of these shaft ends are 
mounted two discs carrying the low-pressure blading. 
The low-pressure cylinder, or stator, is entirely of cast 
iron and made up of a center section and two end sev- 
tions, keyed and bolted together. Each of these sec- 
tions is split horizontally, the top half of all three being 
normally handled as one piece. The intermediate 
stage blading is carried on an inner cylinder separated 
from the outer cylinder sufficiently to provide space 
for the passage of steam to one of the low-pressure 


Fig. 4.—Turbine Control Mechanism. 
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stages. The shortest blade in the low-pressure ele- 
ment is 6 inches long, while the longest is 18 inches. 

Steam admission is controlled by means of stand- 
ard Westinghouse control mechanism, consisting of a 
powerful but sensitive governor controlling the main 
or primary steam admission valve and two overload 
valves through an oil relay. The designed capacity on 
the primary valve is 25,000 kilowatts, this being the 
point of maximum efficiency. Designed capacity of 
the secondary is 30,000 kilowatts, and of the tertiary 
35,000 kilowatts. The actual capacities of the unit 
now in operation are between 5 and 10 per cent greater. 
The governor mechanism is illustrated in Fig. 4. 

The condensing outfit comprises two shells of 
28,000 square feet, each shell serving one low-pressure 
element, making a total of 56,000 square feet. Alto- 
gether there are 12,972 tubes, 1 inch in diameter and 
16% feet in length. In the upper portion of each con- 
denser, 1200 square feet of tubing is used for heating 
condensate, that is, as a primary heater, the conden- 
sate from the bottom of the condenser is pumped 
through this portion of the tubes so that the condensate 
is heated to substantially the temperature of the ex- 
haust steam. 

Each of the shells is equipped with a hotwell and 
air pump of the Leblanc type. These two pumps, illus- 
trated in Fig. 5, are driven on the same shaft by a 
139-horsepower Westinghouse turbine. The capacity 
of the condensate pumps are 1200 gallons per minute 
each. Each auxiliary pumping unit is capable of sup- 
plying the condenser alone at full load, thus permit- 
ting one of either units being taken out of service for 
repairs or emergency. 

A single bi-rotor circulating pump, having a capac- 
ity of 60,000 gallons per minute against a head of 18 
feet, furnishes the circulating water for both con- 
densers. This pump, which is shown in Fig. 6, is 
driven by a 600-horsepower 440-valt Westinghouse 
induction motor running at 350 r. p. m. 


GENERATOR. 


The generator for this 35,000 kilovolt-ampere unit 
is rated at 30,000 kilowatts at 80 per cent power-factor, 
or 35,300 kilovolt-amperes. It is a 60-cycle, 12,000- 
volt star-connected machine, operating at 1200 revolu- 
tions per minute. The Westinghouse Company’s form 
of mica insulation is used throughout the generator 
stator. Scattered throughout the stator are six thermo- 
couples and six exploring coils, the purpose of which 


Cendensate Pumps In Basement. 


Fig. 5.—Turbine-driven 
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is to indicate the temperature of the windings, indi- 
cating safe maximum loads, need for cleaning, and so 
forth. Forced cooling of the generator is employed, a 
motor-driven blower capable of delivering 120,000 


Fig. 6.—Motor-driven Circulating Pump With Two Condenser 
Shells In Background. 


cubic feet of air per minute being used for the purpose. 
Air washers and hu:nidifyers condition the air. 

The exciter is a shunt-wound 250-volt machine of 
110 kilowatts, 


PLANT AT PERU, ILL., TO BE ENLARGED. 


The municipal electric plant at Peru, Ill., is being 
enlarged by the installation of a new unit of 500 kilo- 
watts capacity. The new equipment consists of an 
Ames-Stump uniflow valve, 200-horsepower engine, to 
be coupled direct to a Ft. Wayne General Electric 
alternating current generator, and a belt-connected ex- 
citer set. The three original units consist of a Bates 
engine, direct-connected to a General Electric, 200- 
kilowatt direct-current generator; a Westinghouse- 
Parsons 250-kilowatt-ampere turbogenerator, 2500 
volts, 60 cycle, 3 phase; a Westinghouse synchronous 
motor-generator set of 100-kilowatts, direct-current. 
The plan is gradually to change to alternating current. 
All units will be run in parallel. The energy pro- 
duced is almost entirely for lighting purposes. there 
being about 1200 meters on the system. 


ENGLISH CONVENTION TO DISCUSS FU- 
TURE OF ELECTRIC POWER SUPPLY. 


It has been decided to again defer the meetings of 
the British Association for the Advancement of Sci- 
ence which were to have taken place in August or 
September of this year. The Incorporated Municipal 
Electrical Convention, however, will be held as usual, 
though the meetings will be modified. The presiden- 
tial address will be delivered on June 20 at Manchester 
by S. J. Watson, borough electrical engineer of Bury, 
Lancashire. There will be no papers read, but a dis- 
cussion on the future of electric power supply will 
extend over two days. The Westinghouse electric 
works at Trafford Park will be visited; also the Man- 
chester Corporation Electricity Works at Stuart Street. 

A. H. BRIDGE. 
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NEW METHODS OF ELECTRIC WELDING. 


Innovations in electric welding processes are shown 
in a group of six United States patents recently issued 
as numbers 1,259,270 to 1,259,275, inclusive, of which 
the first four were granted to Thomas E. Murray, Jr., 
of Brooklyn, N. Y., while the last two were granted 
to Thomas E. Murray, of New York City. Instead 
of following the older plan of simultaneously heating 
both of the metal tips or other parts which are to be 
adjoined, these patents call for heating one or both 
parts separately to a plastic state and then pressing 
the parts together. | 

For making a flat ring, the metal is formed into a 
truly circular form with the ends overlapped ; these 
ends are then heated electrically to render them viscous 
and are compressed together to a sectional area uni- 
form with the rest of the ring, and finally the excess 
of metal extended at the joint is removed. 

In welding a thin plate flatwise to another metal 
plate, either one or both of the plates may be heated to 
a plastic state, after which the plates are pressed to- 
gether. The same is done for butt welds, where the 
tips of the metal pieces are heated separately and inde- 
pendently of each other until they become plastic, after 
which the pieces are moved into contact and pressed 
together. 

The patents also include one on an electric welding 
machine in which rotating electrodes progressively 
draw the joint between them, and on a process of elec- 
trical molding. For the latter purpose, a body of metal 
is inserted through openings in the walls of a mold, 
after which the body is heated electrically to a plastic 
state and is then compressed endwise to fill the mold. 
Finally, the heating current is interrupted and the sec- 
tions of the mold are separated to remove the molded 
metal body. 


WATER POWER DEVELOPMENT IN 
DENMARK. 


Difficulties of importing coal have developed many 
heretofore unprofitable sources of power, heat, and 
light. The most important of these is the peat bogs 
in the western part of Denmark. In Norway and 
Sweden water power is developed to a great extent for 
the production of electricity, but in Denmark there are 
no waterfalls of consequence. It is reported that Gu- 
denaa, a small river in the vicinity of Aarhus, is about 
to be developed by the municipality of Aarhus at a 
cost of $1,000,000. It is expected that about 1000 
horsepower will be utilized. It will take about one 
year to put it into operation, provided the necessary 
equipment can be obtained. 


Public Utility Problems Given Publicity.—The 
Illinois Electric Association, the Illinois Electric Rail- 
way Association and the Illinois Gas Association have 
been running in a number of prominent Illinois daily 
papers some very interesting and timely appeals ac- 
quainting the public with problems which confront the 
public utility companies. In a recent appeal, the three 
associations quote at full length the letter which Secre- 
tary McAdoo wrote to President Wilson, regarding the 
stability of public utilities and the imperative need of 
maintaining them at a high state of efficiency during 
the period of the war. The answer which President 
Wilson sent to Secretary McAdoo is also quoted at 
full length and some interesting comment follows re- 
garding the present financial dilemma in which many 
utilities find themselves at the present time. 
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Studies in Wood, Steel and Concrete 
Pole-Line Costs 


Continuation of Comparative Cost Studies of Cedar, Chestnut, 
Steel and Concrete Poles—Advantages of Preservative Treatment 
for Wood Poles—Detailed Factors Entering Into Pole-Line Costs 


By F. L. HAUSHALTER 


[The first part of this article was published in the 
EvectricaL Review of April 6, 1918, page S87. In it were 
discussed the fundamental considerations on which the cal- 
.culation of the comparative annual charges of wood poles 
are based. In the second part below is discussed the com- 
partson of charges for treated and untreated poles. In the 
third part of the article, to appear next week, will be dis- 
cussed costs of steel and concrete poles.] 


The manner of comparing the charges for treated 
and untreated poles is now simple. The preservative 
treatment is supposed to prolong the life of the pole 
12 years. The preservative acts as an antiseptic that 
long, but when decay once starts in the pole is eaten 
away about as rapidly as though it were untreated. 
The total cost now includes the cost of treatment, this 
added cost appearing in the item of initial cost for the 
treated pole. Depreciation and interest charges are 
arrived at in the same way as before. The tables will 
show the differences both in annual charges per pole 
and annual charges per mile between the treated and 
untreated poles at spacings of 100 and 150 feet, respec- 
tively. 

Chestnut poles have also been figured. These poles 
have been considered similar to the northern cedar in 
stress and taper. The prices obtained for chestnut 
poles are from the Paducah Pole & Timber Company, 
of Paducah, Ky., and include freight charges to Co- 
Iumbus, Ohio. It will be noted that the chestnut poles 
as quoted for the heights of 35 to 55 feet cost less 
than the cedar poles and hence this causes a sag in 
the cost curves. 
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Fig. 1.—Curves Reproduced From Rhodes-Hosford Report. 


Labor costs for 20 and 25-foot poles would not be 
much different but the extra height and weight of 
poles above 25 feet call for more help in pole setting. 
On observing the labor costs for the different poles, it 
may be thought that they are too low. E. B. Hook, 
superintendent of construction for the Georgia Rail- 
way & Power Company, says that he set a number of 
poles in Georgia by the block-and-tackle method and 
that the actual labor cost for setting 50-foot creosoted 
poles was 60 to 75 cents per pole, including the actual 
setting and tamping in. With a 1.5-ton truck substi- 
tuted for mules and six or seven men dispensed with 
he set 50 and 60-foot creosoted poles weighing ap- 
proximately two tons at an average cost of 33 cents 
per pole. If these figures mean anything, the labor 
cost allowed for pole setting in arriving at annual 
charges will not appear too low. 

The saving arrived at in annual charges through 
treating the poles with “AA” preservative is somewhat 
different from that given by companies dealing in pre- 
servatives. However, their method of showing the 
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TABLE II.—COMPARATIVE COSTS OF TREATED CEDAR POLES, 8-INCH TOPS. 
(A) 


g Neer White Cedar treated with “AA” creosote treatment. 8-inch tops. Other conditions the same as untreated poles 
(See Table I). 


Length over all, {tsetse a es PAO a ee SS ERA RSS 20. 25. 30. 35. 40. 45. 50. 55. 60. 
Life if preserved, years........... ccc cc eee eee eee cece eee 20.8 20.45 20.8 21.22 22.1 22.73 23.9 24.85 26.06 
Labor cost per Ole. cies sa eee i ee ee Oh oe ewe Ras $1.60 $1.65 $2.50 3.47 $4.43 4.98 5.53 $6.37 $7.06 
TRitial Cost 5.00422 ee here haa Oe ee OA a eae es 4.50 5.80 10.00 4.95 18.05 2.00 5.85 29.35 33.00 
Total eost goe ei he oe ae eens Oh Gene De eka where wed Raheem 6.10 7.45 12.50 18.42 22.48 26.98 31.38 35.72 40.06 
Depreciation deposit per $1.09 @ 5 per cent.............. 0.0288 0.0294 0.0288 0.0280 0.0263 0.0252 0.0280 0.0212 0.0197 
Depreciation charge ......... ccc ccc ce cece ce ve et vec cecceene 0.175 0.219 0.359 0.515 0.591 0.688 0.720 0.758 0.800 
Interest charge 666k oii he ee hee eee eR owe ee eels . 0.366 0.447 0.750 1.105 1.348 1.619 1.880 2.14 2.437 
Total annual charge < x4 bak beens Gn wa bwe ee ewan eew se ee 0.541 0.666 1.109 1.620 1.939 2.307 2.600 2.898 3.237 
Cost per mile. 53 poleSek 25d chia 4 week WEY Aw eas eS 28.70 35.30 58.80 85.90 102.90 122.40 137.90 153.50 171.40 
Cost per mile, 35 poleš..... 0.0... 0... ccc cee ee eee 18.92 23.30 38.80 56.70 67.80 80.80 91.00 101.20 113.20 


TABLE II (B). 


Western Red Cedar treated with “AA” creosote treatment. 8-inch top. Other conditions the same as untreated poles. [See 
Table I (B).] 


Length “aver: all, TGs seers one ho eG eS HAG whee we se . 20 25 30 35 40 45 R 55 60 
Life if preserved, years. ...... 0... cece ee eee eee ees 21.9 21.7 21.8 21.82 22.3 22.5 22.4 23.5 24.1 
Labor cost per pole. ...... 0... cece cee cee eect ee eee e eens $1.60 $1.65 $2.50 $3.47 $4.43 $4.98 $5.53 $6.37 $7.06 
Initial: Cost per . POl@ii és. ese seas eee hea wees eee 3.30 4.10 7.60 11.75 13.30 16.30 19.00 21.60 24.50 
Total cost per pol@vcscieoesauss celeiwereoeeschakseweaes . 4.90 5.75 10.10 15.22 17.17 21.28 24.53 27.97 31.56 
Depreciation deposit per $1.00 @ 5 per cent............. . 0.0267 0.0271 0.0269 0.0270 0.0259 0.0256 0.0258 0.0237 0.0226 
Depreciation Charge ......... ccc ccc cece eee reer ee ee ee eeees 0.131 0.156 0.272 0.411 0.445 0.545 0.633 0.660 0.713 
Interest charge 2.0.5 hoes ae es os Be a Ee a . 0.294 0.345 0.605 0.914 1.063 1.278 1.470 1.680 1.890 
Total annual charge cc oo co en ke tee Bh ee be ew 0.425 0.501 0.877 1.325 1.508 1.823 2.103 2.340 2.603 
Cost per mile of 53 poles......... 0... cece ee cee tees 22.50 26.60 46.50 70.50 80.00 96.70 111.50 124.00 138.00 
Cost per mile of 35 poles........... cc eee eee eee eee 14.90 17.59 30.63 46.40 52.80 63.80 73.70 81.90 91.00 


TABLE III.—COMPARATIVE COSTS OF UNTREATED CEDAR POLES WITH 7-INCH TOPS. 
: (A) 


Northern White Cedar. Tops 7 inches diameter. Taper (t) taken as 0.016 inch per inch. Load 450 pounds 1.5 feet below top. 
Fiber stress ($s) 500 pounds per square inch. 


v | ee ee S E ar E E EEE A een are ee 20. 25. 30. 35. 40. 45. 50. 55. 60. 
Denman ound. a SDD scant BoM aia a ea T Mi eae ae 4.5 4.5 5.0 5.5 6.0 6.5 6.5 7.0 7.0 
Moment arm, in., 2l; = (L — D — 1.5) X 12 ........ sa 168 228 276 336 390 444 504 558 618 
External moment = M = L, X 450, im.-lbs........-..5.006 75,600 102,800 127,000 151,200 175,600 199,600 226,600 251,200 278.000 
Increase in dia. at ground line =X @....... eee eee eee 2.98 3.94 4.80 5.66 6.53 7.38 8.35 9.31 10.18 
Diameter at ground line=7 a tX T | | ee ee eee ee 9.98 10.94 11.80 12.66 13.53 14.38 15.35 16.21 17.18 
Circumference at ground line, im... .... cc ee cece ee eens 31.4 34.4 37.1 39.8 42.6 45.2 48.3 51.0 54.0 
Diameter at ground line for 14 ‘initial factor safety....... 7.84 28.68 9.3 9.86 10.36 10.8 11.3 11.7 12.1 
Circumference Of SAME... .. cc eee ccc cet cere rete e eee 24.6 27.3 29.2 31.0 32.6 34.0 35.5 36.8 38.0 
Loss in circumference at ground line allowed, in......... 6.78 7.12 7.88 8.8 10.02 11.2 12.78 14.2 15.98 
Years of service from curves of Hosford................. 7.8 8.1 8.6 9.3 10.1 11.0 12.1 13.2 14.5 
Initial cost cedar pole... 1... ce cc ee ee ee tee eee eens $3.18 $3.95 $6.70 $10.60 $13.30 $15.95 $18.80 $20.80 $23.00 
Labor cost per poles352.< 34 see Sie ee ie Wie Wes ee 1.50 1.52 2.19 3.14 4.13 4.57 5.16 5.68 6.29 
Total cost per POl@s..6 kc ae eo os ee ee Was aw eee eel ee 4.68 5.47 8.89 13.74 17.43 20.53 23.96 26.48 29.29 
Depreciation deposit per $1.00@5 per cent............... 0.1083 0.1033 0.0963 0.0873 0.0786 0.0704 0.0622 0.0554 0.0487 
Depreciation charge ......... 2. cc cee ee ee eee eee e eee e ens 0.510 0.565 0.856 1.20 1.37 1.441 1.49 1.467 1.428 
Interest charge @ 6 per cent......... cc cece ere ee eee ene 0.282 0.328 0.534 0.825 1.048 1.230 1.439 1.590 1.760 
Total annual Charge... ccc ccc ccc cece rece s ns caaesensacee 0.792 0.893 1.390 2.025 2.418 2.671 2.929 3.057 3.187 
Cost per mile of 53 poles... 0... 06. cece cee eee een ees 42.00 47.40 73.70 107.10 128.00 141.50 155.20 162.00 169.00 


Cost per mile of 35 poleS........... cece cece cece tee cnnes - 37.73 31.22 48.60 70.90 84.40 93.40 102.50 106.90 111.50 


TABLE III (B). 


Westerr Red Cedar. 7-inch tops. Taper (t) = 1 Inch in 8 feet; s = 1600 pounds per square inch. Load 450 pounds 1.5 
foot from top. 


Length over all, ft., = Lc cece cece snes cna eesncnenccenne 20 25 30 35 40 45 50 55 60 
Depth in ground, ft, = =N I EEEE ea Oa ee ae as aoe ua 4.5 4.5 5.0 5.5 6.0 6.5 6.5 7.0 7.0 
Moment arm, in., = Lı = (L — D — 1.5) X 12........... 168 228 276 336 390 444 504 558 618 
External moment = M = L, X 450, in.-Ibs............... 75,600 102,800 127,000 151,200 175,500 199,600 226,600 251,200 278,000 
Increase in dia. at ground lin OO ee hss tae ee 1.87 2.56 3. 12 3.68 4.35 4.8 5.43 6.0 6.62 
Dia. at ground line = 7 + t X T, IM... eee eee eee RRT 9.56 10.12 10.68 11.25 11.8 12.43 13.0 13.62 
Circumference at ground line., N.s rcrurrnirosreu oe es ka 27.9 30.6 31.8 33.6 35.37 37.5 39.5 40.81 42.8 
Dia. at ground line for 4 initial factor safety............ 6.23 6.9 7.4 7.85 8.26 8.65 8.96 9.3 9.61 
Circumference for same ... 2... ccc ccc ee cee ee ete cece et tee 19.6 21.70 23.24 24.67 26.0 27.2 28.4 29.23 30.2 
Loss in circumference at ground line allowed, in........ 8.3 8.9 8.56 8.93 9.37 10.3 11.1 11.58 12.6 
Years of service from Hosford’s curves.................2.6 8.9 9.4 9.1 9.46 9.7 10.3 10.9 11.3 12. 
Initial cost cedar pole... .. cece ccc eee ee eee tenes $2.30 $2.75 $5.30 $9.15 . $10.70 le 40 $16.30 $18.70 $21.00 
Labor cost per POl@ wc: .vicesnss4eu sie ewe ee ee eG as 1.50 1.52 2.19 3.14 4.13 4.57 5.16 5.68 6.29 
Total Cost per Pole wuc.- onside vase eet oh ase eee eee ae 3.80 4.27 7.49 12.29 14.83 17.97 21.46 24.38 27.29 
Depreciation deposit per $1.00 @ 5 per cent.............. 0.6921 0.0862 0.0896 0.0855 0.0829 0.0768 0.0795 0.0681 0.0628 
Depreciation. charge a2 ss pi eee tei bea esd an eee eae ed 0 350 0.368 0.670 1.105 1.23 1.38 1.71 1.658 1.714 
Interest charge @ 6 per cent... ..... ec ec eee ee ee eee 0.23 0.256 0.449 0.747 0.891 1.08 1.288 1.462 1.638 
Total annual charge ..... cece ccc cc ee ee ct eee eteetes 0.58 0.624 1.119 1.852 2.121 2.46 2.998 3.120 3.352 
Cost per mile of 53 polesS......... 0.00 cece cece eee e ee nee eee 30.72 33.80 59.30 98.20 112.70 155.00 159.00 16550 177.84 
Cost per mile of 35 poles..... 1... kee cece eee cee ene 20.30 21.80 39.18 64.80 74.30 86.00 165.00 109.10 117.20 


TABLE IV.—COMPARATIVE COSTS OF TREATED CEDAR POLES, 7-INCH TOPS. 
(A) 


"Northern White Cedar treated with “AA” creosote treatment. 7-inch tops. Other conditions the same as untreated poles. 
[See Table III (A).] 


Length over all, fteccts tees San ee rhe esl soe SEES aes 20. 25. 30. 35. 40. 45. 50. 55. 60. 
Life if preserved, Years... 0... .. 0. cee cee te tenn e wee 19.8 20.1 20.6 21.3 22.1 23.0 24.1 25.2 26.5 
Gabor cost per poles cirera perdi he a hha ec 4k 2 eaees $1.50 $1.52 $2.19 $3.14 $4.13 $4.57 $5.16 $5.68 $6.29 
Initial cost 235.2 cone ota hee yale eld Sot dona ee bee eee 3.83 4.85 7.85 12.05 15.05 18.10 22.05 24.55 27.50 
Total Cost onena ae eae ae E a E E A N ee eee 6 33 6.37 10.04 15.19 19.18 22.67 27.21 30.23 33.79 
Depreciation deposit per $1.00 @ 5 per cent.............. 0.0207 0.0301 0.0291 0.0278 0.0268 0.0247 0.0226 0.0209 0.0191 
Depreciation Charge .......-.cc cece cect cece ee ee eee eee eeeee 0.1464 0.191 0.292 0.422 0.505 0.559 0.616 0.633 0.646 
Interet Charge 66-56. ee SNS el Cd aN Re Oe Vea edits an ON 0.320 0.382 0.603 0.911 1.15 1.36 1.633 1.815 2.025 
Total annual charge ...... ce eee ee eee te eee eens 0.484 0.573 0.895 1.333 1.655 1.919 2.249 2.448 2.671 
Cost per mile, 53 poled..¢.s i562 ssce tai odes haa et iaw aa ees 25.60 32.00 47.50 70.70 87.80 101.50 119.10 130.00 141.50 
Cost per mile, 35 poles........ 26... eee cee eee teens 16.92 20.04 31.51 46.70 57.90 67.10 78.70 85.70 93.50 
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TABLE IV (B). 


Western Red Cedar treated with “AA” creosote treatment. 77-inch tops. Other conditions the same as untreated poles. 
[See Table III (b).] 


Lengiıih over all, ft ee sites incek oeheetaned se nates 20 25 30 35 40 45 50 55 60 
Life if preserved, years. .......... ccc ccc ccc cc tc cece cees 20.9 21.4 21.1 21.46 21.7 22.3 22.9 23.3 24. 
Labor cost per pole... ...c cece cece cece ee annn ennenuneen no $1.50 $1.52 $2.19 $3.14 $4.13 $4.57 $5.16 $5.68 $6.29 
Initial cost per pole... ..cc ccc cee e niece cvceenesaanceserece 2.30 2.75 5.30 9.15 10.70 13.40 16.30 18.70 21.00 
Total cost per pole. ........ cc cn cccccececeseteeneessececvus 3.80 4.27 7.49 12.29 14.83 17.97 21.46 24.58 27.29 
Depreciation deposit per $1.00 @ 5 per cent.............. 0.0286 0.0276 0.0282 0.0275 0.0271 0.0259 0.0246 0.0241 0.0228 
Depreciation charge ....... ccc cece cc cect ccc ccc c eet aeceves 0.108 0.118 0.211 0.338 0.492 0.465 0.528 0.586 0.621 
Interest charge @ 6 per Cent........... cece cece cece eens 0.23 0.256 9.449 0.747 0.891 1.08 1.288 1.462 1.638 
Total annual charge ....... cc cc ccc cc ccc cc ccc ect e ee teneees 0.338 0.374 0.660 1.085 1.293 1.545 1.816 2.048 2.259 
Cost per mile of 53 poles....... 2... ccc cc cece cece ce eeeas 17.90 19.82 36.00 57.50 69.50 81 90 96.20 108.40 119.20 
Cost per mile of 35 pcleS......... 00... cee eeeees 11.81 13.09 23.10 38.00 45.20 54.10 63.5 71.70 78.70 


TABLE V.—COMPARATIVE COSTS OF UNTREATED CEDAR POLES, 6-INCH TOPS. 
(A) 


Northern White Cedar. Tops 6 inches diameter. Taper (t) taken as 6.016 inch per inch. Load 100 pounds applied 1.5 feet 
from top. Fiber stress 800 pounds per square inch. 


Length overal, ft Tie oc utes, ace stun. yf suse ata oe awd ee eine nae Pe Das 20 25. 30. 35. 40. 45. 50. 
Depth in ground, ft., =D. E E ee AES IRET E EE E S E E EA A 4.5 4.5 5.0 5.5 6.0 6.5 6.5 
Moment arm, in., = Be == (L —~- D—1.6) K12 ci. cee ee cw eee 168 228 276 336 390 444 504 
External moment = = DiX 100, AN OS ie te See ok Oe ee Eee we 57.200 77.600 93,800 114,200 132,600 151,000 171,400 
Increase in eee at ground e TT E PS acc aed ae Sake cea n eetee 2.98 3.94 4.8 5.66 6.53 7.38 8.35 
Diameter at ground line =6 +tXaZ, Im... . ccc ee ee ee eee eee ewes 8.98 9.94 10.8 11.66 12.53 13.38 14.35 
Circumference at ground line, in... ..... ccc cc ew tc ce cee rete c eee nace 28.2 31.2 33.96 36.6 39.42 42.0 45.1 
Diameter at ground line for \% initial factor safety..............cecceeee 7.14 7.9 8.41 9.0 9.45 9.88 10.3 
Circumference Of SQME. ....... cc eee ee eee eee eee teeta eeeceestee 22.42 24.81 26.42 28.28 29.7 31.03 32.4 
Loss in circumference at ground line allowed, in.........c ccc cece ee eee ees 5.88 6.39 7.53 8.32 9.72 10.97 12.7 
Years of service from Hosford Curves......... cc cc cece ee wc een e eee eeencs 7.2 7.5 8.4 10 10.9 12.1 
Initial cost POlC:. cecene aaaea Eo ark tek! ar aa ani be brad AA O bBo ee ee S $1.61 $2.70 $4.95 $6.70 $10.95 $13.95 $17.00 
Labor cost per pole. serere ees oesi Tana Se OR EO a AE Mark E E EE E a 1.28 1.38 1.93 2.85 3.51 3.88 4.30 
Total cost per DOIG ofr s-< we sare aca hei ee Boa we CO Se a eron ae 2.89 4.08 6.88 9.55 14.46 17.83 21.50 
Depreciation deposit per $1.00 @ 5 per cent........... cc eee ee ee eee 0.1192 0.1138 0.0991 0.0907 0.0795 0.0713 0.0622 
Depreciation charge <x d6 ek seeds hae Here Na a ee wed Ae eR Kw Bh ae ecw AR eG nn 0.344 0.464 0.681 0.856 1.150 1.271 1.324 
Interest charge @ 6 per Cent... ...... cee ce ce ee tee eee eee eee ees 0.173 0.245 0.413 0.573 0.868 1.070 1.279 
Total annual CHAP LC 6 oi iw 0h 6k oe RP BO a Od Stik AER OA ae i ek 0.517 .0.709 1.094 1.429 2.018 2.341 2.603 
Cost per mile of 53 DOCS ik oc eis ea we 86 Als 29 ansus Ge BSA OR SOE RS 27.40 37.60 58.00 75.60 106.99 124.00 138.00 
Cost per mile of 35 poleS........... cece ccc ete te ccc e ence eens veecusecees 18.10 24.80 38.30 49.90 70.50 82.00 91.00 


TABLE V (B). 


Western Red Cedar. 6-inch top. Taper (t) = 1 inch in 8 feet; s = 1600 pounds per square inch. Load 100 pounds 1.5 
feet from top. Same conditions as Northern Cedar. 


A 

Leneth: over áll, ft; Die eens e eas E Se ea E E e aaa 20 25 30 35 40 45 50 
Depth in ground, ft, = D...ccccsccccccscccaces aE EE E S 4.6 4.5 5.0 5.5 6.0 6.5 6.5 
Moment arm, in., = L; = (L — E E a E E E ETE E 168 223 276 336 390 444 504 
External moment in.-ibs. M = ag) SE OO soared, care amine Sateen Sopa tg 57,200 77.600 93,800 114,200 132,600 151.000 171,400 
Increase in dia. at ground” linë = t X Diese d ek AG iniesta Eee Se aed Ye ete 2 1.87 2.56 3.12 3.68 4.25 4.79 5.41 
Diameter at ground line = 6 + t X Deveecccrccecseceesseeeeeeeeeeceevens 7.87 8.56 9,12 9.68 10.25 10.79 11.41 
Circumference at ground line, in... .... cee eee eet eee eens cee ee teees 24.8 27.2 28.64 30.4 22.2 33.9 35.9 
Dia. at ground line for % initial factor safety......... ccc cece cw cece cence 5.66 6.28 6.69 7.14 7.5 7.84 8.18 
Circumference of same 545666 6b sae we e6h ee hah ee had BN Bw OR WN SE Rieles we 17.50 19.73 21.00 22.4 23.6 24.6 25.7 
Loss in circumf. at ground line allowed, in..............c cece cee cee ewes 7.0 7.4 7.64 8.0 8.6 9.3 10.2 
Years of service from Hosford’s CurveS......0+..cccceccsecsvcceece EAR 8.0 4 8.6 8.7 9.1 9.7 10.3 
Initial cost cedar POle seis cee ee Sie wae e a a a eS awa onc tek ea eae $1.50 $2.30 $4.10 $6.30 $10.45 $13.00 $16.15 
Labor cost per DOG sc ie3.5' see sree Sida ok ads Sp ae Wa-ew ew SO a hue 40a oa hace es 1.28 1.38 1.93 2.85 3.51 3.88 4.30 
Total Cost DOR Ol 6 a5 ceca a ai We Rd cede Rapes daw a a ee E a ira eh ee E 2.78 3.68 6.03 9.15 13.96 16.88 20.45 
Depreciation deposit for $1.00 @ 5 per cent........... cece cece ween teens 0.1047 60.0991 0.0963 0.0949 0.0896 0.0828 0.0768 
Depreciation: -CHATEO: eirese eckes deda Oh he ah Oe oe OG 0 ee ok Wa a AEE 0.291 0.365 0.580 0.869 1.250 1.397 1.571 
Interest charge @ 6 per cent. ........... cc ccc ccc cece cent te teeeucecueuus 0.167 0.221 0.362 0.549 .848 1.011 1.228 
Total annual chaige dissec nk aedac vice nds £66 84-64 beak Sed ey ewe Faw deen 0.458 0.699 0.942 1.418 2.098 2.408 2.799 
Cost per mile of 53 POLS esd oud 5 hewn hae GUN awe hae ward MSD hed eck eee 24.28 31.03 49.90 75.00 111.00 127.80 148.10 
Cost per mile of 35 poleS.......... 0. ccc cc ce cee ete ence euunaeunavnnees 16.03 20.50 33.00 49.60 73.40 84.40 98.00 


TABLE VI.—COMPARATIVE COSTS OF TREATED CEDAR POLES, 6-INCH TOPS. 
(A) 


Northern White Cedar treated with ‘‘AA’’ treatment of creosote. 6-inch tops. Other: conditions the same as untreated. 
{See Table V (A).] 


Length-over alli Eton be ive We ised Sat as oN Wie we cd A ea eh a T 20. 25. 30. 35. 40. 45. 50. 
Life if preserved, yearS.......sssosesecrennsossenruorereseoseeenrorererrenre 19.2 19.5 20.4 21 22 22.9 24.1 
Labor cost per pole......essssussennessonen Se Ea ew Babe EE aaa eee ae $1.28 $1.38 $1.93 $2.85 $3.51 $3.88 $4.30 
Initial cost n ae a aa E Ses sg arenes a Esa oi, ace an ae ar ee eM eae 2.11 3.50 5.95 7.90 12.50 15.70 19.75 
LOCKE est east a auth acne a a Sa id G e ah Wee Risa we eae be aes 3.39 4.88 7.88 10.75 16.01 19.58 24.05 
Depreciation deposit per $1.00 @ 5 per CON Gs ii i ease ca ee OS ae 0.0323 0.0315 0.0295 0.0284 0.0265 0.0249 0.0226 
Depreciation charge scsi ew $01 eS Ga OES ales CS ee we ee WR ES 0.109 0.154 0.232 0.305 0.425 0.486 0.545 
Interest charge ........... gear kad, aMan E ele Sh atk Bahan asleep A ee Mie ee hares 0.203 0.293 0.472 0.645 0.960 1.174 1.444 
TOCh! -ANNUAl charge «0054s sree yah es ewe Oh ORLA he Seale POSES BA 0.312 0.447 0.704 0.950 1.385 1.660 1.989 
Cost per mile, 53 poles. csc ute es we award bid Meueee Fen ema enmeness acute 16.55 23.70 37.30 50.40 73.50 88.00 105.20 
Cost per mile, 35 poles ee ee eS 2 2 a 2 eveouvnne 10.88 15.64 24.60 33.25 48.50 58.10 69. 50 


TABLE VI (B). 


Western Red Cejar treated with “AA” creosote treatment. 6-inch tops. Other conditions the same as untreated poles. 
[See Table V (B).] 


Length over all; ft seiere rea BIS kW elie ee re te OS ee Bs ee PG es 20 25 30 35 40 45 50 
Life if preserved, yearS . «66 650 eb ik eS ARGON E RSW ENDS R AE ARE WENA ORS EES 20. 20.4 20.6 20.7 21.1 21.7 22.3 
Labor cost per POl Osc eh nena na Eee EE aw E EREE OA EA PREKE E EREA $1.28 $1.38 $1.93 $2.85 $3.51 $3.8 $1 30 
Initial cost per Poles cayi isn pee Gs ew ha EEE ee ae a ee EI ee 1.95 2.90 4.80 7.20 11.55 14.40 17.70 
Totar cost per POlOisae a tis ose a oa he Kase WU ae Sho Dee OSs CONES DRE Rees 3.23 4.28 6.73 10.05 15.05 18.28 2 
Depreciation deposit per $1.00 @ 5 per cent......... ccc ec cee ee eee 0.03024 0.0295 0.0291 0.0289 0.0282 0.0271 0.0260 
Depreciation charge 6 65565 skye OAS aS Ayes EE DOTA EAD ERE AS DO RDS 0.097 0.1265 0.196 0.291 0.425 0.495 0.572 
Interest charge @ C per CONGi aise a hyd 6A eos ee 09 SHARES Oa n 0.194 0.257 0.403 0.61'4 0.905 1.096 1.320 
Total annual charge <c8 64.05 sy 3 ee vee kid oad a tw dae koe anlaia ale ne Se awa 0.291 0.3835 0.599 0.895 1.330 1.591 1.892 
Cost per mile of 53 NOleS eyed pas oes whe BR ORE AE ROSES ES UAE eRe 15.41 19.80 31.75 47.50 70.50 84.40 100.20 


Cost per mile of 35 poles... .. co.cc cee cece ease ec ececencouce 10.18 13.40 20.98 31.30 46.60 56.70 67.50 


a a 
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TABLE VII.—COMPARATIVE COSTS OF UNTREATED CHESTNUT POLES. 


Chestnut poles under same conditions of service as the Northern White Cedar poles (See Tables I, III and V). 7 and 8-inch 
tops. Same taper, (t) = 0.016 inch per inch; hence same life, since same rate of decay. 


Length over all, ft...... EE ANE P ie Site HRY ; 20 25 30 35 40 45 50 55 60 
Initial cost 8-inch NOD owes See sh eee eas cba eee nese $5.50 $7.50 $9.25 $10.75 ui 75 $18.75 $16.25 $19.75 $24.75 
Labor Cost sssccsssscssenoioss ocet ienes saeide renane 1.60 1.65 2.50 3.47 -43 4.98 5.53 6.37 7.06 
Total cost sesser wérenn ene ea a Ce wan OTE awa 7.10 9.15 11.75 1a 22 16 18 18.73 21.78 26.12 31.81 
Depreciation charge at 0.10832 per $1.00 ................. 0.77 1.048 1.273 256 1.27 1.364 1.383 1.5 1.616 
Interest charge @ 6 per cent .......... cece ccccccccccceces 0.426 0.549 0.705 bisp 0.97 1.125 1.305 1.568 1.91 
Total annual charge .........sesssesoesossosososoososoeoso 1.196 1.497 1.978 2.110 2.24 2.489 2.688 3.068 3.526 
Cost per mile, 53 roles Pita eae sate wees Pann E 63.50 84.70 104.80 118.80 118.80 132.00 142.50 162.80 187.00 
Initial cost T-inch top .....ccc.ccccccccccccccccccccetccece 4.65 6.40 7.75 9.25 10.75 11.75 13.75 16.25 22.75 
Labor cost PPE wae S E E E E 1.50 1.52 2.19 3.14 4.13 4.57 5.16 6.68 6.29 
Total cost Sik Seco See sors ve bee icies lee ae wae EE E EE S 6.15 7.92 9.94 12.39 14.88 16.32 18.91 21.93 29.04 
Depreciation @ 0.10834 per $1.00 ........... cc ccc cc eee e ee 0.666 0.818 0.956 1.08. 1.168 1.15 1.175 1.212 1.411 
Interest charge @ 6 per cent ........... cece cece cee ec ecee 0.369 0.475 0.596 0.743 0.892 0.98 1.135 1.317 1.744 
Total annual charge 565 dese 4.5 Os sow ea oo tie oes OWS Rew wae 1.035 1.292 1.552 1.823 2.060 2.13 2.310 2.629 3.155 
Cost per mile, 63 poleS ..... ccc ccc cc ccc weer c cc en cc ccvecee 54.80 #8.50 R2.40 96.70 109.10 113.00 122.4 184.00 167.10 
Cost per mile, 35 poles... ........ ccc ccc cc cece ec etc c ences - 86.20 45.40 54.40 63.80 - 72.10 74.50 80.90 88.50 110.40 


TABLE VIII.—COMPARATIVE COSTS OF TREATED CHESTNUT POLES. 


Chestnut poles preserved with “AA” creosote treatment. Same conditions as cedar poles of taper (t) = 0.016 inch per inch. 
Depreciation rate same as for cedar. 


Length over all, Misc sec hs wan ep pends apres iaew wate sade ss 20 - 25 30 35 40 50 55 60 
Initial cost 8-inch top ..... oo $6.00 $8.20 a 30 yii: ie $13. 25 $15. 50 $18.25 $22.25 $27.75 
Labor Cost adie veces sess sce ots Shes noses e CEEE REN 1.60 1.65 50 43 4.98 5.53 6.87 7.06 
Total cost 5.6 sisis ince nk ders ein sisie reene ia We Tease r ES 7.60 9.85 12 80 18: rH 17. 68 20.48 28.78 28.62 34.81 
Depreciation charge ..........ssesussessssoseecssosseoesero 0.2183 0.29 0.368 0.434 0.455 0.515 0.546 0.608 0.686 
Interest charge @ 6 per cent ........... cece cee eens 0.456 0.591 0.768 0.931 1.06 1.239 1.424 1.72 2.091 
Total annual charge ....cccceccceccccnecceccsessevvetecse 0.674 0.881 1.136 1.365 1.515 1.754 1.97 2.3 2.777 
Cost per mile, 63 poles ............. cece eee ce cee tence 35.70 6.70 60.20 72.40 80.40 93.00 104.40 223.40 147.00 
Initial cost 7-inch top esos sescs pi oeGedeuncetvs ox eksaun ees 5.10 1.00 8.70 10.40 12.05 13.35 15.65 18.50 25.40 
Labor COSt 6 ese eccieseed i500 85s i Maw oe Sen bea eS na 1.50 1.52 2.19 3.14 4.13 4.5 5.1 5.68 
Total cost .......... eee ere T E ere err 6.60 8.52 10.89 13.54 16.18 17.92 20.71 24.18 31.69 
Depreciation: charge oie. vice ssi Veen eee PE OREN CAREER e 0.203 0.255 0.316 0.377 0.426 0.442 0.469 0.505 606 
Interest charge @ 6 per cent ......... ccc cee cece eee 0.396 0.511 0.653 0.813 0.97 1.075 1.248 1,451 1.901 
Total. annual charge | aos s.o6 seis O68 hoe bas ees ceweseeae 800 0.599 0.766 0.969 1.190 1.396 1.517 1.712 1.956 2.507 
Cost per mile, 63 poles .......... ccc ccc cece cece cece neces 31.70 40.60 51.40 63.10 74.00 80.40 90.70 103.70 133.00 
Cost per mile, 35 poles........ 0... cece cece cc cece Satie ers - 20.97 26.80 33.90 41.60 48.80 53.00 60.00 68.40 87.70 
saving is considerably different from that carried out UNTREATED. 
in this article. For instance, one company shows the Principal oe eee vce yeg sosseseeeeeo.. -$10.00 
; : E nterest at 7 per cent for 14 yearS.........sseccesseesesos. 9.80 
comparative saving due to treatment by the open-tank Advance of 26 per cent in cost of pole at end of first 14 
method of a 7-inch top, 35-foot pole as follows: years Bot Ge edhe we on as eee ghd Sasa A are 2.00 
à i , Replacement of Dole. a inthe eea AEREA costae - 10.00 
Average cost per pole set in line estimated at Interest at 7 per cent for 14 years... IIIN . 11.76 
$10.00. Total cost per pole for 28 years...............cc cece eee $43.56 
The life of the untreated pole is taken at 14 years Cost per year per Pole oe ieee eis cwids oe eo hae awe hs eee es 1.56 


and 14 years is assumed to be added to the life by 
treating it. 
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Fig. 3.—Labor Cost of Pole Setting Per Pole. Fig. 4—Annual Charges Per Pole, 8-Inch Tope. 
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OPEN-TANK TREATED. 


Principal 220 ii es be boo Ce were bn Sei rae ee A eae ee $10.00 
Cost treatin 
Interest at 


Total cost per pole for 28 yearsS............. cece ene $34.04 
Cost per pole per Year... cece cece cece cc ccc cnc cece te ee teens 


Saving per pole per year......... cece cece cette cette eer eeees 
Saving per pole per YeaPr....... cece ccc ccc cee ween eens 

This method, however, is too general and does not 
consider all factors that enter into the investment. It 
does not consider freight charges nor labor costs in- 
cident to setting. These may be the same for treated 
and untreated poles, yet they should enter into the 


total cost because interest charges need to be paid one 


them. Then, again, no depreciation is figured. It would 
be necessary to put into a sinking fund a certain 
amount each year in order to replace the pole when it 
needed to be removed. Interest would be received on 
the sinking-fund deposit, and is not negligible. It 1s 
thought that by the method of figuring used in this 
article the saving arrived at is more accurate. 

Taking this same case of a 7-inch top 35-foot north- 
ern cedar pole, in the calculations tabulated in Tables 
III and IV it is seen that the annual charges for an 
untreated pole amount to $2.025 and for a treated pole 
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Fig. 5—Annual Charges Per Mile of 53 Poles, 8-Inch Tops. 


to $1.333, or a saving of $0.692 per pole in annual 
charges. This amounts to a saving of 33.8 per cent on 
the original annual charge, or 11.8 per cent greater 
saving than that computed by the company dealing in 


preservatives. 
(To be continued.) 


POWER GENERATED AT MINES TO SAVE 
NEW YORK COAL. 


Fuel Administrator Garfield has authorized a sur- 
vey to be made to determine the practicability of es- 
tablishing central generating stations at anthracite 
mine centers and transmitting electrical energy to in- 
dustrial centers at New York and other seaboard cities 
instead of transporting coal. If feasible, the project 
will be* financed by the government. 

It is planned to link up this system of transmission 
lines with all vital centers in addition to New York 
within a radius of 150 miles. Low grade coals will 
probably be used. 
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NEW YORK ELECTRICAL SOCIETY EX- 
CEEDS MEMBERSHIP GOAL. 


With only 105 new members to be secured and 
two months in which to do it in the intensive cam- 
paign being waged by the New York Electrical Soci- 


` ety, the 500 mark set by the Membership Committee 


as its objective will be greatly exceeded. Although 
June 1 was the time specified for the culmination of 
the drive, it is now expected that the required number 
will be obtained long before that time. The success of 
the effort thus far makes the campaign slogan, “Over 
the Top by June 1,” appear very modest. 

The Membership Committee held a special meet- 
ing on March 27, attended by the main committee and 
the seven sub-committees, which made it possible to 
formulate plans for the final weeks of the drive. 

So great was the enthusiasm manifested at the 
meeting that one of the sub-committee’s chairmen vol- 
unteered to obtain a certain percentage of the remain- 
ing 105 members. Immediately every chairman made 
similar declarations and as a consequence, the entire 
number and more was pledged before the meeting ad- 
journed. The branches of the electrical industry to 
be thoroughly combed for members include manufac- 
turers, contractors and supplies, telephone and tele- 
graph, electrified steam railroads, street railroads, 
holding companies and central stations. 

The secretary of the Society, George H. Guy, is 
arranging for the next regular monthly meeting. It is 
intended to have some notable speakers present who 
will equal if not surpass those who have appeared. 


POWER FOR MIAMI PROJECT. 


The ELEctricAL Review of February 16 contained 
an article on the Miami Conservancy Project, Dayton, 
Ohio, in which the following sentence appeared: “It 
is understood the electrical energy will be supplied 
by the Dayton Power & Light Company at %4 to 2 
cents per kilowatt-hour,” which contained a typo- 
graphical error. It should have read: “11⁄4 to 2 cents 
per kilowatt-hour.” Also, in stating that “current will 
be delivered at 6600 volts to a transformer at each 
of the five centers of operation,” it is evident the 
writer was misinformed as to the facts, as we are 
advised that the company plans supplying energy 
direct from its new Miller’s Ford power station over 
transmission lines at 3300 volts to various substations 
established by the district. 


New York Illuminating Engineers Meet.—On 
April 11 a joint meeting of the New York Section 
of the Illuminating Engineering Society and the 
Metropolitan Section of the Society of Automotive 
Engineers was held at the Electrical Testing Labora- 
tories, New York City. A feature of the program was 
the presentation of an illustrated paper by A. Berg- 
man, of the Ordnance Engineering Corporation, on 
the subject “Rockets and Illuminating Shells as Used 
in the Present War.” It described the construction 
and operation of rockets and the many types of illu- 
minating shells for rifles, trench mortars and naval 
guns, which have been introduced during the present 
war. Also their use in revealing enemy movements 
and their novel use as a light barrage. An illustrated 
report of road test of headlighting conditions was 
made under the auspices of the Committee on Auto- 
mobile Headlighting Specifications of the Illuminating 
Engineering Society and the Lighting Division of the 
Standards Committee of the Society of Automotive 
Engineers. 
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Editorial Comment 


A N E aean 


Trend of Turbogenerator Development 


EFINEMENTS and growth in size of turbines 
R have gone on steadily, each year has seen some 

advance, often a big stride in turbine design. 
Boilers, too, have improved, but less conspicuously 
and radically than the turbine. If the history of the 
turbogenerator is considered as having commenced in 
1889 when Parsons built his first 75-kilowatt turbine 
that ran at 4800 revolutions per minute, the history of 
turbine development is a brief but marvelous one. In 
less than 30 years the turbine has come to replace 
almost entirely other forms of steam-driven prime 
movers. From a unit of a few kilowatts the turbo- 
generator today reaches 60,000 kilowatts and even 
75,000-kilowatt units are on order. Units of 10,000 
kilowatts are so common now as to pass unnoticed, 
20,000-kilowatt machines are quite ordinary, 35,000- 
kilowatt units are looked upon as a matter of course, 
while machines of 50,000 kilowatts still arouse inter- 
est. It might be mentioned in passing that it is the 
central-station industry, centralized bulk electrical en- 
ergy generation that has made the development of the 
turbogenerator possible on the scale attained today. It 
is the turbogenerator in turn that has made possible 
the concentration of enormous amounts of energy 
within relatively small space. Moreover, it is the 
steam turbine that has made possible the conservation 
of fuel, the low rates for energy and high degree of 
continuity of service that obtain today. 


Turbogenerators like the one described in this issue, 
of 35,000 kilowatts and over, operating at 230 pounds 
pressure and a superheat of 200 degrees Fahrenheit 
and 29 inches of vacuum, are capable of generating a 
kilowatt-hour on 10.75 pounds of steam at their most 
economical rating, showing an efficiency ratio of 75.4 
per cent. With turbines operating at such efficiencies 
as these, delivering 76 to 80 per cent of the theoretical 
energy available from steam expanding between the 
limits now in vogue—250 to 200 pounds steam pres- 
sure, 200 degrees superheat, to 29 inches vacuum—it 
is a reasonable question to ask along what lines is tur- 
bine development trending. The wisdom of extending 
the present limits has already been widely discussed, 
namely, increasing the pressure of the steam by 
going to 600 pounds pressure at 128 degrees superheat 
and 29 inches of vacuum. Such a practice would, it 
is true, increase the theoretical available energy some 
13 per cent or so, but of this amount perhaps not more 
than half the theoretical would be utilized by the tur- 
bine. On the other hand, the cost of the turbine and 
cifficulties of design would be considerably increased, 
boiler efficiencies will go down, stack temperatures will 
become such that economizers will be necessary. 


A 


At present, while considering the advisability of 
increasing steam pressures, which may bring with it 
many troubles about which there is rather limited 
knowledge, turbine development is following along 


e . . e ° e 
somewhat different lines. Efficiency has and is receiv- 


ing considerable attention, a little refinement here and 
there rather than radical changes. But the trend of 
development seems to be more toward increasing re- 
liability and convenience of operation. Thus the tend- 
ency of turbine design is to increase the cost of a unit 
rather than reduce it. Higher steam temperatures and 
pressures make for more generous design, more ex- 
pensive workmanship and materials, greater factors of 
safety against known and unforeseen conditions. 
Greater reliability, too, adds its quota to the increase 
in initial cost. The only factor tending toward reduc- 
tion of cost is that of increased speeds, but this, for 
any frequency, leaves but little choice. While higher 
initial cost for increased efficiency can be capitalized, 
and the determination how far it is commercially ben- 
eficial to go is readily made, it is a different matter 
when paying for a higher degree of reliability. Stand- 
ards of service are ever going higher. The larger the 
size of unit employed the greater the dependence placed 
on it. And then with the tendency to sectionalize 
units, installing boilers and auxiliaries each complete 
for the turbine, and operating the whole as one sep- 
arate and complete unit, makes it more desirable than 
ever to have reliability of turbine design, for whereas 
une boiler may be taken out of service and the remain- 
ing ones worked sufficiently harder to replace the lost 
capacity, when the turbine goes down its entire capacity 
is lost. 

This phase of turbine reliability brings to the fore 
the advantages of the cross-compound type of turbine 
for very large units. By connecting the various tur- 
bine stages or cylinders in series, as it were, each with 
its own generator, which are likewise connected to- 
gether, any section may be taken out of service with- 
out placing hors de combat the remaining sections, an 
arrangement that adds very much to the reliability and 
flexibility of the turbogenerator unit as a whole. There 
are other advantages of the cross-compound type of 
turbine in that segregation of the various elements 
permits of utilizing well-proven design, and thus 1s 
lessened the likelihood of encountering unexpected and 
unforeseen difficulties in the way of thermal and 
mechanical stresses, which also extend limitations of 
generator design. There are, of course, disadvantages 
of the cross-compound arrangement, of which the 
more prominent are the larger floor space occupied and 
the higher cost per unit of capacity. 

Steam turbines today are available in sizes. from a 
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hundred kilowatts or so up to capacities of 60,000 and 
75,000 kilowatts. These units may be obtained with a 
single turbine and generator, tandem-compound tur- 
bines with single generator, and cross-compound tur- 
bines of two and three turbines, each driving its own 
generator and occupying a floor space of less than one- 
half square foot per kilowatt capacity. These enor- 
mous machines are operating at an efficiency ratio of 
76 to 80 per cent, and with a steam consumption 
around 10.65 pounds per kilowatt-hour. But, however 
pleasing is the increasing efficiency, reliability and 
economy of the large turbogenerator, it is nevertheless 
almost disheartening to know that notwithstanding the 
expenditure of so much brilliant engineering skill, so 
much expense and expert workmanship toward gain- 
ing a fraction of 1 per cent increased efficiency, some 
50 per cent of the heat evolved by the coal still goes 
away to heat the rivers of our cities, or other source 
of condenser supply as wasted heat. 


Grounding of Fixture and Appliance 
Casings 
F CASES of serious or even fatal electric shock 
that have occasionally occurred in the premises 
of the ordinary user of electric light and power, 
probably the most numerous have been caused by the 
metal casings of lighting fixtures or portable appliances 
becoming “live” through failure of the insulation in 
the fixture or appliance. If this occurs where there 
are no grounded surfaces, such as plumbing fixtures, 
steam or hot-water radiators, in the vicinity, no serious 


consequences may follow touching the live casing; but. 


in the presence of damp floors or other well grounded 
surfaces touching the live casing 1s likely to produce a 
violent shock. Fortunately, the number of serious ac- 
cidents from this cause, as from other causes of electric 
shock, has been small indeed in comparison with the 
very large number of electrical installations, but it is 
enough that fatalities have occurred that could have 
been prevented. 

This matter has been given a great deal of study 
by all interested in promoting still greater electrical 
safety and notably by the Bureau of Standards, which 
gave the subject most careful consideration when it 
drafted the National Electrical Safety Code. In Sec- 
tions 36 and 37 of this Code, which we reproduce on 
other pages of this issue, the solutions of this problem 
are presented in very clear language. . 

In the case ot fixtures, from the safety standpoint, 
these should be placed wherever possible on the ceil- 
ing or other places where they will be out of reach, 
wall switches or pendent switches giving the necessary 
control. Where this is impossible the fixture should 
preferably be located so that contact between it and a 
well grounded surface can not readily be made. In 
many instances, however, the fixtures must be located 
near to plumbing or other grounded surfaces. In such 
cases only two solutions are available. One is to use 
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an insulating casing for the fixture, or at least for the 
sockets which are the weakest parts of it; porcelain 
and composition sockets are available in a great variety 
oí types for this purpose. The other solution is to 
thoroughly ground the metal casing of the fixture. 
This is best done by a good connection to the water 
piping whose proximity has usually caused the specia! 
hazard. In certain cases grounding is not advisable ; 
these are reviewed in the discussion of Rule 360 of the 
Safety Code. 

Lighting circuits are most commonly connected to 
three-wire, grounded-neutral, distributing feeders. It 
is readily possible to identify the neutral or grounded 
side of two-wire branches from such feeders; this has 
been done for many years at Providence, R. I., and 
the recently revised Rule 26a of the National Electrical 
Code provides that after January 1, 1919, the neutral 
wire on all three-wire grounded circuits and one wire 
of all two-wire branches therefrom shall have an iden- 
tifying insulating covering. This identified conductor 
must be connected to the neutral or grounded side of 
the system throughout the installation. The advan- 


tage of this arrangement is that it permits connecting 


the screw shells of all sockets and receptacles to the 
grounded side of the circuit and the central contacts 
to the ungrounded side, thus making it much more un- 
likely that the outer shells or casings of sockets or fix- 
tures will become “live.” This is a valuable safety 
feature and it 1s to be hoped that it will be carried out 
in all new wiring and rewiring work. 

Portable lighting fixtures and other appliances pre- 
sent a much more difficult problem. In many cases 
they practically must have metal casings, which it is 
obviously very difficult to ground securely. The heavy 
wear and tear on a portable device that is handled a 
great deal means very severe strain on the insulation 
between its live parts and casing, which is the only 


protection against shock that is afforded the user. To, 
safeguard such devices this insulation should be ex- — 


ceptionally strong and durable. As an additional pro- 
tection the metal parts of the casing should be 
grounded, because the need for this is even greater 
than in the case of stationary fixtures. Rule 371 of 
the Safety Code recommends such grounding, espe- 
cially for devices likely to be used near damp or other 
grounded surfaces, and for devices used on circuits of 
more than 150 volts. 

Such grounding, of course, can be carried out by 
means of a separate ground wire forming either a part 
of or entirely distinct from the connecting cord. In 
the former case this means a three-wire cord with the 
ground wire carefully identified and connected to a 
special or polarized ground terminal on the attachment 


plug and receptacle. Such cords are practically not - 


available at present. By use of the identified conduc- 
tor called for bv the new Rule 26a of the National 
Electrical Code it will be possible to secure ground 
connection to the neutral, grounded side of the system 
without the additional expense and trouble involved 
in a separate, third conductor in the cord. 
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geal i A i re s PEIN " Annual Meeting to Be Devoted Entirely to Discussion of Important Meeting Held in Minneapolis, April 5 and 6, 
E $ te ARE Si f} Ben = = - War Problems. Attended by All Electrical Interests. 
ie 7 roel i ee Fey ht oe The annual meeting of the National Electric Light A meeting of electrical contractors, dealers, cen- 
EP f PEE s ae ain. Association will be held at the Hotel Traymore, At-  tral-station men and others interested in the electrical 
ie ar nA X PAN sa lantic City, N. J., on June 13 and 14. This action was industry of Minnesota for promoting the Goodwin 
Pe Ei 3 b rke, decided on at a meeting of the convention committee Plan was held in Minneapolis on April 5 and 6 and 
žy 1% i x KEE tte on April 3 in New York, and the official call for the proved very successful. A dinner took place on Fri- 
E Ee 45 ke ap DESI meeting has been made by President Lieb. day evening, April 5, with about 200 in attendance. 
eS. Ss i Le Ap S ur It was previously decided that the meeting should. At this gathering Dean John R. Allen of the Univer- 
iF aye ae One Aa be eee be held at some point in the middle west but after sity of Minnesota gave a very interesting talk on elec- 
4 AST i vege e further discussion Atlantic City was selected. trical conditions in continental Europe, in the course 
a tag $ Belg ey fore D In commenting on the purpose of the meeting Sec- of which he stated that in investigating these condi- 
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ES AS ji att J2 py yo ing, the essential requirement is the limitation of work States. He told of his early experiences and cited 
oS hing oke pr go ae. in the meeting to the consideration of pressing and as instances the wiring of what is now known as the 
avy ee Ta: NR ae a vital war problems as related to the industry. In view Stratford Hotel in Chicago with annunciator wire 
at if" Bt nee Saree eee of the fact, however, that practically all our member and the wiring of the Marquette building with brass 
ES SANE {à Pa e ESAR companies are short handed and that their officers have armored conduit. Considerable time was devoted to 
Rs Podge elisa: ae their time taken up not only with general problems of a discussion of the Goodwin Plan and a talk by Mr. 
sae e jar opa b i the industry but with local problems and difficulties Goodwin was enthusiastically received. Mr. Good- 
PEDERE P i TEE ae that come upon them as patriotic citizens, it is believed win dwelt at length on the policy of some manufac- 
a A ° RG LS Ia ae that the attendance at the meeting will inevitably be turers, central stations and dealers to spend more 
A d i 4 be, hn Sr much smaller and more restricted than would occur in money selling the electrical idea in place of their in- 
$ nE aon -al PEA oe normal times and under the usual conditions; all other dividual appliances. He stated several manufacturers 
s s BO id Ae subjects however important being swallowed up for advertise similar articles and each tells of the superi- 
: rire Aa A the time being in the fundamentally vital and essential ority of his article over that of his competitor, with 
PSTN ENEN 3 one of winning the war.” ! l l the result that the customer becomes confused and 
Ta yh i Aaa ot The personnel of the convention committee is as does not know from whom to purchase. It was sug- 
rads 7 ay ait’ ee . follows: W. Neumuller, New York City, chairman; gested by Mr. Goodwin that if all would advertise the 
a oe i Pein * si) .T. C. Martin, New York City, secretary; H. C. Abell, idea of using electrical appliances, a greater desire 
H 3AA INENG pte New York City, J. L. Bailey, Baltimore, R. H. Bal- would be created and each manufacturer in turn 
~ yego Ha ert T lard, Los Angeles, M. R. Bump, New York City, J. would receive his proportionate share of the business 
E TE fais Hans E. Davidson, Omaha, Leavitt Edgar, Boston, E. A. and increase sales. 
~ 44: fe te ee | Edkins, Chicago, Dudley Farrand, Newark, Martin A meeting was held on Saturday, April 6, and was 
eg . Nae? EE Insull, Chicago, W. H. Johnson, Philadelphia, A. W. attended by 50 contractors and dealers from all parts 
at js i be eee Leonard, Seattle, Robert Lindsay, Cleveland, S. J. of the state. At this session the new constitution and 
Pens Boas Bt on n Lisberger, San Francisco, R. J. McClelland, New York by-laws was ratified and the executive committee 
i aE ED Ta era, ee City, E. S. Mansfield, Boston, C. S. Ruffner, St. Louis, authorized to hire a paid secretary. 
x SHa wl Bas ok oa Frank W. Smith, New York City, S. B. Way, Mil- —_— 
. K 4 : } , B n 3, : n w : U Ai ER committee of Pe et re oe en 
OCRE pe nr Gag 
Ae angen akti the National Electric Light Association, it was decided PA ee Te 
ERIE EDET di ar are that a committee of three members should be appointed : : 
ae } sit iat ee Te to co-operate with similar committees of ihe electri ene sada Nagy = sate ot 
ene eco mae te AN oe railway and gas industries in the formation of a con- oo ee y 
Pae i BR ¢ SE a ference or joint committee to advise in regard to such Interesting facts respecting electrical exports are 
¢ J LE Pind RA, JIT S utility problems of national interest as may be specific- disclosed in the December and January monthly sum- 
E teat ally assigned for consideration. This suggestion arises maries of the foreign commerce of the United States, 
vee oe li ph from the desire to give specific direction and authority which have recently been published by the Bureau of 
3 eo ee to the work which is being done now by the National Foreign and Domestic Commerce, Washington, D. C. 
$ E Committee on Public Utility Conditions, representing Electrical shipments for last December exceeded those 
2 haa, = the N. E. L. A., American Electric Railway Associa- of the corresponding month in 1916 by nearly 21 
PESE Wee tion, American Gas Institute and National Commercial per cent, and came within $110,000 (or about 1.9 per 
é Hea A +: Gas Association. cent) of the highest monthly total yet attained—that 
Meg hae ao President J. W. Lieb presided at the meeting. of June, 1917. The January figures fell below those 
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of December by a considerable amount, in fact, even 
below the figures for January, 1917, and yet they are 
slightly above the average monthly total for the cal- 
endar year 1917. 

In the following table are shown the detailed 
classified figures for electrical exports in last Decem- 
ber and January, each month being compared with 
the corresponding period of a year ago. These fig- 
ures are listed in the government reports as covering 
electrical machinery and appliances, except locomo- 
tives; it is believed they cover substantially all distinc- 
tively electrical exports, except locomotives specifically 
mentioned. However, considerable electrical equip- 
ment is exported that can not be included in electrical 
exports because it forms a minor part of other ma- 
chinery, etc.; an example of this is the electric start- 
ing, lighting and ignition equipment shipped as part 
of complete automobiles of the gasoline type. 


c—— December——_, ~ January ——_— 


Articles. 1917. 1916. 1918. 1917. 
Batteries ....essossesssos $ 370,486 $ 212,457 $ 295,520 $ 379,781 
Carbons®? ...essosssosos. 178,567 «sees eer HK ese Senne 
Dynamos or generatcrs.. 138,450 305,759 252,429 271,712 
FaSo sesirecceo caas Riadi 73,106 23,422 68,541 43,660 
Heating and cooking ap- 

paratus? ...a.ssessseo 58,701 =... a ae 59,652 ....... 
Insulated wire and cables 676,651 630,732 548,931 R08,579 
Interior wiring supplies, 

including fixtures ... 134,398 110,750 104,710 133,140 

ps— 

ATC iste s ole. bie i eee se 1,534 1,146 671 973 

Carbon-filament ..... 27,172 16,297 9,567 15,470 

Metal-filament...... 341,086 128,394 200, 420 181,785 
Magnetos, spark plugs, 

ClGLF ica T eae 328,527 > saes’ 380,098 ....... 
Meters and measuring in- 

struments ........... 191,539 102,832 124,192 94,575 
MOtors. 220.35 43a seueeaws 730,585 526,952 555,842 659,620 
Rheostats and controllers® 21,641 sanese 13,007 essees 
Switches and accessories® 221,022  ....... 271,196 s.. 
Telegraph apparatus, in- 

cluding wireless ..... 44,644 15,654 9,208 24,808 
Telephones ...essesssesoo 278,162 301,107 249,992 132,807 
Transformers .......... 213,243 86,370 174,001 133,539 
All other ......esesessses 1,696,862 2,284,965 1,245,091 2,032,445 

Total. ...... eee ee $5,726,376 $4,746,837 $4,656,611 $4,912,924 


*Not separately listed prior to July 1, 1917. 


The following table shows how the electrical ex- 
ports fluctuated from month to month during 1917: 


Electrical 

Months. 1917. exports. 
January ian i oso a ee i eee LAS ae Res $4,912,924 
February bis hose ea eee Va GEOR ee Ria ean Oa WORE aw es 3,526,269 
March 5 teed che is oct ewan a Rete ae ae ae eae ed 5,199,163 
PDO: «tins bee She ein nate paw ees, Walaa in UR ea Een eee 4,749,995 
MAy see ed ye oe oa ee aS CE AO rE a ew ae 4,588,711 
JUNE aie ata OSes ke A EE ee ew ae, EA eae inne 5,837,056 
July he ares Se BWR See ad EA as Re LES Owes ke 3,827,345 
Aügüst ooe panou wee see eh Ee A SES ae RS 3,607,278 
September (6666 Berea seis Obl a ha Oe ae A 4,390,110 
October - gale dc wre swe ei ok Reale else Ral see Oe steele s 4,151,635 
November csu 4c siuen aa ee A EE A NT a ew es 5,374,117 
DECOM DOR ooer seriuse sao a a E E a a Reis E i 56,726,376 


In the following table is given a detailed com- 
parison of the last two calendar years. This shows 
that 1917 exceeded 1916 by nearly 38 per cent. In 
fact, the total value of electrical shipments in 1917 
was greater by over 6 per cent than any preceding 
twelvemonth, the fiscal year July, 1916-June, 1917, 
being the next largest. Other recent calendar years 
compare as follows: 1914, $19,963,115; 1915, $24,- 


341,588. 

Articles. 1917. 1916. 
Batteries © 6k heed ie hes es torn sd Sed $ 3,624,222 $ 2,025,250 
SAS DON iee ois Oat Fh hehe eee aws 736,71 iia tees 
Dynamos or generators ....... cece erees 2,356,780 1,867,565 
Fans o55524 26 6es bow d OTe eee OEAeEees 622,731 313,771 
Heating and cooking apparatus®.......... 256,533 Caen wae 
Insulated wire and cables ...............% 7,187,951 4,943,577 
Interior wiring supplies, including fixtures 1,405,772 901,657 
gee 

ee Se eee eee Sore a Pree RN a renee 16,418 15,467 

Coa a en AE eee E nee 187,876 124,776 

Metal-filament ......... cece cece eee eee 2,984,675 1,420,309 
Magnetos, spark plugs, etc.*.............. 1,757,848 ere eee 
Meters and measuring instruments ...... 1,213,27 884,241 
Motots oi iio eset eines ek Beale boas be 6,484,972 4,932,831 
Rheostats and controllers*................ 93,612 sasssa 
Switches and accessories’ ................ 1,025,003 = massene 
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Telegraph apparatus, including wireless.. 555,703 209,343 
TeElEPNHONES: secreccressi nenak taR ae 212,237 1,813,969 
Transformers sso ee ORO4 He RR GAS BS wee 1,747,884 1,051,168 
AN Other 23:53 sa Gage ha ey whee een ween eae Ea 21,107,867 19,740,151 

Total atic ieee era eal aoe eee $55,478,079 $40,244,075 


*Figures cover six months beginning July 1, 1917, only. 


CHICAGO SECTION OF N. E. L. A. HOLDS 
SUCCESSFUL MEETING. 


Associate Editor of the Electrical Review Wins First Prize 
for Most Meritorious Suggestion. 


The Commonwealth Edison section of the National 
Electric Light Association held a very successful meet- 
ing in the Customers’ Hall, Edison building, on Tues- 
day, April 2. Major Bernard Flexner, a distinguished 
member of the commission to Roumania, gave an 
interesting and instructive address on the situation in 
war-stricken Roumania, and by the use of maps, both 
geographical and ethnographical, gave a clear idea of 
political and racial difficulties with regard to the bound- 
aries of Roumania and her location with respect to 
the Austro-Hungarian drive for the Black Sea. He 
described the country through which the commission 
traveled on its long route from Vladivostok through 
Siberia to Roumania, giving his impressions and expe- 
riences while helping to reduce the ravages of pelagra 
and the scourge of pneumonia and typhus. During the 
evening the Edison Symphony Orchestra provided a 
most agreeable program. 

Preceding Major Flexner’s address, the award of 
prizes for suggestions for the six months’ period, end- 
ing December 31, took place. The award of prizes 
was as follows: 

First prize, $50—I. L. Kentish-Rankin. 

Second prize, $40—J. W. Cleaveland. 

Third prize, $30—H. E. Denzin. 

Fourth prize, $20—Marcus Calder. 

Fifth prize, $10—H. E. Denzin. 

Mr. I. L. Kentish-Rankin, formerly with the test- 
ing department of the Edison Company and now asso- 
ciate editor of the ELEcrrRICAL REVIEW, was awarded 
the first prize for his suggestion covering discriminat- 
ing test methods for live and dead circuits and a 
method for identifying phases of live 4000-volt cir- 
cuits. 

This is the second time Mr. Kentish-Rankin has 
been the recipient of the first prize awarded by Samuel 
Insull for the most meritorious recommendation, he 
having also received it in 1915. He is understood 
to be the only one to whom this prize has twice been 
awarded. 


WAR “COURSE FOR ELECTRICIANS AND 
TELEPHONE MEN. 


A war training course for electricians and telephone 
men needed for the United States Army has just been 
published by the Federal Board for Vocational Educa- 
tion. This course, it is planned, will be given to. 
drafted men, enlisted and detailed on subsistence and 
pay to schools co-operating with the Federal Govern- 
ment in the preparation of mechanics and technicians 
for military service. The course consists of 36 lec- 
tures and four class room, field and shop units on elec- 
tric wiring, testing, motors and generators and tele- 
phone work. The instruction book is known as Bulle- 
tin No. 9 and may be secured free upon application to 
the Federal Board for Vocational Education, Ouray 
building, Washington, D. C. 
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Appliance Selling Methods — Electricity Saves Coal Burned 
at the Mines — Rockford Company Active in Range Sales 


CUSTOMERS ENCOURAGED TO EXAMINE 
AND HANDLE APPLIANCES. 


Ideas and details of merchandising are being suc- 
cessfully put in effect at the electrical appliance store 
of Public Service Company at Waukegan, Ill. Theo- 
dore Blech, division superintendent at this branch, 
estimates that 7000 to 10,000 persons per month call 
at this store and office. Their mission is to pay light 
bills, to visit the appliance department, and on other 
business. To take full advantage of this sales oppor- 
tunity, the office force was entirely segregated from 
the store proper, -although persons coming in to pay 
light bills pass through the store. Mr. Blech not only 
keeps up alternating window displays and table dis- 
plays, but arranges to have appliances ready for imme- 
diate demonstration. Lamps are turned on, toasters 
are given the live wire, and a vacuum cleaner is con- 
nected up and set upon a rug for trial. He believes in 
letting the customer try these utilities, and wishes to 
get away from the old “touch-not” idea with signs to 
keep off grass. i 

When a patron is liquidating a light bill, the tactful 
cashier calls attention to some specialty being pushed. 
In the sale of electric irons, attention may be called to 
the large number bought by the sailor boys at Great 
Lakes training station. 

_ In support of the theory that a salesman needs 
initiative and adaptability, Mr. Blech differentiates be- 
tween a sales clerk and a salesman, and the ambition 
of the salesman is stimulated by a good Salary plus a 
commission. 

_ At Waukegan, as in other divisions in public serv- 
ice operations, sales courses have been started to de- 
velop the salesmanship ability of employes and post 
them on all the appliances. In the sale of washers, 
wringers, vacuum cleaners, ironers and ranges at this 
store, 95 per cent are on time payments, and in dealing 
with this trade, made up largely of wage earners, a 
liberal policy is adopted. 


ELECTRICITY TO SAVE COAL BURNED AT 
l MINES. > 


_ Millions of tons of coal, now necessarily consumed 
in the mining operations, would become available for 
general commercial uses should electricity be substi- 
tuted for steam in operating the collieries of the United 
States. Earnest studies are now being made by ex- 
perts in Washington and elsewhere to determine what 
can be done, and quickly, to expand electric power de- 
velopments throughout the country, not only, nor even 
primarily in connection with coal production, but also 
and mainly to meet the urgent requirements of war and 
other industries. 

The anthracite industry is now consuming in its 
operations about 8,800,000 tons of the coal mined and 
prepared. Using sttam there is no way to reduce 
this. It is estimated that with the entire industry 
turned over from steam to electricity, for power, light 


and heat, that about 6,000,000 tons of such mine-con- 
sumed coal would be saved and be available to supply 
public demands. 

Already substantial progress has been made in sub- 
stituting electricity for steam in the anthracite oper- 
ations. Latest complete figures show at the beginning 
of 1916, 80,000 kilowatts of electric power installed 
for this use. This has been substantially increased 
since then, but there is yet a long way to go before cur- 
rent can be employed throughout and for all purposes. 

Many anthracite companies have installed individ- 
ual electric power plants to serve their own needs. It 
is an economic proposition, but the war demands upon 
electric manufacturing concerns have been so urgent 
that it is now virtually impossible to get additional ma- 
chinery. Also it has been conclusively demonstrated, 
both in theory and in practice, by such leaders in elec- 
trical development as Samuel Insull of Chicago and 
S. Z. Mitchell of New York, that the central power 
plant makes the best and lowest cost system of supply- 
ing current. 


METHODS OF SELLING APPLIANCES ON 
THE INSTALLMENT PLAN. 


A middle western central-station company that 
conducts a large electrical appliance department, out- 
lined to a representative of the ELECTRICAL REVIEW 
some phases of its methods of merchandising. The 
methods are not new, but the fact that they are suc- 
cessful may make them beneficial to those whose mer- 
chandizing plans are not fully developed. The concern 
referred to sells an average of 100 vacuum cleaners 
and 50 washing machines per month, and in the last 
two years has sold 600 electric stoves and ranges in 
its field of operations. About 75 per cent of its sales 
are made on the installment plan. In selling washers, 
cleaners and ranges the practice is to require a cash 
payment of 25 per cent, and take a contract in the 
usual form for the other payments in 12 monthly 
installments. Practically all sales originate in the large 
store to which place the light customers come to pay 
their bills. This opportunity of getting the customer's 
attention is aided by displays of the appliances in 
groups about the store. The washing machines, clean- 
ers and ranges occupy separate floor spaces; and the 
smaller appliances, such as flat irons,. curling irons, 
toasters and lamp globes, are similarly displayed on 
separate tables, counters and in windows. 

No salesmen are sent out to call at residences, and 
the practice of using the telephone to induce trade 1s 
not considered advisable. No machines are sent to 
possible customers on approval, or on trail. However, 
a demonstration of every machine is made at the cus- 
tomer’s home at the time of delivery, or as soon there- 
after as may suit the buyer’s convenience. The dem- 
onstrator not only instructs the customer in the use 
of the machine, but makes sure that there may be no 
mechanical defects that need attention. The demon- 
strator’s work is of the greatest importance after a 
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sale is made, as he is also a troubleman who answers 
calls promptly when complaints are made. Such 
appliances as flat irons are sold on the installment plan, 
also, but usually the time of completing payments 
extends no longer than three or four months. The 
fact that most appliance buyers are light customers 
enables a concern te list the installment payments on 
the light bills. Aecounting: toc. for sales on install- 
ments are thus kept at a uce may t 

When asked about ma?umeturers’ guaranties of 
machines, the mahager of the appiiance sales depart- 
ment said special efforts were made to sell machines 
on their demonstrated merits, and salesmen were 
required to fully explain to the purchaser that the 
guaranty covered imperfections and mechanical de- 
fects, but not repairs due to natural wear. However, 
a liberal policy was pursued with respect to repairs of 
a minor character for which often no charge was made. 

In the lamp department a renewal feature consists 
of placing an allowance value on old lamps replaced 
by new ones. 

The credit system, based on installment payments, 
is a well-established feature of this concern’s business ; 
and it works out satisfactorily and advantageously to 
company and its customers. 


ROCKFORD COMPANY ACTIVE IN ELEC- 
TRIC-RANGE SALES. 


Over 75 Installations Now Operating—Newspaper Adver- 
tising Big Feature in Sales—Records of 
Performance Kept. 


Electric cooking is making rapid strides in Rock- 
ford, Ill., there already being over 75 installations. 
The war-time arguments in favor of electric ranges, 
namely, that they conserve fuel, food and labor, are 
being utilized to the fullest extent and by means of a 
newspaper advertising campaign, followed by personal 
calls, every customer of the Rockford Electric Com- 


A Dream Realized! 


Piticulaely from the standpoint of 
counfort, convenience and cleantiness 
mothe kitchen equipment, has the 
present day hovsewife much to be 
thankful for. 


From the time of open fireplaces do vn 
through the more recent days of 
modern appliances, cooking: has been 
WORK.--attended by mmconvenience, 
uncertainty, unc lcantiness, wastes risk. 


Rut now cookery is being resolunonized by the ELECTRIC RANGE. 
"The unpleasant and disappointing condition of the past are supplant- 
ed by comfort, clheanhness and convemence. You can do any kind of 
cooking with the Electne Range. 


Sure in 
Results 


Saves Heat 
Flectew ceens and plaer onan 


* Panpersiuce nag siter whe curent ors ie 
a: be amni entier Wereed oA Thus yru ottan they coi- ta ual yuet and 
ep pnubhie comserratian oi heal. orvare tetscaed 


Rockford Electric Company 
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pany 1s being impressed with the advantages of elec- 
tric cooking. 

In selling the electric, the company requires an 
initial payment of half cash, the balance being divided 
into six to 12 monthly payments. The utility does no. 
wiring, or installing. The purchaser engages his own 
contractor for this work. No sales are made, how- 
ever, off the company’s own lines. In following up 
new residence construction the company’s salesmen 
interview the owners and urge the advisability of put- 
ting in conduits of sufficient size to carry the wires 
required, not only for light, but for electric range 
service. When a range is sold the charge is made on 
the basis of a combination rate for the light and 
range, which are on the same meter. This rate 
amounts to about three cents per kilowatt-hour. It is 
stated that the average of light and range bills for 60 
homes has been running $5.92 per month. 

One of the essentials in connection with each sale 
is the work of the lady demonstrator. She not only 
explains and demonstrates the use of the electric range 
in the company’s sales room, but makes a demonstra- 
tion at the purchaser's home. She is also a sales- 
woman and by pre-arrangement she calls at the homes 
of prospective customers to explain the advantages 
of cooking by electricity. 

For the purpose of interesting people in the electric 
range the company depends to a great extent on news- 
paper advertising, using large spaces in local papers. 
Herewith are reproduced two of its recent range ad- 
vertisements. 


Byllesby Utilities Devote Advertising Space to 
Liberty Loan Committees.—Advertising space in 
several hundred newspapers throughout the country 
will be donated by Byllesby utility properties to adver- 
tising the third Liberty loan. Each manager will co- 
operate with the local Liberty Loan committee in the 
most effective manner. 


HERE IT IS— 


A reproduction of the Electric Range 
that everyone is talking about— - 


You Wiu 
Hever Bai ove 
That Tera 
Cours Be 
Bart 
a Drirferec a 
tt tze Taste 
of Your 
Cooa'ag 
Vau! Yee Try 
tàr Eiane 


SE EY ~ 


The Above Stove is now selling for $65.00 


Outy 07250 peenssary with order, belaccs 12 payments After present stock is pona NEW PRICE wi te 
about 986 00, Order now' Only 19 Btoves lef at low price. Paoee Mara Th. 


Rockford Electric Company 


° Two Newspaper Advertisements of the Rockford Electric Company Pointing Out Advantages of Electric Cooking. 
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STATIC CONDENSER IMPROVES POWER 
FACTOR. 


Installation at Industrial Plant Reduces Current 27 Per 
Cent and Raises Power-Factor 37 Per Cent. 


By ARTHUR BRIDGEMAN. 


Operating engineers have been too busy of late 
striving to save coal and carry overloads to talk much 
about power-factor. However, at this time when 
every piece of apparatus such as generator, trans- 
former and even tranmission conductors needs to be 
used to best advantage never was it more imperative 
than now to obtain high power-factor instead of allow- 
ing low power-factor to overload exciters, heat up 
generators and transformers and interfere with volt- 
age regulation. 

Considerable information is available as to the use 
of synchronous motors for power factor correction, 
both with and without mechanical load, automatically 
controlled or otherwise, and to what extent it pays to 
raise the power-factor. There are many instances, 
however, where it is not feasible to employ the com- 
paratively expensive synchronous equipment and nec- 
essarily somewhat skilled labor, although power-factor 
correction is urgently required. In these cases the 
static condenser must eventually come into increased 
used. European engineers have already developed the 
static condenser for power-factor correction and placed 
it upon a commercial basis. While this country has 
not adopted it to the same extent that has Europe, 
nevertheless, it is beginning to be recognized as a very 
simple and comparatively inexpensive piece of equip- 
ment as to initial and upkeep costs, that accomplishes 
an important function. 

In one industrial plant purchasing central-station 
service a low power-factor was responsible for poor 
voltage regulation and waste of transformer capacity, 
and prevented increase of load being made unless 
either the power-factor was raised or additional trans- 
former capacity installed. As the overloading of 
valuable equipment by wattless current was recognized 
as objectionable, and as equipment had to be conserved 
for useful purpose, it was decided to bring the watt 
and wattless currents or actual and apparent compo- 
nents of energy, closer together by improving the 
power factor. As the installation consisted of trans- 
formers, isolated and without attendance, it was de- 
cided that static oil-immersed condensers would be 
suitable, since all they needed was floor space and pro- 
tection against moisture, and when once installed, 
needed no further thought. 

Before these condensers were installed the charac- 
teristics of the circuit were found to be as follows: 


Kilovolt- Per cent 
Volts. Amperes. amperes. Kilowatts. power-factor. 
2010 40 80.4 56 70 


After installing the static condenser, and with the 


same load the characteristics of the circust were found 
to be thus: 


Kilovolt- Per cent 
Volts. Amperes. amperes. Kilowatts. power-factor. 
2010 29 58.2 56 96 


It can be seen that the power-factor was increased 
or raised some 37 per cent, and by so doing resulted in 
current decrease of 27 per cent. . 

The synchronous motor, used to carry mechanical 
load and correct power-factor, has its place—w here 
there is attendance capable of taking care of both 
power-factor and apparatus. There are many more 
cases where attendance is out of the question, and it 
is in such as these cases, industrial transformer sta- 
tions, mine supply and installations remote from skilled 
labor, that the static condenser could be used to good 
advantage now. Moreover, were installations origin- 
ally laid out for use with a static condenser, even 
greater benefits could be derived, since conductor 
cross-section, transformer capacity and even rates 
could be modified accordingly. 


MAINTAINING RELAYS. 


By CECIL NORRIS. 


While it is always important to keep overload 
relays in repair and in working order so that they will 
operate without fail and closely to calibration, it is 
particularly necessary to pay attention to this matter 
at this time when apparatus is heavily and often over- 
loaded. A short circuit is likely to have more serious 
effect upon a system already fully loaded than one 
lightly loaded. Moreover, with so many men having 
gone into the National Army and elsewhere, the short- 
age of labor tends to allow this matter to be left in 
abeyance. It is, however, poor policy. 

All relays should be checked up to test their cali- 
bration not less than every six months. Working parts 
should be cleaned, air valves overhauled, leather bel- 
lows oiled if dry, and all moving parts operated to 
assure their working. 

Glass and other forms of covers should be exam- 
ined, and if dire and dust are able to enter to the relay, 
felt should be employed to make the covers as air and 
dirt-tight as possible. A little attention given to relays 
periodically is time well spent. 


CHANGING FURNACE VOLTAGE BY VARI- 
ABLE TRANSFORMER CONNECTION. 


Connecting Transformer Delta or Star Permits of Flex- 
ible Operation. 


The rather clumsy methods of hand control of 
voltage and electrode spacing at first in vogue with 
electric furnaces are giving place to more flexible, 
more efficient methods, largely automatic. The result 
is reduction in the time of melt, lower energy con- 
sumption, and usually improved power-factor, and last 
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but not least, lesser labor costs. One way of speeding 
up the time of melt is to change the voltage at the 
electrodes, as pointed out on page 611 of the April 6 
issue of the ELECTRICAL REVIEW. 

It is becoming increasingly common to employ 
higher voltage during melting down, reverting to the 
usual voltage of about 100 volts for refining. 

The diagram shows a method by which the trans- 
former supplying the furnace may be connected either 
delta or star, in this way changing the voltage between 
the electrodes of a three-phase furnace in the ratio of 
I to 1.732, or, say, from 100 to 173. It will be seen 
that there are three oil switches. The switch on the 
left-hand side is the main control switch in the high 
voltage side of the transformer serving the furnace 
and must be installed irrespective of the transformer 
connection employed. The two other oil switches, one 
a three-pole, the other a two-pole breaker, are used 
for changing the transformer connections, and their 
cost 1s rightly chargeable to the method of varying the 
voltage. 

With the center circuit breaker closed, the right- 
hand switch should be open, the transformer or trans- 
formers are connected delta on the high-voltage side. 
With the right-hand breaker closed and the center 
breaker open, the transformer windings are connected 
in Y or star. 

In the ordinary course of events the left-hand 
breaker would be controlled by a current transformer 
and overload relay for interrupting the energy in case 
of excessive load. The remaining breakers should, 
however, be hand controlled and non-automatic. More- 
over, it might be best that they be mechanically inter- 
locked so that both cannot be closed together, or the 
one closed while the other is already closed. Should 
either of these be done, a short-circuit will occur. 
Again, the main controlling oil switch should have rup- 
turing capacity for the load at operating voltage. The 
two change-over switches, on the other hand, may have 
smaller capacity since they should not be called upon 
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furnace 


Use of Delita and Star Connections for Varying Electrode Volt- 
age of Three-phase Electric Furnace. 
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to interrupt the load, but merely change over whilst 
the main switch is open, and thus capacity may be 
chosen according to heating. Whether the two change- 
over breakers are of the oil immersed type or not de- 
pends upon the primary voltage of the transformers, 
and for the lower supply voltages, say up to 12,000 
volts, it might be quite satisfactory to use disconnects 
instead of oil switches. 


MODIFYING CENTRIFUGAL PUMP FOR 
DIRECT MOTOR CONNECTION. 


Limitations of Induction Motor Speeds May Necessitate 
Changing Pump Characteristics. 


By B. B. JACKSON. 


The selection of a standard centrifugal pump from 
a manufacturer's line of pumps for direct connection 
to an induction motor may present quite a problem in 
the way of obtaining the correct speed, such as is not 
encountered where belt, chain or reduction gear drive 
is employed. For instance, with a 60-cycle induction 
motor the speeds are limited to 1750, 1150, 850, etc., 
revolutions per minute. 

The discharge and efficiency of a centrifugal pump 


are intimately related to speed for a given head or lift, 
as will be seen by referring to the accompanying 
curves. 


If the output or capacity of*the pump is to 
remain constant with increase or lift or head the speed 
must be increased. For example, suppose it is re- 
quired to deliver 1400 gallons of water per minute un- 
der a so-foot head by a pump whose characteristic 
curves are shown. These curves show that to obtain 
the required delivery under a head of 50 feet a speed 
of 960 r.p.m. is necessary. The motor speed nearest 


this is, however, 1150r.p.m. But if the pump is driven 


at 1150 r.p.m. with a head of 50 feet the discharge is 
seen to be 2000 gallons per minute instead of 1400, 
and at an efficiency of 65 as against 70 per cent in the 


> . 


N 
4 


Characteristics of 7-inch Medium Head Centrifugal Pump When 
Operated at Five Different Speeds. 
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latter case. It would, of course, be feasible to choose 
a pump one or two sizes smaller, if it were available, 
but doing so is open to the objection that a loss of 
efficiency occurs. i 

By means of a simple surgical operation of the cen- 
trifugal pump it is possible to adapt it to the conditions 
imposed, and without sacrificing efficiency of perform- 
ance to serious extent. All that it is necessary to do 
consists of cutting down the diameter of the impeller 
vanes. This is a simple and inexpensive way of get- 
ting out of a difficulty, and often the only way when 
time is short. By following this practice manufactur- 
ers of centrifugal pumps are able to furnish standard 
units for direct connection to induction motors on short 
notice, are enabled to make quicker deliveries than had 
special pumps to be designed, also at a lower price. 
Moreover, by the above procedure, any desired combi- 
nation of head and delivery is obtainable for a given 
speed. 


SIMPLIFIED MOUNTING FOR POLE TYPE 
TRANSFORMER BANKS. 


By W. H. KUNTZ. 


The proper support of transformers supplying the 
average power customer is a problem well worth con- 
sidering. While transformers up to and including the 
sizes of 15kv-a may be suspended in banks of three, by 
hanger and cross-arms, transformers from 15kv-a to 
100kv-a inclusive, when used in banks of three or, 
more, should be installed on a platform. When it 1s 
necessary to supply loads of over 300kv-a, double 
banks may be installed and operated, either separately 
or in parallel. The former case represents the better 
practice as it eliminates the bad features of parallel 
operation and encourages primary metering. In the 
opinion of the writer, the average installations of 
sookv-a, or over, are best served from transmission 
lines and outdoor substations. 


Fig. 1.—Mounting of Transformer Bank on Platform for Rapid 
é Removal. 


ELECTRICAL REVIEW 


Vol. 72—No. 15. 


In the design of a transformer platform three fea- 
tures must be considered, namely, safety in operating, 
restoration of service in case of trouble, and cost of 
platform. j 

In order to be safe, the platform should be substan- 
tially constructed, and should have sufficient clearance 
around the transformers to permit repairs to 
be made without ‘undue hazard. A platform built 
ten feet from the ground, and without guard 
railing, is particularly to be recommended, as 
it allows a lineman a safe means of clearing him- 
self in case of an electric arc. The writer has per- 
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Fig. 2—Ample Clearance and Arrangement of Platform Enable 
Rapid Change of Transformers. 


sonal knowledge of five cases where men avoided seri- 
ous injury by hastily jumping from the transformer 
platform. 

Restoration of service without loss of time, in case 
of a transformer burning out, is of great importance. 
To facilitate restoration of service, the planking of the 
platform should not be nailed down and the support- 
ing beams should be far enough apart to permit a 
transformer to pass between. A damaged trans- 
former may then be drawn up by the over-head beam, 
the planks removed, and the transformer lowered to 
the ground. The new transformer may then be drawn 
up, the planks replaced and transformer lowered, and 
the whole operation performed without shifting the un- 
damaged transformer, and without the use of any tools 
except a block and tackle. 

The transformer platform illustrated, requires a 
minimum of material. The lumber required for a sin- 
gle transformer bank platform is as follows: 


2...2-in. by 12-in. by 12 feet... yellow pine. 
4...6-in. by 8-in. by 12 feet... yellow pine. 
4...3-in. by ro-in. by 7 feet. ..oak. 

12...3-in. by 10-in. by 7 feet... yellow pine. 


The line illustrated in Figs. 1 and 2 serves a plant 
operating shovels in a clay pit, and manufacturing fire- 
proof, hollow tile. The line is a 3-phase 2300-4000- 
volt, 4-wire, 6o-cycle line, and the six 30kv-a trans- 
formers, operating in parallel on a star-delta connection 
step the voltage down to 440 volts. 
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Sections 36 and 37, National Electrical Safety Code—Por- 
table Bench—Cost-Keeping Books—Among the Contractors 


PART III OF THE NATIONAL ELECTRICAL 
SAFETY CODE. 


Rules for the Installation and Maintenance of Electrical 
Utilization Equipment—Sections 36 and 37. 


[The EvectricaL Review has found that electrical con- 
tractors are quite unfamiliar with the National Electrical 
Safety Code, drafted by the Bureau of Standards, Washing- 
ton, D. C. This new Code aims to minimice the life hazards 
connected with the use of electricity. Part IH of the Code ts 
of special importance to contractors, who will be called on 
more and more to make their installation work conform to 
tts requirements. To acquaint them with this portion of the 
Code, Part III is being reproduced in these columns, Sections 
30 to 35 having appearcd in the issues of March 16, 23, 30 and 
April 6; Sections 36 and 37 with discussion appear below. 
The remaining two sections of Part III will appear in the 
following issue.] 


SECTION 36.—LIGHTING FIXTURES AND SIGNS. 
360. Grounding. 


The exposed non-current-carrying metal parts of 
all lighting fixtures and other similar fixed electrical 
devices shall be permanently grounded when used un- 
der the following circumstances (for exception, see 
Rule 304d): (1) When in locations where explosives, 
inflammable gas, or inflammable flyings normally exist 
in dangerous quantities; (2) when within touching 
distance or about 8 feet from metal, concrete, or per- 
manently damp floors or stairways, including fire 
escapes, galleries, or bridges, as in machine shops, 
stables, laundries, etc.; (3) when readily accessible 
from the ground or floor and also within 5 feet from 
conducting surfaces, such as metal piping, metal radia- 
tors, stoves, furnaces, plumbing fixtures, damp walls, 
or similar conducting surfaces, as in kitchens, machine 
shops, print shops, etc. 


On the grounded systems it is recommended that the center 
contacts of sockets and receptacles be connected to the un- 
grounded side of the system, and the inner screw shell of the 
devices to the grounded side or neutral. in order to reduce the 
liability of breakdown of the dielectric between the inner screw 
shell and the grounded outer brass shell, and also to reduce the 
liability of injury to persons in replacing lamps. This is es- 
pecially important in wiring electric signs. 

In lieu of grounding the external metal parts of lamp sock- 
ets, where suitable means for grounding are not readily avail- 
able (as sometimes is the case with Knob-and-tube wiring not 
near plumbing fixtures), sockets and lamp guards or similar 
devices of suitable insulating material may be used. 


361. Insulation. 


Electric fixtures shall be provided with an adequate 
and mechanically protected dielectric (complying with 
the standardization rules of the A. I. E. E.) inter- 
posed between ungrounded current-carrying parts and 
those external surfaces which persons can touch. 


Those current-carrying parts of grills, heaters and other 
heating devices, which operate at high temperatures and are 
necessarily exposed, are exempted. (Compare Rule 352.) 


362. Exposed Live Parts. 

"Electric fixtures, including lamp sockets and lamp 
bases, plugs, receptacles, etc., shall be so designed and 
installed that no current-carrying parts will normally 
be exposed externally. (For exception see Rule 361.) 
363. Accessibility and Guarding of Signs. 

(a) Electric signs at an elevation greater than 30 
feet above roadways or footways, or at an elevation 


above a roof greater than the distance from the edge 
of the roof, shall, if they require attendance while in 
position, be provided with substantial, safely accessible 
runways, ladders or platforms from which all replace- 
ments and other necessary adjustments can be made. 
Provision for supporting workmen by safety belts 
should be made in the construction and installation of 
signs so located. 

(b) Electric signs outside buildings shall have no 
ungrounded current-carrying parts normally exposed 
to contact of workmen on or in the building. (Compare 
Rule 313 b.) 

(c) The exposed non-current-carrying metal 
parts of a sign should be grounded if within reach of 
any grounded surfaces, including metal work of the 
building structure. 


364. Control of Outdoor Signs. 

Flectric signs, located as noted in Rule 363, shall 
be provided with switches arranged to entirely discon- 
nect all feed wires of the sign and either located within 
sight of the sign or arranged so that they can be 
locked in the open position. 


365. Connectors for Signs. 

Electric signs shall be so arranged that changeable 
connections can be made manually only by approved 
connectors in which all poles of the circuit are simul- 
taneously interrupted. All current-carrving parts of 
pin and socket connectors shall be provided with ap- 
proved guards, so as not to be exposed to contact. 


366. Isolating or Guarding Lamps in Series Circuits. 

(a) Arc and incandescent lamps and other devices 
in series circuits, except in grounded circuits of which 
no part exceeds 150 volts to ground, shall be effec- 
tively isolated or suitably guarded. - 

(b) All metal cable or chain supports for lamps 
shall be effectively insulated from the lamp or shall 
be permanently grounded. 


Isolation will ordinarily be deemed sufficient when a ver- 
tical clearance of 8 feet is provided from floors or other ordi- 
narily accessible places within buildings, of 10 feet from foot- 
ways outside buildings, and of 15 feet from roadways. Hori- 
zontal clearance from windows, porches and other spaces 
accessible to the general public should be not less than 3 feet. 


(c) Lamps shall be secured from falling on per- 
sons or traffic passing below, and the hanger, rope, 
chain or other means adopted for holding the lamps 
shall be regularly and systematically inspected. Metal 
chains or wire cables used for lowering lamps in series 
circuits shall be interrupted by a suitable strain insula- 
tor the minimum height of which from the floor or 
ground shall be 8 feet, whether the lamp is in position 
or lowered. 


367. Safe Access to Arc Lamps. 

A suitable device shall be provided by which each 
arc lamp or other device on series circuits may be 
safely and entirely disconnected from the circuit be- 
fore it is handled. unless the lamps are accessible only 
to properly qualifed persons, worked on only from 
suitable insulating stools, platforms or tower wagons, 
and treated always as under the full voltage of the 
circuit concerned. 
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SECTION 37.—PorTABLE Devices, CABLES AND CoN- 
NECTORS (Not INCLUDING THOSE FOR 
SIGNAL SYSTEMS). 

370. Insulation. 


(a) Portable devices shall be provided with an 
adequate dielectric (complying with the standardiza- 
tion rules of the A. I. E. E.) interposed between un- 
grounded current-carrying parts and those external 
surfaces which persons can touch. 


Toasters, grills, or other heating devices in which the cur- 
rent-carry ing parts at high temperature are necessarily exposed, 
are exempted. (Compare Rules 352 and 361.) 


(b) In locations where the dielectric is exposed . 


to mechanical injury it shall be suitably protected. 
371. Grounding. 


(a) The permanent grounding of frames of port- 
table devices (especially in connection with voltages 
above 150 to ground, and for any voltage when the 
devices are used within 8 feet of the floor in locations 
such as bathrooms, laundries, etc., where persons may 
easily touch grounded surfaces at the same time as the 
device) is recommended as a safety measure, where 
this is practicable and suitable means are available, 
but can not, of course, be reasonably required unless 
such means are available. 


Such grounding may be obtained by the use of a three-wire 
portable cord with the portable device, one wire being used for 
the ground conductor and the connectors being properly de- 
signed so that wrong connections can not be made by the user 
of the device. 


(b) In lieu of grounding the external metal parts 
of portable lamp sockets where suitable means (as 
above indicated) are not readily available, sockets and 
lamp guards or similar devices of suitable insulating 
material may be used, and should be used in the haz- 
ardous locations listed previously. 


372. Cable Connectors. 


(a) Where used with portable conductors it is 
recommended that connectors be used which neces- 
sarily disconnect both or all poles from the live source 
of energy where the circuit is opened. 

(b) Connectors shall be so constructed (with 
guards when necessary) that the person using them 
can not inadvertently come in contact with live parts, 
or be burned by arcing when interrupting the largest 
current for which they are rated or marked. 

(c) The end of a separable connector which is left 
alive, or the two ends of a separable connector where 
both are connected to live circuits (as in battery charg- 
ing), shall have live parts suitably guarded. 

(d) Where connectors are attached to portable 
cables, suitable means shall be provided for relieving 
the terminal connections of cable from strains. 

(e) Separable connectors should, where practi- 
cable, be so designed that the plugs will not fit recep- 
tacles rated for larger currents than the plugs. 


373. Identified Conductors, Cords and Connectors. 

Where used with portable devices, the cases of 
which are designed to be grounded (see also Rule 371), 
the portable cable and the separable connectors (both 
to the device and to the circuit) shall, where practi- 
cable, be provided with identified parts; so that the 
ground conductor wire in both the fixed wiring and 
portable cable will always be attached to the proper 
terminals of the connectors. It is desirable that the 
fixed wiring also have suitable marking to distinguish 
the ground conductor from circuit conductors. 


Separable connectors shall be so constructed that wrong 
connection between the two parts is impossible. 


374. Use of Portables and Pendants. 

(a) Portable and pendent conductors shall not be 
installed or used on circuits operating at over 300 volts 
to ground, unless they are accessible only to persons 
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authorized to approach them. In such cases they shall 
be of a type suited to the voltage and conditions. 


In car houses and similar locations where service at low 
voltage is not available and where necessary to use low-voltage 
pendent, or portable lamps or other devices in series with lamps 
on trolley circuits, the devices should be used only with great 
caution and be placed preferably on the grounded side of the 
circuit concerned. 


(b) Where portable conductors are required, 
fixed sockets or connectors shall be provided at safely 
accessible points, attached, where practicable, to the 
grounded side of the circuit, and so located that liabil- 
ity of such conductors being brought into dangerous 
proximity with other live parts will be reduced as far 
as practicable. 

(c) Where exposed to dampness or corrosive in- 
fluences, portable conductors shall be of a type spe- 
cially suited, and where exposed to inflammable gas or 
flyings they shall be so protected or isolated by eleva- 
tion that they can not be readily damaged. In the 
latter case connectors shall be so arranged as not to 
be exposed to accidental opening by persons handling 
the portable conductors or devices. Portable lamps in 
locations where explosives or inflammable gases are 
normally present shall be incased in vaporproof globes 
with suitable mechanical guards. 

(d) Portable and pendent conductors shall be so 
installed that no strain is placed on the terminal con- 
nections and shall have no joints except at suitable 
fittings. 

(e) The use of worn or defective portable and 
pendent conductors should be avoided because of the 
danger to users by wire strands piercing the insulating 
covering or becoming exposed through abrasion of the 
covering. 

Discussion oF Section 36. 
360. Grounding. 


It is sometimes practicable to place lighting fixtures and 
less often other fixed electrical devices, such as heaters, cash 
registers, etc., where no grounded surfaces (plumbing, ma- 
chines, damp floors) are within reach, and in such cases 
grounding is unnecessary as a protective measure. Lighting 
fixtures may be placed out of reach on ceilings and controlled 
by separate switches, frequently with advantage to con- 
venience and illumination alike. If, however, fixtures must 
be placed within reach from grounded surfaces, and the 
entire exterior surface can not be of suitable insulating 
material (as with porcelain or composition sockets), the 
grounding of the fixture itself becomes advisable. This is 
especially necessary when surrounding atmosphere is damp, 
as in baths, laundries, stables, breweries and packing plants. 

The grounding of fixtures attached to conduit and sim- 
ilar wiring systems is readily accomplished through the con- 
duit or other metal covering. With wiring having no metal 
covering, a separate ground wire may be necessary. Ground- 
ing by means of a grounded conductor where this runs to 
the fixture has been sometimes recommended, but may in 
many cases be inadvisable, as introducing different voltages 
on different exposed fixtures and connected piping systems 
in the building, which may in turn produce unexpected cur- 
rents in dangerous locations. The grounding of fixtures in 
this manner may be found practicable, however, when the 
fixture is not touching or in close proximity with metal 
ceiling, metal lath, gas piping, metal reinforcement of build- 
ings, or similar conducting material which may introduce 
large currents in the grounded conductor of the circuit, or 
produce arcing at this or other points by reason of their dis- 
continuous arrangement. Usually, however, grounding to 
neighboring water, heating or other piping systems (except 
gas) will be feasible, and provide an effective and desirable 
protective connection. 

The grounding in case of combination gas and electric 
fixtures presents a peculiar problem. Gas piping is sometimes 
practically discontinuous by reason of comparatively high 
resistance joints. Its repair is carried on regardless of elec- 
trical considerations. It contains an inflammable gas. For 
these reasons the use of gas pining as the sole ground for a 
fixture should generally be discouraged (see Section 9). 
Insulation of the fixture from the gas pipe seems to be un- 
necessary where the fixture is otherwise well grounded and 
even distinctly bad practice where no other ground is avail- 
able for the fixture. The grounding of fixtures not insulated 
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from gas piping, by means of a circuit conductor necessarily 
having a potential drop, is considered very inadvisable. 

Combination fixtures and the proximity of gas pipes to 
electric conductors should be avoided wherever practicable, 
from both life and fire hazard viewpoints. 


361. Insulation. 

In the past, one defect of fixtures has been their inability 
to withstand in actual service the voltage between live parts 
within and the external metal shell. This weakness has 
existed in fixture stems with the conductor insulating cover- 
-ing and in sockets with the insulating lining. It has been 


constantly urged as a reason for not grounding the outer 


shell, although the absence of ground kas meant more or less 
frequent leakage from one live part within to the outside 
casing and occasional injury or fatality to persons from 
contact. <A fair solution of this problem seems to be the 
requirement that fixtures withstand under service conditions 
a suitable breakdown test from live parts to outer casing, 
and have exterior metal grounded as required by the pre- 
ceding rule. 

362. Exposed Live Parts. 

Many shocks have resulted from the exposure of live 
parts where the ordinary public has access, and the hazard is 
greater where near much metallic piping or plumbing liable 
to be grounded. The frequent slight grounds of electrical 
circuits at other places makes it possible to establish a circuit 
between the exposed live parts and the piping. In some 
instances ordinary lighting-circuit voltages are sufficient to 
cause death, particularly in damp laundries, bathrooms and 
similar places. 

By identifying circuit conductors, as is thoroughly prac- 
ticable and now done in Providence, R. I., it becomes easy to 
fix the inner screw shell of all sockets and receptacles at 
approximately ground potential, reducing the probability of 
breakdown from the inner screw shell to the external metal 
of the socket and preventing the danger otherwise present, 
that persons will touch the ungrounded screw lamp base and 
at the same time the grounded outer casing. 


363. Accessibility and Guarding of Signs. 

As installed in the past, many electric signs have been so 
arranged that access for replacing lamps or making repairs 
has been both difficult and dangerous. When the sign over- 
hangs a sidewalk, there is added to the danger of workmen 
being shocked or of their falling from the sign the danger to 
the public by falling tools and materials. These are mini- 
mized by providing the workmen with suitable facilities for 
access, together with means for securing themselves to the 
sign. 

366. Isolating or Guarding Lamps in Series Circuits. 

Series circuits are, in general, very objectionable in build- 
ings or in spaces accessible to the general public. Even on 
poles out of ordinary reach, high voltages may, in places of 
public gathering, expose curious persons or children, and the 
severity of the high-voltage shocks possible under such cir- 
cumstances warrants a much greater degree of safeguarding 
than is necessary with parts of lower voltages, such as are 
common with constant-voltage systems for interior wiring. 

Even the supporting or lowering devices for lamps on 
poles or on span wires deserves careful guarding. Some 
companies use insulating rope to protect from shock any 
careless persons who may reach up and touch the lowering 
devices. Other companies place the lowering devices so high 
that the trimmer must climb the pole to reach them, and 
posers persons are prevented from tampering with 
them. 

DIscUSSION OF SECTION 37. 
370. Insulation. 

In most portable devices now in use in this country the 
dielectric between internal live parts and external metal parts 
is the sole protection of users against shock. The material 
necessary for the dielectric depends on the uses and the loca- 
tion. Treated wood fiber may be satisfactory where the con- 
ditions are dry and the temperature not too high, but is not 
satisfactory in damp locations. Mica and certain other mate- 
rials are suitable where much heat is developed, as in an 
electric iron. The designer must use 2 material which while 
adequate is not too expensive. 

The problem is particularly important, because portable 
devices, from their nature, are liable to be carried near 
grounded surfaces, and at the same time are subject to harder 
usage than are fixtures and fixed devices. 


371. Grounding. 

The grounding of external metal parts of portable devices 
ig no less to be recommended as a safety measure than the 
grounding of lighting fixtures and other fixed devices. In- 
deed, the fact that portable devices are more handled, and 
may be carried into close proximity to plumbing and similar 
grounded surfaces, makes their grounding even more desir- 
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able. With portable devices, however, the grounding can be 
accomplished only through a portable ground wire. To pro- 
tect this properly, while securing at the same time sufficient 
flexibility, is a problem which has been solved in other coun- 
tries and for some devices in this country, by the use of 
identified conductors in the portable cable, the one used as 
ground wire to be used only for this protective purpose and 
not also for normal current carrying. 

Because of the greater difficulties involved in grounding 
portable devices than in grounding fixtures, and because of 
the inadequate supply available of portable cord and con- 
nectors suitable for accomplishing the grounding, in the man- 
ner above outlined, it has been deemed, for the present, 
advisable that the rule be made only to recommend ground- 
ing, and to emphasize the especial need for such protection 
for portables on circuits over 150 volts to ground, where the 
life hazard is so greatly increased over that with lower volt- 
ages that not even the present difficulty in securing suitable 
cord and connectors arranged for grounding should permit 
the absence of this protection. 

372. Cable Connectors. 

The rule requiring that all poles of cable connectors shall 
be disconnected by a single operation may be met by the 
swivel-type connector, but this is not as desirable as the 
hayonet-type, which disconnects all poles simultaneously and 
can, therefore, not be so interrupted during the operation of 
disconnection as to leave a single pole connected and the 
portable cord and device possibly alive from this source. 

373. Identified Conductors, Cords and Connectors. 

Where portable cable must be depended upon to ground 
external metal of portable devices, the separable connectors 
must, of course, be of a type such that no connection of 
normally current-carrying parts to the terminals designed for 
the ground wire is possible with ordinary care by the person 
making up the portable cable and its attached connectors, nor 
in any event by the person connecting the separable connect- 
ors in practical use of the device. The employment of a sep- 
arate and distinctly marked ground wire (a third wire with 
two-conductor cables) makes mistakes very unlikely. The 
ground terminal on each side of the separable connectors 
should be no less distinctly marked. 

374. Use of Portables and Pendants. 

Most engineers discourage the use of portable attachment 
cords in any locality, because of their liability to become 
mechanically damaged and because of the tendency toward 
their continued use after they become very unsafe by lack of 
insulation. Many devices, however, are necessarily portable 
and portable cords must be used. ' 

Limitations for their use are therefore difficult to set and 
at low voltages the use of portable devices and cords does 
not necessarily present serious life hazard. The rule, as 
given, indicates the cautions which should be observed where 
use of cords is necessary. In many car houses special low- 
voltage circuits are run in car pits and other places where 
the use of some kind of a portable light 1s necessary, to avoid 
the extra danger by use of the relatively high-voltage oy 


circuit. 
(To be continued.) 


A USEFUL PORTABLE BENCH. 


By C. H. WILLEY. 


The home-made portable work bench shown in the 
accompanying illustration is used in the writer's plant 


Home-made Portable Work Bench for Shop Use. 
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and proves a valuable addition to the repair equip- 
ment, saving time and greatly facilitating overhaul 
work about the engines, generators and motors. Its 
construction is quite simple and hardly any description 
need be given, except to say that the length, width and 
height should be about 4 feet by 2 feet by 3 feet, to 
give best satisfaction. The axle passes through a hole 
in the base of the leg, shown at A. A section of brass 
pipe is driven in, as indicated at B, for a bushing, and 
thus prevents wear and tear on the wood with move- 
ment of the bench. 


COST KEEPING FOR ELECTRICAL CON- 
TRACTORS. 


System of One Contracting Concern Which Employs Five 
Separate Books to Segregate the Accounts. 


Keeping cost accounts in connection with electrical 
contracts may, in the opinion of some contractors, be 
simplified by entering items of different classes in 
separate books. Every concern, of course, may adopt 
a system of its own to some extent. One contracting 
company, whose blank forms for cost keeping are 
bound in convenient books, uses five such books in 
reaching the final result. 

The first is the order book in which is recorded 
with aid of proper forms the terms and character of 
the contract; a second book carries the labor costs of 
each job, which comprise hours and rate of pay; in 
the third book is entered the amount and the costs of 
all material for each job; another book shows the over- 
head expenses of all jobs being put through, and a fair 
apportionment of the overhead to each of the several 
jobs. The fifth book contains a recapitulation pertain- 
ing to each of the different contracts, giving ag- 
gregate costs. 

While few contracting firms keep what at first 
sight seems so elaborate a set of books, there are some 
advantages in the system described. For one thing, 
it permits keeping close tab on each set of expendi- 
tures—labor, material and overhead—so that unit 
costs are very readily obtained for different conditions. 
These are of very great value in estimating on 
other jobs. 


AMONG THE CONTRACTORS. 


The Reliable Electric Shop, P. C. McGillvra, 
owner, of Ottawa, Ill., lately installed twelve four-in- 
one light fixtures, made by L. Plaut & Company, in 
the junior children’s department of the Public Library 
at Ottawa. 


The Carroll Electric Company, Washington, D. C., 
has received the contract for considerable work on the 
distilling plant in connection with the naval radio sta- 
tion at Point Isabel, Texas. The amount of the con- 
tract 1s $47,500. 


C. H. E. Williams, electrical contractor, having of- 
fices in both Vancouver, B. C., and Seattle, Wash., has 
secured a contract for wiring the ten 9400-ton steel 
ships now under construction by the Erickson Ship- 
building Company at Seattle. 


The Wisconsin Electrical Equipment Company, 
Racine, Wis., is installing and connecting up motors of 
137 horsepower in the machine shop of the F. J. Green 
Engineering Company, Racine, to operate shop ma- 
chines in group drive. This electrical installation is 
replacing steam power. The motors are Gencral Elec- 
tric, 60-cycle, 3-phase. 
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Swords Brothers Company, Rockford, Ill., is wir- 
ing the new brick building of the Woman's Club. 


H. Arout, electrical contractor and dealer, Aurora, 
Ill., is doing the wiring for light and power of the 
Miller Diabetic Sanitarium, the contract price being 
about $3000. 


Hughett Electric Company, R. C. Hughett, man- 
ager, of La Salle, Ill., has about completed the fitting 
up of a new appliance and fixture store in the Kas- 
kaskia Building, in that place, in which a work room 
is provided in the rear part. Fixture displays are 
provided for by box-beam construction below the 
ceiling proper, the beams being supported by pilasters 
on the side walls. A flush switch for each pilaster 
serves the lamps and chandeliers hung from each 
beam. Back of this display section is the office, and 
a balcony floor for stock. 


NePage, McKenny Company, the well known firm 


of electrical engineers and contractors with head of-. 


fices in the. Armour Building, Seattle, Wash., and 
branches in chief Pacific Coast cities, is constructing a 
transmission line from Bremerton to Keyport, Wash., 
for the Bureau of Yards and Docks of the Navy, to 
cost about $9000. The company is also making the 
complete electrical installation in the Bradner Apart- 
ments, and is doing a large amount of work for the 
Emergency Fleet Corporation, the Portland and San 
Francisco offices also reporting considerable work of 
this nature. 


Bond Brothers & Company, Evanston, IIl., are 
active in the contracting line, notwithstanding the 
quietness of building operations. One of the jobs they 
have under way is that of wiring the Hostess Cottage 
of the Y. W. C. A., at Great Lakes. This provides 
for 125 lights. The new hollow-tile residence building 
of II. S. Bunting, Lake Bluff, is being wired for 140 
lights. They are also wiring the new building of 
August Kochs, at 1527 North Dearborn Street, Chi- 
cago, providing for 100 outlets. In connection with 
the remodeling of the residence of Robert Cluett, Hub- 
bard Woods, this firm is doing the rewiring for 140 
lights. | 


E. F. Pendergast & Company, Rockford, Ill.. have 
about completed the conduit wiring, and installing the 
signal system, in the Swedish-American Hospital. The 
contract amounted to about $3700. They are also wir- 
ing the new concrete building for Swift & Company 
for light and power, and installing one motor to oper- 
ate an ammonia compressor, and another for an ele- 
vator. This firm also wired the new seven-story, re- 
inforced concrete building of the B. Z. B. Knitting 
Company, for light and power; and wired the seven- 
story bank and office building of Freeport State Bank, 
putting in all conduits for light, bell and telephone 
systemis. 

Henry Newgard & Company, Milwaukee, Wis., 
has completed the installation of motors and adjust- 
able lighting fixtures in the factory of the Monarch 
Manufacturing Company, that city, which has big gov- 
ernment contracts for making army and aviation uni- 
forms. There are ten 1!4-horsepower motors and 
eleven of 21⁄2 horsepower, for operating sewing ma- 
chines from line shafts. The 300 adjustable fixtures 
are stich as to enable the operative to concentrate the 
light upon the sewing machine work at any desired 
angle. For this lighting a 10-watt lamp serves each 
machine. Two remote-control service switches were 
provided in the same building for the fire department. 
The same firm is installing the Bobroff nurse call sys- 
tem in Columbia Hospital. 
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Contractor- Dealer 
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Patriotic Window Display—Suggestions for Selling Current- 
Consuming Appliances — Increasing the Utility for Fans 


AN INGENIOUS PATRIOTIC WINDOW DIS- 
PLAY. 


Sterling Electric Company Aids in Thrift-Stamp Sale by 
Effective Plan. 


That it is just as easy to be progressive in patriotic 
activities as it is in commercial pursuits has again been 
demonstrated by the Sterling Electric Company, of 
Minneapolis, Minn., who for the present, at least, has 
stolen a march on the merchants of Minneapolis in the 
matter of Thrift Stamp publicity. 


The accompanying illustration shows the window 
and store front of this company and tells the whole 
story. The idea involved is told by M. V. Rutherford, 
advertising manager of the company, as follows: 

“I went to our Police Department and borrowed 
one of their semaphores that they use to direct the 
trafic in our downtown district. I had the sign cam- 
ouflaged to read ‘stop’ no matter what side was 
observed. On the sign a large hand pointed towards 


the window display, reading, ‘Uncle Sam is calling, 
answer him. See Window.’ The window display 
consisted of a revolving platform, upon which was 
mounted a big framed picture of Wilson, backed up 
by a Thrift Stamp picture. The balance of display 
was Thrift Stamps and War Savings Stamps, and a 
red, white and blue banner reading, ‘Be loyal to the 
U.S. A? On the left side of the window, was a figure 
of a United States postman holding in one hand Thrift 
Stamps and in the other, a Baby War Bond card. The 
rest of window was decorated with appealing Thrift 
Stamp signs. 

“On the opening day of the sale, we had two post- 
men selling stamps out in front of our door. Every 
day last week we had young women selling stamps to 
all passers-by. In the seven days’ sale, we sold over 


$1000.00 in Thrift Stamps.” 

The whole idea was original with the Sterling 
Electric Company and it took so well that the news- 
papers published the picture and gave the company 
space for an extended description. 


3 Thrift Stamp Window Display of the Sterling Electric Company, Minneapolis. 
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WHY WOMEN CAN SELL ELECTRICAL 
HOUSEHOLD APPLIANCES. 


A Woman’s Views on the Problems of Selling Electrical 
Goods and How to Meet Them. 


By Anna A. TIETZ. 


There is scarcely a field of occupation today that 
does not employ women workers. During the last few 
years, or since the beginning of war, which has en- 
gaged so much of our best manhood labor, women 
have and are successfully occupying men’s places in 
the industrial world that prior to the world conflict 
would have been considered unreasonable and perhaps 
absurd. The electrical field, heretofore considered 
perhaps altogether too technical for women, is receiv- 
ing its share of consideration from women workers 
and today they may be found employed in many of its 
varied branches. A very pleasant field along this line 
for women, which is daily broadening, is the selling 
of electrical household appliances. 

One of the greatest factors in the world replacing 
human labor is electric power, for which new uses are 
constantly found. One of the places that this “power 
giant” has entered to stay is the home. Its first entry 
in the home was the use of electricity for lighting pur- 
poses. Then followed the use of the electric washer, 
electric irons, etc., and today the list of the various 
useful appliances is too long to enumerate here. The 
annual sales of electrical houschold appliances now 
average millions of dollars, with each succeeding year 
showing an enormous increase. 


APPLIANCES APPEAL TO WOMEN. 


Women are more and more becoming educated to 
the fact that electric power in the home is not only a 
great time and labor-saving device, but a great moncy- 
saving device. Homes that once adopt the use of elec- 
tric power never return to the old, slow, unprogres- 
sive methods of hand power. To the contrary, they 
continue to add more and more electrical appliances, 
thus shortening labor and lengthening life. Even on 
the farm, where the work in the home always has been 
heavy for women and a far greater drudgery than in 
the city home, electric power has brought about great 
changes and today is making the work a pleasure and 
the women happier and more contented. 

Home electrical appliances, now carried by all up- 
to-date dealers, can be successfully sold by women. 
One reason perhaps is because woman understands 
woman, the same as man docs man, and each gen- 
erally prefers dealing with his or her own sex. A 
woman in making purchases, if taken care of by a 
saleswoman, feels at greater ease in selecting the arti- 
cle or articles she desires, entertaining no hesitancy in 
questioning their operation, durability, value, etc. A 
man when approached by a saleswoman in buying 
articles used ordinarily only by his sex not only feels 
less at ease than he would in dealing with a salesman, 
but in his mind (if not openly) he questions and per- 
haps sometimes underrates the saleswoman’s knowl- 
edge of those particular tools or goods. This same 
theory applies to a woman when dealing with a sales- 
man in buying goods which ordinarily only her sex 
uses. Then, again, the saleswoman has the advantace 
over the salesman in selling electrical household appli- 
ances because the woman naturally being the home- 
maker and caretaker, knows what is desired and re- 
quired of such appliances. It is through the operation 
and use of them that she knows and appreciates their 
value, knows the special conditions each device has to 
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meet, the same as the engineer, the electrician or 
mechanician, through application knows the require- 
ments of his various tools. 

A woman selling electrical household appliances 
knows and studies to know the different points in each 
of the various appliances that make the strongest ap- 
peal to her sex, and as a saleswoman she makes these 
points her basic, convincing and clinching arguments. 
In considering working comparisons she points out 
how electricity has the advantage in almost every de- 
tail. 


WHoy Women ARE SUCCESSFUL IN MAKING SALES. 


The electrical saleswoman’s greatest asset, as that 
of any other saleswoman, should be her personality, 
or, in other words, her patience, politeness always, 
diplomacy, tact and understanding in handling of the 
human element. Much help can be given the sales- 
woman in selling electrical household appliances not 
only by practical drilling of handling and closing sales, 
good advertising and attractively arranged stock, but 
also by having timely and practical window displays. 
One of the greatest educators of the public today to 
the use of many articles in all lines is through effec- 
tive and systematic advertising and through attractive 
and seasonal window displays. Many people are 
ignorant of the existence of many articles on the mar- 
ket until they see them advertised, or until their atten- 
tion is directed to them in an attractive window dis- 
play. Very often the appearance of a certain article 
in the window arouses their curiosity enough to enter 
the store or shop and ask the saleswoman or salesman 
to explain the use and operation of such an article. 
On entering an electric shop or electrical household 
department for the first time many visitors are greatly 
surprised and amazed to see the vast number of 
various useful articles that are on display. With few 
or perhaps none of the electrical appliances in their 
homes they are utterly ignorant of their actual exist- 
ence and the use for which they are intended. Here 
is the saleswoman’s opportunity to use her powers and 
diplomacy in patiently and tactfully explaining any 
article or articles the visitors appear interested in and 
calling to their attention other or new articles, force- 
fully dwelling on their usefulness, economy, instan- 
taneous service, etc., without urging them to buy. The 
visitors who leave without buying and who are invited 
to “come in again” even though they do not purchase, 
leave with a pleasant impression and feel free and 
welcome to return and perhaps on leaving after the 
next visit, take with them some much admired articie, 
which after consideration of its economy, its time and 
labor saving, they found they cou!d afford to own. 


NEED Not Have TECHNICAL KNOWLEDGE. 


To be a successful saleswoman of electrical house- 
hold appliances a woman need not have the knowledge 
of an electrician, mechanician or college graduate. The 
fundamental and basic principles of electric power or 
current required and measured by wattage, voltage. 
etc., for various appliances, and the cost of current or 
power per hour of such device is quickly learned and 
explained. Many dealers make it a practice to have 
the cost of operation per hour of such devices marked 
on the price tag thereto attached. As a general rule, 
women in the home are not vitally interested or do not 
care to concern themselves with the mathematical or 
technical problems involving the operation of devices. 
Their primary consideration of such appliances is to 
know their use, their economy, their time and labor- 
saving qualities. 
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When You Install 
Electricity 
in Your Building 


whether it be a home or business building, 
there are many points for you to consider , 
that if given attention in your planning | 
will save you future trouble and expense. 


This little booklet, called “The Gare- | 
way of Electric Service,” points out what | 
many of these things are in a most instruc- 
tive and entertaining way. 


*- You will find it worth while to read this little pamphlet care- 
fully before you have your electric installation made. 


We will gladly supply you with a copy if you will call, write 
or telephone for a copy. 


Just say you want a copy of the booklet “The Gateway of 
Electric Service.” 
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No One Can Remove 
the Lamp Without 
the Master Key 


P&S 
Shurlok, Sockets 


have proven their great value to 
hundreds of factories and business 
| concerns, hotels, railways, board- 
| ing houses and similar places where 
electric lamps are frequently re- 
moved by thoughtless or dishonest 
persons. 


Shurlok, Sockets not only prevent loss of lamps; they also pre- 
vent the unauthorized use of electric current from a lamp socket. 


When a lamp is put in a Shurlok Socket it is securely locked 
in the socket and can not be removed except by the holder of the 
master-key which is furnished with all Shuctok Socket installations. 


Shurlok, Sockets prevent loss of lamps, unauthorized use of 
electric current, and have many other advantages. 


We can install them for you. 


Two Examples of Free Copy Service Supplied to Dealers. 


MANUFACTURER AIDS DEALERS IN EDU- 
CATING CUSTOMERS TO STANDARDS 
OF BUYERSHIP. 


One of the essentials in electrical merchandising is 
to keep the consumer’s ideas of quality at a high stand- 
ard. His conceptions of quality standards are mostly 
obtained from that branch of the trade with which he 
comes in contact. How important it 1s, then, for the 
contractor and dealer to uphold such standards of 
material product and construction as will induce the 
consumer to buy on quality rather than price. To talk 


An Important 
Point to Consider In 
Buying Electric Fixtures 


Comparatively few persons have any idea of the importance in 
electric light fixtures of the little apparatus known as the socket. 


Every time you turn your light on or off the socket has to work. 
When you pull the chain or turn the key of a socket it is just like 
opening or closing a little gate by means of which the electric cur- 
rent is switched on or off. That is why the socket is very properly 
called “The Gateway of Electric Service.” 


Good authorities have estimated that the average socket is called 
upon to operate from 


Three Thousand to Four Thousand 


Times a Year 


That is a lot of work and it means that a socket must be most 
carefully made of the best materials and skillfully installed if it is 
to continue to render good service year after year. 


So you see the use of good sockets is a mighty important factor 
in your fixture installation. 


That is why we use and recommend P & S Sockets made by one 
of the most reliable manufacturers in the business. They give long 
and reliable service. 


This is just one of the important details showing the care we use 
in furnishing you with good durable lighting fixtures. 


price is to put quality and service in a secondary place 
and give the consumer an erroneous ideal as to stand- 
ards in buying. In the matter of promulgating a sound 
sales doctrine, Pass & Seymour, Inc., Solvay, N. Y., 
have had prepared a useful trade booklet, intended for 
distribution by dealers among their customers. In fact, 
it amounts to a little treatise on buyership, specially 
adaptable to the dealers’ customers. This firm lately 
had prepared a series of advertisements of its elec- 
trical equipment for the use of the contractor-dealer, 
each in printing-plate form, some of which are repro- 
duced herewith. 


No one can appreciate more fully than we do the desirability of 
attractive design and good “‘style” in electric fixtures. 


The property owner should, however, bear very clearly in mind 


when buying fixtures for a building that such equipment is put in to 
give long time service and that such service can be insured only by 
quality in both materials and workmanship. 


Style ideas change from year to year. But you don’t want to 
install fixtures every year. And quality stays at work for a lifetime. 


Here is just one example of what we mean by quality in fixtures. 
The socket which holds the lamp is the working part of the fixture. 
If its insulation and mechanical parts are not of the best quality trou- 
ble is likely to result sooner or later. 


P&S Sockets 


made by one of the oldest and most reliable factories 
in the business and whose product is fully approved by 
the National Board of Fire Underwriters. 


That is just one detail to show you the care We ex- 
ercise in seeing that you get the kind of fixtures that 


give long time service. P&S Brass Key Socket 


Two Advertisements That Ald Dealers to Educate Customers. 
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Making the Electric Fan More Useful 


Second Article Aiming to Increase Utility of the Common Fan—How it 
May be Used to Aid Ventilation, Heating, Drying and Other Purposes 


sense, consists in changing the air in a room 


Vy eee cs in the most generally accepted 
either by introducing fresh air, removing the 


foul air, or both. While many 
ventilating experts insist that 
both processes must be carried 
on to secure effective ventilation, 
and mechanical ventilating sys- 
tems usually provide for both, 
at least for large interiors, it is 
also true that for small interiors 
natural ventilation is most com- 
monly relied on by opening win- 
dows, transoms and doors. 
Fresh, outside air is permitted 
to enter and the vitiated air al- 
lowed to escape whither it will. 
In the case of kitchens, laun- 
dries, toilets, etc., where the 
foul air must be removed with- 
out permitting it to pass to other 
rooms, exhaust or ventilating 
fans are employed. 

Even with such simple nat- 
ural ventilation of smaller rooms 


cooling drafts. 


Increased Utility for Electric Fans. 


In the EvectricaL Review of Febru- 
ary 16, 1918, appeared the first article of 
this series. It was shown that the elec- 
tric fan was the first portable electrical 
appliance to come into much use, and 
now, after 25 years, is still used almost 
exclusively for cooling only and then 
but for a short season. 

Methods for increasing its efficiency 
as a summer breeze maker were pointed 
out. The value of using fans even on 
moderately hot days was also shown. 

Use of electric fans for materially 
aiding ventilation, aside from any cool- 
ing action, was briefly explained. 

In this article this subject is contin- 
ued and other uses for electric fans 
pointed out. 

In a third article will be discussed 
some of the ways in which manufactur- 
ers, central stations and dealers can aid 
in increasing the use of thts valuable 


should not be used for such service so as to prevent 
The fans should be turned so their 
prevailing breeze is in the natural direction for air 


movement in the room. 

It should be noted that the 
statement formerly made by 
certain ventilating interests that 
electric desk fans are of no 
value for ventilation, has no 
foundation. It may be admitted 
that they are not the complete 
solution of the complex venti- 
lating problem of a large inte- 
rior, but they do have a place— 
an increasingly recognized place 
—as a material aid to both 
natural and artificial ventilation. 
Moreover, it should be noted 
that they may be used, if placed 
and directed with judgment, so 
as to aid ventilation without 
cooling the occupants of the 
room. They will make the 
temperature of the room more 


an electric desk fan can often anpianee: 


be used advantageously to aid 
the natural current when the 
wind is absent or strong convection currents due to 
marked differences between indoor and outdoor tem- 
peratures do not exist. In this case the fan is placed 
on or near the sill of the open window and turned so 
as to blow inward, thus drawing in fresh air that 
otherwise would not enter naturally in sufficient quan- 
tities. Of course, the fan must be placed so as not to 
cool any one by its direct breeze, if that should prove 
objectionable. High speed is usually not necessary. 
This simple arrangement has been used effectively, for 
instance, for supplying fresh air to a sleeping room on 
nights when no natural breeze or cool air currents 
would enter. 

In the first article of this series it was pointed out 
that certain ventilating men, basing their opinions on 
the results of tests like those made by Dr. Leonard 
Hill, contend that it is unnecessary to ventilate by 
complete removal of the air several times an hour, but 
that partial removal suffices as long as the air is kept 
in motion by the liberal use of fans. In fact, this 
scheme is used by many motion-picture theaters to 
improve the quality of the air. In this case oscillating 
fans keep the air in circulation and at the same time 
moving in a general direction toward the outlets and 
exhaust fans. The same plan can be used effectively 
in many large offices, school rooms, factories and other 
places where considerable numbers of persons are 
present. The oscillating fans will serve as very eff- 
cient aids to natural ventilation, 1f no other ventilating 
equipment has been installed, and even will materially 
aid mechanical ventilating systems in securing a more 
thorough penitration of the fresh incoming air into 
all parts of the room and in preventing the tendency to 
short-circuit from inlet to outlet. High-speed fans 


uniform throughout. Oscillating 
fans are best for this purpose, 
but the non-oscillating types 
may also be employed in many 
cases, especially in the smaller rooms. 


ELECTRIC FANS FOR HEATING. 


The assertion that electric fans may be employed 
for heating purposes at first strikes the average person 
as a wild fancy of a fan enthusiast, but this is only 
because the fan has been so firmly fixed in the public 
mind as a cooling medium. The fact is that the fan 
is not a heater, but only a breeze maker. If its breeze 
is directed over a heating medium the breeze will 
naturally become warmed and in turn may serve to 
warm the room more effectively and quickly than if 
reliance is placed on the unaided convection currents 
from the radiator or other heating device. For in- 
stance, to warm a cold room in the morning, turn on 
the steam radiator and place a fan on the floor with 
its breeze directly blowing against the radiator. The 
heat of the latter will be disseminated much more 
quickly throughout the room. 


There is nothing wonderful about using a fan to 
aid heating. It has been done for many winters in 
connection with hot-air furnaces. The heated air 
from these seldom warms the windward side of a 
house on a very windy day, due to the wind leaking in 
through crevices around windows, doors, etc., and 
pressing the hot air back in the ducts. A fan placed 
in the duct near the furnace will force the warm air 
into the cold rooms and make it possible to get at least 
fairly comfortable conditions. Where indirect sys- 
tems of heating are used in connection with steam 
heating coils in the basement, fans of course are em- 
ployed to force the fresh air over these coils and then 
through ducts to the various rooms, although as a rule 
such fans are necessarily much larger than the ordi- 
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nary desk fans and have the driving motor outside 
the air duct. What is possible on a large scale is also 
possible on a smaller scale and much greater use of 
electric fans should be made in this way. 

Such use of electric fans aids not only heating but 
also ventilation in that it brings about the entry of 
fresh air into the room and causes a more active cir- 
culation of the air in the room. In fact, the fan can 
be used for this dual purpose in places where no air- 
duct system has been installed. A cover is placed over 
the lower part of the opened window and a fan placed 
within it with a short duct arranged so that the fresh 
air is blown against the radiator below or adjoining 
the window. In this way the fan will combine fresh- 
air ventilation with heating in a very effective manner 
in old buildings in which no ventilating equipment has 
been provided. This scheme has been used in nu- 
merous offices and has been found to increase the efh- 
ciency of the employes materially. 


Use or ELECTRIC FANS FoR DRYING CLOTHES, 
FRUITS, VEGETABLES, ETC. 


Clothes that have been washed have been hung 
outdoors to dry from time immemorial. Natural drying 
-in this way is effected both by the heat of the sun and 
by action of the breezes; in the absence of sunshine, 
of course, the latter action alone prevails. On rainy 
days clothes cannot be hung outdoors to advantage 
and in very large cities absence of yard space makes 
it rather uncommon for clothes to be hung out. Dry- 
ing indoors can be effected in the same way as in a 
yard, however, both heat and breeze serving to hasten 
the evaporation of the moisture. Heat, of course, 
evaporates it directly while a breeze removes the 
humid air around the clothes and replaces it by rela- 
tively dry air, thus greatly facilitating the evaporation 
in many cases without use of any heat whatever. In 
laundry dry rooms it has been found that both heat 
and artificial breeze when combined give the quickest 
and best drying action. In the home clothes drying 
by the aid of an electric fan has been found very 
effective as a means of saving both time and heat, both 
of which must be conserved in these strenuous days. 
It should be brought to the attention of householders, 
who in but few cases know of it. 

Considerable study was given by the Food Admin- 
istration and the Department of Agniculture last year 
to the most effective means of preserving the consid- 
erable quantities of vegetables and fruits that were 
raised last year as the result of the home-gardening 
movement. These perishable products were grown in 
such amounts as to exceed in many cases the require- 
ments of immediate home consumption. The ordinary 
methods of preserving require considerable quantities 
of sugar, which has been a scare commodity for many 
months. If waste was to be prevented, some other 
method of preserving was evidently needed. For- 
tunately, in the old and tried method of drying, mod- 
ernized for present needs, the solution was found. 

Many fruits have been sold in dried form for many 
years, such as raisins, prunes, apricots, etc. Drying 
permits sale and use of such products out of season 
and shipments to long distances without spoilage. This 
is because decay of perishable foodstuffs requires the 
presence of moisture, which forms a large constituent 
of fruits and vegetables; by removing the moisture 
decay is prevented. The old method was to hang up 
the fruits, etc., on strings and expose them to the air 
for several days or weeks, if necessary. Nowadays 
this is too slow. The electric fan has been found to 
be the modern solution. 
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The fruits or vegetables are placed on strings or, 
better yet, trays made with coarse cheesecloth or 
screening for the bottom. Several such trays can be 
superposed and elevated a foot or so over the table. 
An electric fan is placed so as to blow its breeze up- 
ward through the trays. If a small quantity of mate- 
rial is to be dried, strings will serve nearly as well as 
trays. The breeze from the fan brings relatively dry 
air in contact with the fruits, drying them very quickly 
and in a sanitary, convenient and economical manner. 

The food situation is more acute this year than last 
and home gardening is being urged much more actively 
than a year ago. The experience gained last summer 
will result in larger and more valuable garden prod- 
ucts. The sugar situation is not much improved. Con- 
sequently electric fans should be used to a much 
greater extent for drying garden truck than last fall. 
But the public must be informed of how the fan can 
be used advantageously for this purpose. 

In the home, drying the hair is a difficult problem. 
Special electric hair driers, with heater and fan com- 
bined, have been used. In winter a common desk fan 
may be used, however, by placing it next to the top and 
end of a steam radiator so as to blow the warm air 
across the radiator top. 


MISCELLANEOUS USES FOR THE ELECTRIC FAN. 


It is not the purpose of this article to discuss all 
the possible uses for the common electric fan, but 
rather to indicate how quite a few simple applications 
of it that are but little known to the public in general 
can be employed to much advantage. Before closing, 
it may be worth while to call attention to a few others 
that illustrate the great utility of this handy electrical 
appliance. 

Merchants have come tc realize the value of store- 
window displays in attracting the public attention to 
their wares. Of course, the first need is to have the 
window in condition that it may be seen through. 
During very cold weather frost on the windows nulli- 
fies their display value. It was found many years ago 
that electric fans blowing against the inner window 
surface will remove or prevent frost. This action is 
due to bringing warm, dry air from the store interior 
against the glass surface so that any frost there may 
be on it is evaporated, and its further formation pre- 
vented because the temperature of the glass is raised 
to above the frost-formation point. This is a very 
simple and inexpensive means of keeping the windows 
clear and is much safer and superior in every way to 
use of a row of gas jets along the front of the window 
at the bottom. : 

In the way of window displays also may be men- 
tioned an effect that is not new but very timely. The 
country is on the qui vive about the war and displays 
of military or naval objects arouse keen attention. 
Nothing is more suitable in finishing off such a dis- 
play than our splendid Stars and Stripes blowing its 
folds in a breeze easily produced by an electric fan. 
In entertainments likewise a charming effect is pro- 
duced by raising Old Glory on a flag pole in the pres- 
ence of the breeze of electric fans. 

These are but simple illustrations of how useful a 
fan can be made for a variety of purposes and they 
show that the common notion that it is to be employed 
for cooling only and then put away the rest of the 
year is all wrong. In the concluding article of this 
series, to appear in an early issue, will be discussed 
what central stations, fan manufacturers and dealers 
can do to bring these as yet almost unknown uses to 
the attention of the public. 
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The Mohr-Jones Hardware Company, Racine, 
Wis., which conducts an electrical appliance depart- 
ment, has adhered closely to the cash system of sales. 
On this basis the sales of appliances in 1917 amounted 
to $6000. Included in these sales were washing ma- 
chines, vacuum cleaners, ironers, electric irons and 
toasters. It is explained that a 3-per cent discount is 
made for sales over the counter and for well rated 
customers a credit of 30 days is given, and a 2-per cent 
discount is offered for cash in 10 days. But, with this 
firm, the monthly-payment plan has not been put in 
practice at any time. Racine has a great industrial 
payroll and wages are high. Sales undoubtedly could 
be greatly increased by offering to sell on the easy- 
i . payment plan and by personal calls at residences; but 

I have mentioned the importance of your educat- this company does neither. It relies on circulars, let- 
ing the employees of the central station and now ters, local newspaper advertising and window displays 
would recommend your becoming familiar with the to induce customers to come in. Its idea is to grant 


re 
ray 
ee hi 


partment, as we refer to our “trouble” department 
here in Dayton. 

Get close to him and his men. Educate them as to 
the construction and operation of your product. If 
you do this you will be relieved from many worries. 

Imagine a “trouble” man of the central station on 
a visit to a customer—some slight trouble may have 
developed with your water system which is easily rem- 
edied by this man through his knowledge of your prod- 
uct. This sort of co-operation eliminates unnecessary 
4 loss of time, makes for efficient service and results in 
K a satisfied customer for the central station and the 
' manufacturer. 

ELECTRIC SERVICE RULES. 
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ELECTRIC TRUCK RUNS BETWEEN CHI- 
CAGO AND CLEVELAND. 


The congested railroads and railroad terminals and 
abnormal amount of freight to be handled have caused 
a number of motor-truck fleets to ply between cities 
with groceries, perishable goods and general merchan- 
dise. This work has been confined very largely to 
gasoline trucks. While these trucks have succeeded in 
making deliveries the roads have suttered under this 
strain, especially, during last winter, and troubles and 
delays have occurred in deliveries as the roads became 
worse with time and the cost of maintenance of tires 
and moving parts increased accordingly. Nevertheless 
these fleets of trucks have and are doing good work 
and in most cases are managing to make pront for their 
owners notwithstanding the high cost of upkeep of 
the trucks. 

In the past the electric vehicle has been looked upon 
as a vehicle for short hauls in the city at low speeds. 
This field it serves admirably, without a doubt. How- 
ever, there is an impression that the electric truck is 
not adapted to long hauls. While this is true, based 
upon one battery charge, it is far from true if a battery 
exchange system is in vogue en route. It is just as 
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Three-Ton E'ectric Truck Carrying One Ton Overload That 
Traveled the 415 Miles Between Chicago and Cleveland 
In 62 Hours. 


necessary to re-charge the battery of the electric 
vehicle, or change batteries as it is to fill up the gaso- 
line tank of the gas truck. 

That the electric truck may, and with advantage 
might, be used for long hauls was emphasized recently 
when an electric truck made a run of 415 miles between 


Chicago and Cleveland. The truck was a 3-ton Walker, 
belonging to the Reid, Murdoch & Company, of Chi- 
cago. This firm operates some twenty trucks for trans- 
portation of wholesale food products in the city and 
suburban districts. 

It was necessary to deliver some merchandise in 
Cleveland on short notice, and the delays due to con- 
gestion of freight sheds, car scarcity and so on could 
not be tolerated. One of their three-ton trucks was 
accordingly loaded up with 8164 pounds of merchan- 
dise—one ton overload—and sent on its way. It 
traveled the distance, 415 miles in 52 hours, actual 
running time, and without hitch or trouble, notwith- 
standing an overload of one ton. 

It is thought there is a wide field for regular runs 
of this sort, for shorter distances, such as between a 
city and outlying towns, fifty to a hundred miles apart 
and even more. Good roads are gradually coming, and 
the electric is not nearly as rough on roads as is the 
gasoline truck. Battery exchange stations—or charg- 
ing statipns—might be necessary for the longer runs. 
Where distance and roads permit the electric truck 
would show lower operating cost than the gasoline, 


MOVING LIVE STOCK BY MOTOR TRUCK. 


During the last year the highways leading to Cin- 
cinnati came into very wide use for the hauling of 
live stock to the stockyards of the city limits by 
motor trucks. This method of transportation is com- 
paratively new and grew out of railway congestion 
which compelled farmers to find other ways of reach- 
ing market. During last year there were hauled over 
highways from a radius of 30 miles 77,244 hogs, 
23,6018 sheep, and 28,545 calves, with 27,721 head of 
cattle, about 40 per cent of which were driven in on . 
hoof and the rest hauled in motor trucks. The driv- 
ing Of cattle to market has not been found profitable, 
as they can not be driven any distance in cold weather, 
while in hot weather the trip causes overheating, de- 
terioration of flesh, a slow market with the packers 
and lower prices. Cattle are being brought in in spe- 
cially constructed auto-trucks, and hogs and sheep are 
hauled in double-decked motor trucks. With good 
roads around Cincinnati it is reported that such trans- 
portation promises to be permanent, the stock being 
hauled cheaper than by railway, arriving in better 
condition and in quicker time. This 1s work the elec- 
tric vehicle could well do in many places. 


ELECTRIC VEHICLES IN NORWAY. 


Electric vehicles are now receiving considerable 
attention and encouragement in Norway for every 
form of mechanical propulsion. Heretofore gasoline 
cars have been practically the only machines in use 
in the country. For several months past no gasoline 
has been received, and as there are but few electric 
cars in Norway, automobiles have practically disap- 
peared. 
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Helping the Electric Truck in Chicago 


Commonwealth Edison Company's Advertising and Educational Cam- 
paigns on Garage Service Encourage Use of Electric Trucks in Chicago 


T WAS at the close of last year that the Common- 
| wealth Edison Company’s electric garage, located 

at Jackson Boulevard and Morgan Street, was com- 
pleted. The garage was designed primarily for the 
reception of electric trucks, where they would be 
garaged, washed, cared for and their batteries main- 
tained in efficient working order. For this service the 
owner of a truck would pay a definite monthly sum 
plus the cost of battery charging, in this way being 
relieved of all matters pertaining to the truck outside 
the initial investment, payment of taxes, insurance and 
drivers’ wages. 

Since that time the Commonwealth Edison Com- 
pany has carried on its campaign for encouraging truck 
owners and others having transportation to do to 
investigate the electric truck, and, if they desire, to 
take advantage of the rentable garage service inaug- 
urated by it. It has been felt that the ability to 
own a truck and yet be relieved of practically all the 
uncertainty as to performance and costs and troubles 
of maintenance would go a long way toward helping 
the prospective truck owner who, alone, lacked facili- 
ties for launching out upon scientific electric trucking, 
and thus encourage the more general use of the electric 
truck. Since the garage has been completed the com- 
pany has maintained a deliberately planned and con- 
scientious campaign for educating companies and indi- 
viduals in the possibilities of the electric truck, point- 
ing out how by its garage service the electric truck is 
now within the reach of all from the smallest to the 
largest owner. This campaign, frank and convincing, 
is now bearing fruit. 


REACHING THE PROSPECTIVE TRUCK USER. 


The company has and is employing many, perhaps 
most, methods of reaching the users and prospective 
users of trucks. There is the medium of the mail for 
delivering independent folders and letters addressed 
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Fig. 1.—Thirty of These Trucks Convertible for Ice or Coal Are Seen Daily in Chicago. 


to individual truck users. Through the same channels 
monthly power and electric light and fixture bills may 
have advertisements printed on the bills or sent out 
separately in the same envelope. Even the envelopes 
themselves may have printed upon them advertising 
matter telling of the electric truck. Billboard adver- 
tising is another means by which the truck user may 
have his attention drawn toward the economy of the 
electric truck, although this method, while giving wider 
publicity than the mails, covers less fertile ground. 
Advertisements in the daily and weekly local news- 
papers are doing their part in reaching the possible 
truck user. 

Direct letters sent out to commercial concerns and 
probable and possible truck users, in fact, all being 
likely to use mechanical methods of transportation, 
have brought satisfactory results. These letters take 
a weekly, semi-monthly or monthly form and tell of 
some phase of the transportation situation, of the elec- 
tric truck and what it has and can accomplish. Some 
examples of these letters are shown herewith. Each 
letter aims to strike to the heart of some vital factor 
of the day. Each letter is timely, terse and yet com- 
plete. The aim is to say enough and yet not befog the 
issue. And after attracting attention and holding the 
interest, each letter eventually comes back to the com- 
pany’s offer of its new garage service. 


“Electric Motor Trucks are built to suit your 
particular business. They will perform your delivery 
service cheaper and give more constant satisfaction 
than any other means of transportation. 

We know this and are prepared to prove it by 
making a contract with you by which all the prin- 
cipal ïřactors of your operating cost will guaranteed 
for the next four years. 

Our large Service Station at Jackson Boulevard 
and Morgan Street will garage and maintain one 
hundred trucks on this basis. 

Shall we count you among the few keen business 
ñrms which will seize this opportunity to save 


Ten More WII! Soon 


Be With Them. 


April 18, 1918. 
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THESE PROMINENT CHICAGO COMPANIES HAVE ADOPTED 
ELECTRIC TRUCK SERVICE—THERE’S A REASON 


Naine No. oY Trucks 
BAKERS 
Ward Baking CO......ssasssssss essensen so 60 
Schulze. Baking CO. sesscaen oe ene tot ines eos 23 
H. Piper & C0 ec s ae ee he gea eh ee n eee 4 
Pewers Baking CO sou 4 ee pe Bald Fal ew we aes 4 
Oak Park Ba@kin® CO: 4646644454 65 46 os Shes 2 
BREWERS 
Manhattan Brewing Co........ 000. cee ee eee 12 
Anheuser Busch Brewing Co............... T 
yottfried Brewing Co... ... 0... ee ee 6 
Pilsen Brewing Cao... cc. cw ee ee eee $ 
Hoilman Brewing Co.... 0.0.0... 0.0 ee ee ee 3 
Fortune Brewing Co... . cc cc ce ee ee wee l 
The Best Brewing Co... ... 02. eee nso 1 
- Sieben’s Brewery CO. 2... cc ee ee ens 1 
CENTRAL STATIONS 
Commonwealth Puison Co, oo... 0. ce ee ee ee 132 
Public Service Co. of Nerthern Ibinois..... 7 
COAT. AND ICE DEALERS 
CONSIIIMEES: COs 355 4k Ok Be Ree OR wee 30 
Peoples Pure [ce Co... .. 2. eee ew ee ens 2 
Lineal: TCS. Coss ogc ek. teeta se WG ek REE ER SS 4 
DAIRYMEN AND ICE CREAM DEALERS 
Anderson & Goodman Ice Cream Co........ 11 
Blue Valley Creamery Co... ........0.006. ae S 
McEride Bros. & Knobbe Ice Cream Co..... 3 
O H- Gever aa ea hh ease eae ht Nee eee te 3 
Weiland Ice Cream Co... 0... cc eee wet ee eens 
DMP OS: C0 io te ean Re ety Be Bae ae coy. A 1 
National Milk CO sence 605 oe Jie cde eh aod Sees 1 
DEPARTMENT STORES. ETC. 
Marshall) Field & CO... net 2 ew Rea Ir 
Carson, Pirie, Scott & Co........0......006. sf 
The IS oh eds Beck. aee wks Roa hah at le eo iow ee ea Ee 53 
Mandet DrOS 5.0445 Cale eea OE E y E E 52 
Boston Stores rensigna ert ire Ben ee Sewer a a 13 
Chas. A. Stevens & Bros.............. rays 3 
Gage Bros & Cõncrrihas ioka we eee ees 1 
DEPARTMENTS OF CITY 
Lincolw Patki eneee oare ia er EERE SES 3 
Pepartment of Gas and Electricity........ 2 
EXPRESS AND HAULAGE COMPANIES, ETC. 
American Bxpress Coal... 00. ee ce eee RN 
Olson Cartage COs oo ossea rse Bee ay 
Par ke- Bros idee ea ek ek ba eh ae @ weg 2 
Fancher Bros, (Givet NM inka eee ec oe Oe Wee at 2 
A T: Willett C0 ueetk idinon ae aA Ee Ea Gees 1 
FURNITURE DEALERS 
Ao T ANIrCEWS ce dn era ice oo aces PA eee 2 a 


GROCERS, CONFECTIONERS, FISH DEAL- 
ERS, ETC. 
Case & Martin 2COs, 662i 8 8S Ee eee ee oes 63 
National Tea COs.cs «sb oe beh OAS we eee eae 4 15 


money and insure delivery service in the four uncer- 
tain years to come?” 


“All due credit must be given the horse-vehicle 
and gas-truck, but for city work use the Electric 
Truck if you would conserve feed and gasoline and 
reduce trucking at the same time. 

Night-made electricity is the logical “fuel”? for 
city trucks and far cheaper than any other fuel on 
the market. 

Over 1000 electric trucks are now in service in 
Chicago and these are delivering the goods at lowest 
operation cost, for their owners. 

We are prepared to make a four year contract 
with you which will definitely fix your cost, 1f you 
will use electric trucks operated from our New 
Service Station at Jackson Boulevard and Morgan 
Street. 

The enclosed folder tells you about our New 
Electric Truck Service. Take time to read it today, 
then ask us to give you the figures.” 


“Have you noticed the increasing number of 
Electric Trucks on the streets lately, and particu- 
larly during the past stormy weather? Chicago 
merchants are realizing that they are the most prac- 
tical, economical and service-giving motor vehicle, 
are ordering additional Electric Trucks to replace 
oter vehicles. . , 

Where can you find today a vehicle that meets 
War Time Requirements of Economy and Fuel Con- 
servation te cope with the Electric Truck? 

If you will use Electric Trucks we will guarantee 
their economy for four years, provided you contract 
with us to keep them in our New Service Station at 
Jackson Boulevard and Morgan Street.” 


Name No. of Trucks 
GROCERS, ETC.—Continued 
Reid, Murdoch & Co. ..... eee eee ee 24) 
Bhs Js Heinz Uy aso as eaaa oe tage Aad, Bae gh ore 3 
Claussen & (SOs sen a by om ee eek Sa ee oe ite 3 
Site lS. M- C0 | ei oe a eed pis Matai Sots Baan 1 
Lake Superior Fish Co................20.. 1 
W. F. MeLaugshlin & Co.................06. 1 
LAUNDRIES 
Edgewater Laundry ............. 0 ccc ee eee 2 
Quality Wet Wash Laundry Co............. 2 
Schlecht Bros. & Co. (Towel Supplies).... 1 


MANUFACTURERS 


Western Blectrie (C6. scssice kane eis edawes 3 
General Electric Cao... oe ee ee ee 3 
Chicago Mill & Lumber Co................. 2 
Grand Crossing Tack Co.......... 0.2.00 cee 1 
Wm. Erby & S0nS 246 e664 ostee ee bbws das bk 1 
General Chemical Co........... 0.00. eee 1 
A. O. Fisher & Co. (Cigar Boxes).......... 1 
MISCELLANEOUS FIRMS 
A. Dickinson Co. (Seeds)... ..........0.00. 9 
American Posting Service (Bill Posters). 4 
Chicago & Northwestern Ry..........0.008. 2 
Machinists Supply CO0...sesasanena sereoo nsa 1 
Pure Carbonic CO......sssssssesesessss. ia 1 
Western News (CO cos 66 eis hs 6 OER ROW ee 1 
Ernest Weinhoeber (Florist)............... 1 
Montgomery Ward & Co......... cc ee ee eee 1 
Riverview Park ea een So ole 46 teen BE Ase See Z 
PACKERS 
Arnold UNOS eters a et eS hte eon ee a oo lye 1 
Hammond Packing Co... .. 0... ce ee ee eee 1 
Fulton Packing Co... .. 2 ee ce ee te wwe 1 
RESTAURANTS AND CATERERS 
John R. Thompson Co........... 0.0020 sse 15 
Messenger Sabine we Sb YES sae ae Roe Ew ow eG eee 4 
Chas. Weeghman ........... ccc cee ee eee tee 4 
Delco Lunch Co...... 2... ce ce wees -| 4 
Wm. M. Wa lk@fie os soho dk 64 606664644 Ao 2 
Horn & Hardart Automat Co........... ae 2 
John B. Gaper 2.255 628 54.035 ta RSs wee ew ees 1 
STRUCTURAL FIRMS AND FOUNDRIES 
Jos. T. Ryerson & Sons............. 0.000 2 
Reedy Foundry Co....... 0.2... 0. cc ce cee I 
A. H. “ANGeGrsOn? ese oi ee eo bee he we wee ee 1 
Crane CO -ra 8 ou on he BE eae hw a Gd Sa ae ees 2 
Lammert & Mann.................. cee ees 1 
VEHICLE AND BATTERY MANUFACTURERS 
Walker Vehicle Cp....... ee ee ea ara 4 
Blectric Storage Battery Co................ 2 
Anderson Electric Car Co... . cc. cc cee ee ees 1 
Edison Battery COss 4.6% eae ene 6 HSE s | 
K. W. Battery CG663 664s a wie dR OR ee ere 1 


Fig. 2.—Like a Magnet, This Convincing List of Satisfled Electric Users Draws the Interest of the Prospective Truck Operator. 


“The blizzards this Winter have hit the Chicago 
merchants hard, due principally to the loss of truck- 
ing horses. 

Mr. H. L. Roberts, Superintendent of the Anti- 
Cruelty Society tells us that 86 horses were shot 
last month because of injuries sustained in falls on 
icy pavements, and 368 others were ordered off duty. 

These startling facts are turning merchants to 
Electric Trucks—the most rehable and economical 
means of transportation for city service today. 

It 1s sound business judgment on your part to 
adopt Electric Trucks, and if you will do so, we will 
contract with you to definitely fix your trucking 
costs for four years and keep your trucks in our 
New Service Station at Jackson Boulevard and 
Morgan Street.” 


“Electric trucks show their stamina and power of 
endurance where the work is hard and steady. They 
are built of high grade material. have power that 
prevails, speed that satisfies and you can depend 
on them to give you satisfactory service in all kinds 
of weather, at the lowest operating cost. 

The fact that bakers, coal and ice dealers, dairy- 
men, grocers and many others use Electric Trucks 
every day proves their greater usefulness particularly 
for city service. 

We know that it takes time to sell a man the 
electric principle of trucking but once we get the 
opportunity to demonstrate its efficiency as com- 
pared with other vehicles, there is but one result— 
more Electrics. 

If you will use Electric Trucks, we will contract 
with you to definitely fix your trucking costs for 
four years and keep your trucks in our New Service 
Station at Jackson Boulevard and Morgan Street.” 
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It might be pointed out that the Commonwealth 
Edison Company’s offer to guarantee the cost of oper- 
ation for four years at once proves its knowledge 
and faith in electric truck performance, and imme- 
diately removes the uncertainty from the transporta- 
tion problem so far as the electric truck is concerned. 

Another method of arousing interest in the electric 
truck—and one of the methods that has proved excep- 
tionally successful—is to circulate in folder form a list 
. of Chicago’s satisfied users of electric trucks. A list 
that has brought in a large number of inquiries and 
requests for trial performance is shown in Fig. 2. This 


list is not, however, up to date, for since distributed a 


number of additional trucks have been ordered. 
Amongst the very latest additional orders are those of 
the Consumers Company for ten 3 and 5-ton trucks, 
Schulze Baking Company Io trucks, Peoples Pure Ice 
Company two 3-ton trucks, Wet Wash Laundry Com- 
pany four trucks, Crane & Company one 3-ton truck, 
Dixie Cotton Felt Mattress Company two I-ton, one 
2-ton, and one 3-ton trucks, besides a number of orders 
for single trucks. 

Two of the largest teaming companies in Chicago 
and vicinity are at present operating each a 5-ton 
truck, making rigid comparisons with their large fleets 
of gasoline and horse-drawn vehicles, with a view to 
determining the desirability of discarding gasoline 
trucks and horses. 

Another interesting development is that the Frank 
Parmelee Company, operating a large transfer and bus 
service in Chicago between railroad depots and hotels 
for baggage transporttion and so forth, has recently 


Fig. 3.—Silent and Businesslike, 
Electric Truck Delivers ice Without Loss of Time and With 


Rapid and Odorless, the 


Minimum Loss of ice. In Summer When the Demand for Ice is 
at Its Peak the Electric Goes its Way Where the Horse Fails. 


ordered an electric bus to hold 12 people, to be used 
for service between railroad terminals and hotels. 

It has been said that the electric sells itself after 
one has been sold. This is very largely true, but not 
wholly so. However, it has been found that the satis- 
fied electric truck user makes the best salesmen, and 
perhaps there is no better sales argument to employ 
with a prospective user than to refer him to a number 
of satisfied users of electric trucks. To do so not only 
proves the open-mindedness of the central station, but 
encourages the prospective buyer, and the trust and 
optimism thus bred usually clinch the deal. Imitation 
is the height of flattery and nothing could flatter the 


ELECTRICAL REVIEW 


Vol. 72—No. 15. 


electric truck more than for a user to keep on buying 
electric trucks when needing more transportation facil- 
ities. Yet the more electric trucks the large user pos- 
sesses, the more he seems to like them, and it is safe 
to say when in the market for means of transportation ' 
it is the electric truck that is chosen. Marshall Field 
& Company did not buy their 270 odd trucks all at 
once any more than did the other large department 
stores who with their 470 odd trucks have cut their 
delivery costs to a minimum. 


THE TRIAL PERFORMANCE. 


Acts speak better than words. It is performance 
that counts. There are always with us the doubting 
ones, and it is for these that trial performances are 
resorted to. The Commonwealth Edison Company is 
not only willing, but is anxious to furnish whenever 
possible trucks for trial purposes, during which costs 
are carefully kept as to battery charging. Garaging, 
insurance, the tires and lubricants, and so on, are 
definite charges, energy and battery charges being the 
variables. It is, however, the cost per mile that inter- 
ests the prospective purchaser. In nine cases out of 
ten these trial performances, which may be continued 
for some little time, are convincing. Lower operating 
costs invariably accrue. Often the purchaser finds the 
time of deliveries is reduced, and this is, of course. 
particularly the case when it is a matter of supplanting 
horse-drawn vehicles. In passing it might be men- 
tioned that although the gasoline truck has, on the 
average, a higher speed than the electric, it does not 
always show the shorter time for deliveries. The elec- 
tric truck has far more rapid rates of acceleration, 
and this fact alone often enables the electric to make 
better time where frequent slowing down and starting 
‘gain occur as for door to door deliveries and through 
congested streets—a condition that also costs far less 
in wear and tear and fuel with the electric than with 
the gasoline truck. 

It has often happened that one of these trials re- 
sults in the prospect obtaining an electric to try out, 
which means that the fleet of gas trucks will be event- 
ually replaced by electrics. The trial performance is 
unequalled: for interesting and converting those that 
doubt the operating costs claimed, and always empha- 
sizes Other advantages such as cleanliness, silence, ab- 
sence of odor, general efficiency, and sustained uni- 
form performance. i 

There are various ways of making a sale of any- 
thing. One is on talking points, another is on prophe- 
sies, another on guarantees. But there is only one way 
of making a repeat sale, however, and that is on satis- 
factory performance. This being the case, it is rea- 
sonable to suppose that the repeat order represents a 
satisfied customer. The electric trucks sold in Chicago 
are being sold because it is possible to show them a 
good investment. They are being sold because they do 
things better and cheaper than some other forms of 
truck will do them. Electric trucks in Chicago are 
going over the top because a wide-awake central- 
station company is co-operating with electric truck 
manufacturers, both, in turn, realizing that never was 
time more favorable to the electric than today. 


ELECTRICS PROGRESSING IN ENGLAND. 
Although the development and use of electric 
vehicles was comparatively slow in England prior to 
the war, the electrics have been given a big boost since 
1914 because of the great need for gasoline for mili- 
tary trucks and airplanes. Commercial electrics have 
consequently come into considerable use. 


April 13, 1918. 


QUESTIONS AND ANSWERS 


All readers are invited to submit questions and answers 
to thss department. Anonymous conimunications will not be 
considered. Questions should relate to electrical matters of 
any kind. nswers contributed by readers should be sub- 
mitted preferably uathin eight days of the date of publication 
of the question and should be limited, if possible, to 300 
words. Payment will be made for all answers published. 


Questions. 


No. 420.—Time STUDIES IN ELECTRICAL CONSTRUCTION.— 
I would like to inquire whether any of your readers ever 
have made, or know of any one having made, a time study 
of the labor elements of installing conduit, boxes, etc., for 
electric wiring. If so, from whom and in what form are these 
data available?—R. M. E., St. Paul, Minn. 


No. 422.—Moror-StarTING Trous_e.—A plant supplying 
a small town with power and light contains the following 
equipment: Two 374-horsepower high-speed engines, run- 
ning 350 revolutions per minute and driving two belt-driven 
20-kilowatt, 60-cycle, 2300-volt, 1800 revolutions per minute 
generators. Two exciters belted to the generators give 90 
volts. The switchboard is equipped with voltmeters, am- 
meters, rheostats, but no regulators for the machines, voltage 
regulation beig done by hand. Primary lines are of No. 8 
copper. At about 500 feet from the power house the first 
transformer of a bank of three 7%-kilowatt units connected 
closed delta is taken off; they supply 220-volt power to an 
elevator motor 1000 feet distant from the power house. 
The next transformer is 150 feet farther on toward the ele- 
vator and the last one in the bank is 250 feet from the ele- 
vator. Secondary lines are No. 8 copper clear to the motor. 
The motor is 5- horsepower squirrel cage with no starting 
device. When attempt is made to start the motor without load 
and with no friction on bearings it pulls the line voltage.down 
from 220 to around 100 volts and holds at this point for about 
three seconds when it begins to build up, and at the end of 
ten seconds returns to 220. The motor will then be running. 
It not only pulls down the secondary voltage but also the 
primary voltage so that the entire system is effected. The 
engine also shows an appreciable decrease in speed, but as 
no proper speed indicator is available, it is impossible to tell 
how great is this drop in speed. The engine flywheels weigh 
about 250 pounds each and we surmised that they are so light 
as to be unable to withstand the sudden jar of the motor 
being thrown on. The motor will pull 5 horsepower when 
up to speed but will not start itself. We do not know where 
the trouble is located, on the line, in the power house or at 
the motor?—B. A. Watertown, S. D. 


No. 423.—Iron Bars For Bus Bars.—An order was re- 
ceived for a new switchboard containing voltmeter, ammeter, 
main switch (fused. for 400 amperes), ground lamps, pilot 
lights and four circuit switches. Being unable to obtain copper 
for the bus bars, flat iron was used, having seven times the 
cross section of the intended copper, with joints scraped and 
bolted together. The board was inspected and passed by the 
local inspector under Rule 2, section b, second paragraph, of 
the 1915 Code. 

Several weeks later this same inspector called and stated 
his office claimed all bus bars must be of pure copper, and 
that the inspection department would not approve a substitute 
that might start a bad practice among contractors and switch- 
board builders. Reference was made to rules 18, 49 and 57. 
In none of these rules is it stated that conductors must be 
made of copper, only in Rule 18 it shows the carrying capacity 
of wires and cables of 98 per cent conductivity. 

The firm using this switchboard is working on special 
war orders for the government and if unable to get a ready- 
made board or copper bus bars must shut down or pay hazard- 
ous insurance rates. I would appreciate opinions from some 
authority on this subject, as it has been impossible to obtain 
satisfaction from the electrical engineer of the underwriters. 
—L. G. Dubois, Pa. 


No. 424.—LiGHTNING Rops ror Farms.—In_ advancing 
the well-known reasons for rodding farm, barns and sim- 
ilar exposed rural structures, what actual data are available 
as showing conclusively the wisdom or necessity of install- 
ing lightning arresters? What data are there showing the 
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actual reduction of Habe and fire losses due directly to 
rodding buildings ?—M. McG. Fargo, N. D 


No. 425.—Copper-CoverED WIRE ror Naval Use.—Is 
copper-covered wire used upon ships, in the navy espe- 
cially, for electrical purposes where strength is required, 
such as for antennae of wireless outhts? The writer has 
heard it stated that copper-covered wire is unable to stand 
up in salt-laden atmospheres, and where corrosive fumes 
from the stacks of battleships have to be withstood. Is 
this correct, and what metal supplants copper for this class 
of service ?—P. M. C., San Francisco, Cal. 


Answer. 


No. 421.—Wirinc FoR FarmM-Licgutinc Pranrts.— Where 
the common 32-volt farm-lighting plants are installed, is the 
wiring usually done by a reputable electrical contractor from 
the nearest town, or by the farmer himself? Is it customary 
for the manufacturers of such plants to recommend first-class 
wiring of the premises by a competent contractor; do they 
give suggestions as to how the wiring should be done, or do 
they treat it as a matter of no concern of theirs or even 
minimize its importance, thus giving the impression that prac- 
tically anything will do?—T. H. R., Guthrie, Okla. 


Why should not the electrical wiring of a farm 
home receive the same careful attention that a house 
in town receives? And yet they do not, at least 
not in my locality. The usual procedure is for the 
farmer to buy his plant and then call on any one who 
professes to know how, to wire his buildings. The 
result is that nine cases out of ten they are wired with 
no thought of drop, and on the same plan as where 
a voltage of 110 is available. Flatiron and heater 
openings are wired with No. 14 wire and the entire 
house is usually put on one circuit. I have even seen 
the entire house all on one circuit of No. 14 and the 
same circuit carrying the lines for the outbuildings 
some 300 feet away. Consequently when the farmer 
installs his iron or his motor, they will not give satis- 
faction. The trouble is usually easy to find but hard 
to remedy and get a neat job, especially if the house 
was wired when built. But the substitution of a 
heavier wire usually turns the trick. 

As nearly as I have been able to determine, the 
manufacturers give little or no thought as to how the 
farmer will wire his buildings and the farmer is left 
to pick his own course. Looking at it from a farmer’s 
point of view, it 1s easy to see why he lets the cheapest 
man have the job. He is inexperienced in electrical 
matters and does not see the necessity of using such 
a heavy wire as is required when it runs up the expense 
so much. He thinks, “If it works in town why will it 
not work here.” If you set out to convince him that 
he needs the heavier job he usually thinks the salesman 
is working for an extra profit. Or else you must do 
your best to educate him in the electrical reason why. 
This is usually hard to do. On the other hand, it is 
easy for him to see that it is costing him a good third 
more to have his house wired than it 1s on his brother 
in town. 

The manufacturer should take this up in this litera- 
ture and seek to impress on the farmer’s mind that it 
is absolutely necessary for the farmer to have his 
buildings wired properly. Otherwise the manufacturer 
will often be blamed where it is not due him. I have 
had experience on plants where appliances have failed 
to work properly and the cause was usually found to 
be that too small a wire was being used for too great 
a distance. In one case it even affected the plant to a 
point where the battery could not be charged properly. 
In this case the plant was heartily condemned, but after 
a heavier wire was substituted for the small wire praise 
took the place of condemnation.—C. K. B., Water- 
town, S. D. 
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Haag Electric Washer—Portable X-Ray Field Outfit—Line- 


men’s Grip and Pliers— Compensarc for Projection Use 


HAAG STAVE-LEG MODEL ELECTRIC 
WASHER. 


Efficiency, simplicity and durability may be set 
forth as the important features any washing machine 
should possess. The value of these features is self- 
evident to any discriminating user of washing ma- 
chines. Of makers of washers who have given special 
consideration to these points is the well known firm of 
Haag Brothers Company, Peoria, Ill. Every detail 


Haag “Supreme” Electric Washer. 


of the Haag machines has been studied out to make 
them efficient, simple and durable in construction. 
The Haag machine, illustrated herewith, is known 
as the “Supreme” washer. It is of unusually sturdy 
build and compact design, suitable for use in the 
kitchen or small laundry. The legs are a continuation 
of the staves of the tub, which eliminates loose or 
wobbly legs where an ordinary outfit is subjected to 
rough usage. This machine provides for underneath 
drive with both motor and drive wheel entirely under 
the tub, out of the way, and guarded. The tub is of 
extra heavy stock and provided with corrugations on 
its inner surface, acting as a washboard. Two inter- 
changeable washing devices are provided, the one 
shown at the right being a flat dasher for rubbing 
delicate fabrics, laces, etc., while the dolly shown in 
the foreground is used for general washing of heav- 
ier goods. The wringer can be swung to any of four 
positions so that clothes can be wrung out of two 
sides of the tub, and from rinsing to bluing tubs or 
to the clothes basket. The wringer has a two-handled 
reversing or stopping lever accessible from either side 
of the wringer; this lever is itself a safety device in 
addition to the safety release provided on the wringer. 
An extra tub rack can be furnished for this machine. 
Two other models of electric washers are built by 
the Haag Brothers Company. These are bench-type 


machines, with either a short or long bench on which 
additional tubs or baskets can be placed. An addi- 
tional pulley can be provided by means of which an 
ice-cream freezer or other device can be driven from 
the washer. 


A PORTABLE X-RAY SET FOR FIELD 
SERVICE. 


During 1917 the Research Laboratory of the Gen- 
eral Electric Company made some experiments and 
developments in X-ray apparatus of interest to the 
medical and surgical professions. 

The concrete result of these efforts was a portable 
X-ray outfit, designed so that troops in active service 
at a distance from base hospitals might have the bene- 
fits of X-ray examination promptly available. 

This was accomplished by a process of elimination 
through a series of tests which resulted in the final 
assembly of the most suitable products of several 
manufacturers which are used in connection with the 
Coolidge tube. Particular care was taken to pick out 
those elements which were in actual production and 
available for immediate use. 

The equipment consists of a single-cylinder, air- 
cooled gasoline engine, direct-connected to a one-kilo- 
watt direct-current generator, provided with slip rings, 
a main X-ray transformer, a filament transformer for 
lighting the filament of the Coolidge tube, a voltmeter 
and milliammeter, the necessary controls and switches, 
and a special radiator type of Coolidge tube, capable 
of rectifying its own current. Variation of X-ray out- 
put is obtained by variations of engine speed. The 
carburetor of the engine is controlled through a sole- 
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Parts of the X-Ray Set for Field Service, Showing Control 
Equipment, instruments, Coolidge Tube, Transformers, 
and Engine-Driven Generator. 


Portable X-Ray Field Outfit Complete and Ready. for»Service. 


April 13, 1918. 


noid and the necessary changes in speed are effected 
by means of a simple resistance unit, located at the 
head of the operating table when the outfit is being 
used. 

For radiographic work the set will deliver 10 
milliamperes at a voltage corresponding to a spark of 
5 inches between points. For fluoroscopic work the 
current 1s reduced to 5 milliamperes, the voltage re- 
maining the same. 

Due to the rectification characteristics of the Cool- 
idge tube no separate rectifier is required. The entire 
equipment, including the operating table, can be rap- 
idly assembled or disassembled for transportation, the 
complete set having a net weight of about 860 pounds. 

While sets for similar service have been developed 
in Europe, under the spur of urgent need, the equip- 
ment here referred to constitutes the first American 
portable X-ray outfit of this capacity. 


NEW LINEMEN’S TOOLS. 


The work of the lineman is so strenuous that any- 
thing that will help to make it easier and less hazard- 
ous is of interest. In this line is a set of tools which 
the Smith & Hemenway Company, Inc., 261 Broad- 
way, New York City, has recently added to its well- 
known line of “Red Devil” tools. 

In the accompanying illustration is shown an im- 
proved Red Devil Buffalo grip. This is exactly the 
same style as the regular Buffalo grip, except that it 
is so arranged that when it is open to receive the wire 
it locks, and will not loosen until the handle is turned 
down. This grip is made of a very hard drawn steel 
and riveted with tool-steel rivets. It has found con- 
siderable favor with the trade and is used by telephone, 
telegraph and electric light and power companies for 
all sorts of wires. It is also made with pulleys as well 
as with loops on the end. 

The improved Red Devil Havens grip is made of 
drop- forged steel, the loop being forged in the tool and 
not bent over as it is in all styles of grips of this char- 
acter heretofore made. It is forged from high-carbon 
steel and is made to stand a straining test of more 
than four times the weight ordinarily exerted on it. It 
will stretch all kinds of wire, either iron, steel, copper 
or brass, and is used in the construction of electric 
light, telephone and telegraph lines, being made in dif- 
ferent sizes to receive wires from 1% up to % inch. 


Red Devil Buffalo Grip. 


The loop in this tool being forged in, makes it a physi- 
cal impossibility to break it. 

Another new tool is an extra heavy electrician’s 
plier for high-tension work. The handles have high- 
grade insulation tested to withstand 10,000 volts. The 
insulation is 1%-inch thick and will not deteriorate 
with age. The pliers can be dropped from the pole 
without crack or injury of any sort to the insulation, 
according to the statement of the manufacturers, who 
offer this plier to the public with the greatest confi- 
dence that it will fill the most exacting requirements 
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Red Devil Insulated Pilers. 


required by electrical companies for safety of their 
workmen. Each plier is tested and sealed by the Elec- 
trical Testing Laboratories, of New York City, before 
being shipped, and bears the date of the test. This 1s 
a new article in the Red Devil tool line, but one that 
will doubtless find large favor. 


COMPENSARC FOR MAZDA PROJECTION 
LAMPS. 


A new Compensarc has recently been developed by 
the Fort Wayne Works of the General Electric Com- 
pany to control the current for the new Mazda pic- 
ture-projection lamps that have just been put on the 
market. These lamps are intended for operation at 
20 to 30 volts; the line voltage must consequently be 
reduced. The lamp current must also be kept con- 
stant. In order that the projection with these new 
lamps shall attain the highest efficiency and economy, 
a current-control device must be used with the lamps. 
This new Compensarc, known as the type I, has been 
developed in conjunction with the lamps so that this 
Compensarc and the Mazda lamp form a complete 
working unit capable of giving the utmost in light and 
lamp life. The Compensarc reduces the voltage and 
keeps the current constant. 

The new Compensarc is a self-contained device 
requiring no auxiliary attachments and is rated at 750 
watts, I10 or 220 volts primary and 20 or 30 volts 
secondary. It is compactly arranged in a sheet-metal 
case 20 inches long, 9 inches wide and 6 inches deep, 
arranged for wall mounting at a point convenient to 
the projection-machine operator. The working parts 
consist: of a compensator, starting switch, rheostat and 
ammeter. The starting switch, rheostat handle and 
ammeter all appear on the face of the cabinet panel 
where they are handy to the operator. The starting 
switch on starting up the lamp automatically puts 
some resistance in the lamp circuit so that excessive 
rush of current through the cold lamp filament is pre- 
vented. The finer adjustments of current through the 
lamp are controlled at the will of the operator by 
means of the rheostat handle, the rheostat with its 
very fine adjustments being placed in the primary cir- 
cuit. The ammeter indicates at all times the current 
passing through the lamp and the rheostat enables the 
operator to make any necessary adjustments to com- 
pensate for the slight variations in the commercial 
line voltage and maintain the lamp current constant. 

The field of application of this projection equip- 
ment is the medium and smaller sized motion-picture 
theaters, and the lecture halls in colleges, clubs and 
military camps where the stereopticon or motion-pic- 
ture machine may be used for educational and instruc- 
tional purposes. The simplicity of operation of the 
equipment, the low investment and operating costs and 
the excellence of the projection obtainable are strong 
factors in its favor. 

Pass & Seymour, Inc., Solvay, N. Y., has placed 
on the market a pull canopy switch, which combines in 
one the ordinary fixture canopy and the adjoining 
ceiling switch. It is especially suited for pendent and 
drop cord work, is easily wired, and includes a special 
cord grip, making it a very strong device. 
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EASTERN STATES. 


RUTLAND, VT.—Rutland Railway, 
Light & Power Company during the nast 
week has connected 17:4 horsepower in 
motors to the lines of this system. 


BOSTON, MASS.—New York, New 
Haven & Hartford Railroad Company, 
New Haven, Conn., has recently awarded 
a contract to C. W. Murdock, 185 Church 
street, New Haven, for the construction 
of a one-story electric battery building, 
about 20x140 feet, at Dover, near Boston. 


ALBANY, N. Y.—Havens Electric Com- 
pany, manufacturer of electrical supplies, 
has recently increased its capital from 
$25,000 to $100,000. Notice has been 
filed with the Public Service Com- 
mission. 


BROOKLYN. N. Y.—Edison Electric 
Company, 360 Pearl street, has had plans 
prepared for alterations and improve- 
ments in its one-story brick power house 
on Gold street. G. L. Knight, 13 Wil- 
loughby street, Brooklyn, is architect. 


BROOKLYN, N. Y.—The United States 
Government, Bureau of Yards & Docks, 
has awarded a contract to the Westing- 
house-Church-Kerr Company, 37 Wall 
street, New York, for the construction 
of a one-story steel power plant building, 
about 48x80 feet in size, at the local navy 
yards. C. W. Parks is chief. 


BROOKLYN, N. Y.—Kings County 
Electric Light & Power Company, 360 
Pearl street, has made application to 
the Public Service Commission for per- 
mission to issue bonds to the amount of 
$1,000,000, to provide for extensions, im- 
provements, etc. 


DUNKIRK, N. Y.—The city will in- 
stall a modern street lighting system in 
the business section this summer. Post 
lights will be used instead of street 
arches. An appropriation of $5000 will be 
put into the new budget for the purpose. 


BUFFALO, N. Y¥.—The City Council 
has recently completed improvements and 
alterations in its street-lighting system 
on Main street, Hertel avenue, Fillmore 
avenue, and Lovejoy street. 


NEW YORK, N. Y.—Astra Electric 
Novelty Works, 152 Wooster street, have 
leased the second floor of the building 
now occupied by the company, to pro- 
vide for increased capacity. 


NEW YORK, N. Y.—Edison Storage 
Battery Company is planning for the 
construction of a three-story brick and 
stone building, about 60x100 feet in size, 
at 247-51 West Thirty-fifth street. 


NEW YORK, N. Y.—The Public Serv- 
ice Commission has just leased the sec- 
ond floor of the building at 241 East 
Fourteenth street, to be used as an office 
in connection with the construction of the 
new Fourteenth street subway. 


BAYONNE, N. J.—East Jersey Rail- 
road & Terminal Company has been 
granted approval by the Board of Public 
Utility Commissioners on its application 
for permission to issue stock to the 
amount of $357,000, to provide for im- 
provements, etc. 


BORDENTOWN, N. J.—The board of 
commissionere is considering the instal- 
lation of new electric lighting fixtures 
throughout the City nall building. 


CHATHAM, N. J.—The common coun- 
cil has approved the recommendation of 
the Board of Works for an increase of 
20 per cent for electric power service, 
due to the advanced cost of operating 
the municipal plant. 


MOUNTAIN LAKES, N.  J.—-State 
Board of Education has issued notice to 
the Hanover Township Board of Educa- 
tion providing for the installation of a 
new heating system in the local school 
buildings. 


NEWARK. N. J.—The United States 
Shipping Board has had plans prepared 


for the extension of the tracks and 
through train service from the Hudson 
& Manhattan Railroad Company, to pro- 
vide transportation facilities for workers 
in the shipyards and other war plants at 
Port Newark Terminal. Plans were pre- 
pared by A. L. Drum, transportation engi- 
neer of the shipping board. 


NEWARK, N. J.—Effective April 1, 
the Public Service Railway Company has 
placed into operation the “skip stop” 
schedule for its traction lines in the Es- 
sex division. It is estimated that the 
new scnedule will result in a saving of 
upproximately 25,000 tons of fuel an- 
nually. 


NEWARK, N. J.—Warren C. King, 
Bound Brook, president of the Manufac- 
turers’ Council of New Jersey, has made 
announcement that legal aid will be en- 
raged in endeavoring to compel the 
Public Service Corporation to restore its 
power contracts recently abrogated. It is 
held by the council that this abrogation 
is illegal. 


NEWARK, N. J.—New York Telephone 
Company has recently awarded a con- 
tract to W. A. L’'Hommedieu, 1 Madison 
avenue, New York, for alterations and 
improvements in its telephone building 
on Market Exchange. 


PAULSBORO. N. J.—Borough council 
has completed the installation of a new 
electric fire alarm system. 


TRENTON, N. J.—Crescent Insulation 
Fire & Cable Company is having plans 
prepared for the construction of a three- 
story reinforced concrete factory build- 
ing, about 85x100 feet in size. 


CLIFTON HEIGHTS, PA.—Kent Man- 
ufacturing Comnany has recently award- 
ed a contract for the construction of its 
proposed one-story power house, about 
45x60 feet. D. J. McNamee, Philadelphia, 
is the contractor. 


EAST BRADFORD, PA.—Kendall Re- 
fining Company has recently awarded a 
contract for the construction of a two- 
story brick addition to its boiler plant, 
about 40x75 feet in size. 


KITTANNING, PA.—Triple Airless 
Tire Company, Pittsburgh. Pa., has had 
nlans prepared for the construction of a 
one-story power plant, about 40x80 teet, 
in connection with the erection of a large 
new rubber plant, the entire work beng 
estimated to cost $85,000. Herbert 
Henderson, Kittanning, are architects. 


MAUCH CHUNK. PA.—Carbon County 
Transit Company nas filed petitions with 
the Town Councils of Mauch Chunk, East 
Mauch Chunk, and Lehignton, for per- 
mission to increase its traction fares 
from five to seven cents. The advance is 
asked on the basis of the increased cost 
of operation, etc. 


PARKESBURG, PA.—Parkesburg Iron 
Company has awarded a contract for the 
construction of a one-story addition to 
its boiler plant, about 30x41 feet. The 
Rust Engineering Com~rany, Penn build- 
ing, Philadelphia, is the contractor. 


PHILADELPHIA, PA.—Atlantic Re- 
fining Company, 3144 Passvunk avenue, 
has taken out a ~ermit for alterations 
and improvements in its power house at 
Thirtieth and Race streets, to cost about 
$11.300. Contract has been awarded to 
Metzger & Fisher, Otis buiiuing. 


PHILADELPHIA, PA.—Bell Telephone 
Company has taken out a building permit 
ror the construction of a one-story brick 
building at 5154 Lancaster avenue. 


PHILADELPHIA, PA. — James F. 
Burns, 715 Cherry street. manufacturer 
of electrical specialties, is having plans 
prepared for the construction of a five- 
story brick addition to his plant. John 
V. Speth & Company, 1627 Sansom street, 
are architects. 


PHILADELPHIA, PA.— Electric Serv- 
ice Supply Company, Seventeenth and 


Cambria streets, manufacturer of elec- 
trical supplies, has awarded a contract 
for alterations and improvements in its 
plant. John N. Gill Company, Otis build- 
ing, is the contractor. 


PHILADELPHIA, PA. — Fritz Com- 
pany, East Ontario and Brabant streets, 
has filed plans for the construction of 
a new engine and boiler house addition 
to its plant, about 35x45 feet, and 22x37 
feet, respectively, to cost about $15,000. 
H. Brockelhurst, 512 West Norris street, 
Philadelphia, is the contractor. 


PHILADELPHIA, PA. — Philadelphia 
Storage Battery Company has awarded 
a contract to Stewart Brothers, 2526 
Orkney street,. Philadelphia, for the con- 
struction of a one-story addition, about 
40x100 feet, at C and Ontario streets. 


FORT DU PONT, DEL.—The United 


- States government has had plans pre- 


pared for the construction of a local one- 
rory brick radio station, about 18x23 feet 
n size. 


LINTHICUM, MD.—Consolidated Gas, 
Electric Light & Power Company, Lex- 
ington Street building, Baltimore, has 
awarded a contract to the Coggswell- 
Koether Companv, 406 Park avenue, 
Baltimore, for the construction of its 
proposed one-story power station, about 
26x40 feet in size. 


MYERSVILLE, MD.—The city is plan- 
ning for the early establishment of a new 
E electric Hghting plant and water- 
works. 


WASHINGTON, D. C.—The council is 
arranging to improve the lighting on 14th 
street oumbia Heights. Address city 
electrician. 


CHARLOTTE, N. C.—Charlotte Elec- 
tric Repair Company has recently award- 
ed a contract to R. L. Good, Charlotte, 
for the erection of an addition to its 
plant to cost about $5000. 


CHARLOTTE, N. C.—Southern Public 
Utilities Company is planning for im- 
provements in its sont and system to 
provide for increas capacity. 


MORGANTOWN, N. C. — Southern 
Power Company is said to be considering 
the construction of a local hydroelectric 
plant on the Johns river, requiring the 
construction of two dams. 


PINE LEVEL, N. C.—Citizens’ Power 
& Light Compan” is considering ~lans 
for the construction of a 13-mile trans- 
mission system, connecting various towns, 
and the erection of two new substations. 


REIDSVILLE, N. C.—The city officials 
have authorized a bond issue of $10,000 
to provide for the installation of an elec- 
tric lighting plant. 


CHARLESTON, S5. C.—Charleston Con- 
solidated Ranway & Lighting Company 
is planning for the installation of a new 
turbine at its power house in connection 
with other improvements, to provide for 
increased capacity. 


SUMTER, S. C.—The city is consider- 
ing plans for the immediate installation 
of a new electric lighting plant. 


DALLAS, GA.—Dallas Utility Com- 
pany, recently incorporated, is planning 
for the immediate installation of an elec- 
tric power plant on Pumnkin Vine Creek. 
Paulding County, to have a capacity of 
250 horsepower and a five-mile trans- 
mission system. J. S. Boggs is manager. 


MACON, GA.—Macon Gas Company 
has awarded a contract for tne construc- 
tion of an addition to its gas works, to 
nrovide an increased capacity of 10,000.- 
000 cubic feet of gas per month. Esti- 
mated cost of the structure is $40.000. 


JEFFERSONVILLE, GA.—The city 
has voted $15,000 in bonds for the build- 
ing of waterworks and $6000 in bonds for 
building an electric light plant Address 
the mayor. 


April 13, 1918. 


NORTH CENTRAL STATES. 


BRYAN, OHIO.—The sum of $40,000 
will be expended in improving the elec- 
tric light and water system. Address 
village clerk. 


CLEVELAND, OHIO.—tThe city egl- 
neer of the building department nas pre- 
pared plans for a $256,000 electric light 
plant. The building will be 169x175 feet 
in size, three stories hign. Generators, 
dynamos, etc., will be installed. Con- 
tracts will be let by the city. 


HOLGATE, OHIO.—Pleasant Light & 
Water Company was recently organized 
with a capital of $10,000 to take over 
the municipal electric lirht and water 
plant. Additional equipment wi.. be pur- 
chased. Address William Pepper. 


LORAIN, OHIO.—American Ship Build- 
ing Company is building a $200,000 power 
house, which will be one of the finest in 
the country. The power plant is included 
with the new boiler shop, machine shop 
and other new departments tnat are pro- 
C by the company’s big expansion 
plan. 


MANSFIELD, OHIO.—Richland Public 
Service Company has increased its capital 
from $10,000 to $3,200,000. 


SANDUSKY, vuA10.—Sandusky Gas & 
Electric Company has closed a contract 
with the Erie Window Glass Company 
for an initial installation of electric pow- 
er. which will eventually lead to a larger 
power demand. 


SAVANNAH, OHIO. — The electric 


plant was recently ‘destroyed by fire. 
Address village clerk. 
SPRINGFIELD, OHIO. — Springfield 


Light, Heat & Power Company has peti- 
tioned the State Utility Commission for 
authority to issue $100,00U in bonds to 
purchase boilers and mechanical equip- 
ments and extend mains and service. 
Address C. I. Weaver, general manager. 


CHARLESTON, ILL.—Coles County 
Telennone Company and the Ashmore 
Mutual Telephone Company have filed a 
joint petition with the Illinois Public 
Uthiuties Commission for an autnorization 
enabling the Coles County Telephone 
Company to purchase the plant of the 
Ashmore Mutual Telenhone Company. 


KAST ST. LOUIS, ILL.—The capital 
stock of the East St. Louis Light & Power 
Compan~ has been increased from $1,1v0,- 
000 to $1,200,000. 


PERRY, ILL.—Perrv Light & Power 
Company has filed a petition with the 
Illinois Public Utilities Commission to 
discontinue business on the vrounds that 
the plant is not making expenses. 


SPRINGFIELD, ILL. — Springfield 
Plow Company will build a new ware- 
house, brick, four stories, $35,000, com- 
plete, with lighting apparatus and sprin- 
kler system. 


SPRINGFIELD, ILL.—Tentative plans 
have been drawn for the new Centennial 
building to be erected on the plot of 
ground just south of the State Capitol. 
The plans will be soon reviewed by the 
Centennial Building Commission. The 
best methods of illumination and electric 
wiring will be installed. 


SPRINGFIELD, ILL.—The Tlinois 
Public Utilities Commission is moving the 
commercial offices back into the DeWitt 
Smith building, which structure the com- 
mission occupies in part and which was 
gutted by fire a few weeks ago. At the 
time of the fire it was feared that many 
valuable records of the commission would 
be lost or ruined, but these losses have 
been reduced to a minimum. 


BUTTERNUT. WIS.—Butternut Elec- 
tric Light & Power Company plans the 
installation of an additional three-wire 
generator of a 15-kilowatt capacity and 
a kerosene oil engine. W. J. Schultz, 
manager. : 


NEENAH, WIS.—The city council is 
considering the purchase of electrical 
equipment for the city stone quarry. Ad- 
dress the city clerk. 


PINE CITY. MINN.—Eastern Minne- 
sota Power Company contemplates making 
some improvements, consisting of the in- 
stallation of a 500-kilowatt steam tur- 
bine and also the building of 10 miles of 
transmission lines. 


MANKATO, MINN.—tThe city has under 
consideration the erection of a municipal 
light and power plant and a committee 
23 been named to investigate the propo- 
sition. 
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Tri-State Water and Light Associa- 
tion. Annual meeting, Charlotte, N. 
C., April, 1918. Secretary-Treasurer, 
W. F. Steiglitz, Columbia, S. C. 


Southwestern Electrical and Gas As- 
sociation. Annual convention, Gal- 
vez Hotel, Galveston, Tex., April 15- 
16. Secretary, H. S. Cooper, 405 
Slaughter building, Dallas, Texas. 


American Association of Engineers. 
Annua) meeting, May 14, 1915. Sec- 
retary-Treasurer, A. H. Krom, 29 
South La Salle street, Chicago. 


Arkansas Association of Public 
Utility Operation. Annual conven- 
tion, Arlington Hotel, Hot Springs, 


Ark., May 21-22-23. Secretary-Treas- 
urer, R. B. Fowles, Pine Bluff, Ark. 


Electrical Supply Jobbers' Associa- 


tion. Annual meeting, Homestead 
Hotel, Hot Springs, Va., May 28-30. 
Secretary, Franklin Overbaugh, 411 


South Clinton street, Chicago. 


Electrical 
of Georgia. 


Contractors Association 
Annual meeting, Tybee 
Island, Ga., June, 1918. Secretary, 
Dan Carey. 614 Chamber of Com- 
merce building, Atlanta, Ga. 


National Electrical Credit Associa- 
tion. Annual meeting, June 1, 1918. 
Secretary, Frederick P. Vose, 1250 
Marquette building, Chicago, IN. 


American Society of Mechanical En- 
gineers. Spring meeting, Worcester, 
Mass., June 4-7. Secretary, Calvin W. 
Rice, 29 West 39th street, New York 
City. 

Texas State Association of Electri- 
cal Contractors. Annual meeting, Gal- 
veston, Tex., June 15, 1918. Secretary, 
H. S. Ashley, Fort Worth, Tex. 


Southeastern Section, National 
Electrice Light Association. Annual 
meeting, June 19-20. 1918. Atlanta, 
Ga. Secretary-Treasurer, T. W. Pe- 
ters, Columbus, Ga. 


American Institute of Chemical En- 


zineers. Summer meeting, Berlin, N. 
H., June 19-22. Headquarters, Mt. 
Madison House, Gorham, N. H. Sec- 


retary, John C. Olsen, Brooklyn, N. Y. 


Northwest Electric Light and Power 
Association; afHliated with N. B. L. 
A. Annual meeting, September 11, 
1918. Secretary, George L. Myers, 
Pacific Power & Light Company, 
Portland, Ore. 


MINNEAPOLIS, MINN.—-Northwestern 
Telephone Company will erect a 12-story 
telephone building. W. B. T. Belt, gen- 
eral manager. 


TOMM ALD. MINN.-- The city has un- 
der consideration the installation of an 
electric lighting system. Address the 
town clerk. 


KANSAS CITY, MO.—The Kansas City 


‘plant of the Western Electric Company 


was slightly damaged in the large fire 
which burned several blocks in the West 
Bottoms wholesale district. The plant 
of the American Steel & Wire Company 
was completely destroyed in this fire. 


KANSAS CITY. MO.—Kewanee Boiler 
Company, 1420 McGee street, is in the 
market for hand-power or electrically- 
driven traveling crane on track, similar 
to locomotive type, with a capacity of 
20,000 pounds. 


ST. LOUIS, MO.—Southwestern Tele- 
phone & Telegraph Company has had 
plans prepared for the construction of 
an addition to its telephone exchange 
plant. Estimated cost of the structure is 
$9000. Contract has heen awarded to 
Murch Brothers, St. Louis. 


BROOKVILLE, KANS.— Election was 
held recently to vote on the issuance of 
$3000 bonds for the purpose of contract- 
ing for and furnishing electric current 
for the lighting of the streets and public 


places and furnishing electric light for 
inhabitants of the city. J. E. Wallace, 
city clerk. 

DIGHTON, KANS.— Election to vote 


$15,000 bonds, for the purpose of furnish- 
ing the inhabitants of Dighton with wa- 
ter and electric lights and to make such 
extensions as may be necessary, carried. 


DOWNS, KANS. — United Telephone 
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Company, of Abilene, will erect a $15,000 
telephone building here. Address J. L. 
Brown, manager, Abilene. 


GARDEN CITY, KANS.—The Public 
Utilities Commission has been taking 
testimony in a case wherein the Sugar 
Beet Syndicate, which furnishes electrical 
power to the city and to the tarmers for 
irrigation purposes, is seeking to increase 
its rates and change its hours of service. 
The power company seeks to put into 
effect a system of rotating power in zones 
or districts similar to the plan on ditch 
companies in rotating water to consumers, 
In this way the company would deliver 
electrical power in alternate weeks to the 
consumer. The plan is being vigorously 
opposed by the farmers. . 


LEONARDVILLE, KANS. — Riverside 
Light & Power Company will soon fur- 
nish electric current for Hight and power 
to Leonardville. A complete street light- 
ing system with 20 lights will be installed 
and doubtless a White Way will follow. 


PERU, KANS.—An electric light plant 
is to be established here. 


STOCKTON. KANS. — Arrangements 
have been made whereby the United Tele- 
phone Company purchased the Webster 
Central Company and as soon as the 
work can be accomplished some twenty 
or more lines will be run out from Stock- 
ton and the Webster line still be attacned 
to this point. 


WINCHESTER. KANS.—The Auto- 
matic Electric Light Company of Kansas 
City will install an electric light and 
power plant near Winchester. 


CARROLL, NEB.—The proposition of 
issuing $9500 bonds for a lighting system 
carried at the election. 


LINCOLN, NEB.—R. C. Stake has been 
awarded the contract for the erection of 
a power house at the penitentiary to cost 
$13,380. Address clerk of the State 
Board of Control. 


SOUTH CENTRAL STATES. 


NORTONVILLE, KY.—Contract for 
the erection of its proposed addition to 
the central power plant, has been award- 
ed by the Norton Coal Mining Company 
to the Ruby Lumber Company, Madison- 
ville, Ky. 


CHATTANOOGA, TiENN.—Cumberland 
Telephone Company has acquired addi- 
tional space in the Temple Court building, 
and is planning for the instalation of a 
number of switchboards. 


BIRMINGHAM, AI.A.—Tennessee Coal, 
Iron & Railroad Company has made an- 
nouncement that extensive improvements 
will be made in its No. 1 power station 
at the Enslev blast furnaces, including 
the installation of a 7500-kilowatt turbo- 
generator. 


MOBILE, ALA.—Muran Shipbuilding 
Company will enlarge its shipyards, also 
its electric light plant. Address general 
manager. 


SELMA, AI.A.—Selma Traction Com- 
pany will make extensive improvements 
to its plant. Address J. D. Woodard, 
president, Warren, Pa. 


CRYSTAL SPRINGS MISS.—Bonds to 
the amount of $5000 will be issued for 
the installation oa new equipment in the 
electric light plant. Address the mayor. 


SULPHUR, LA.—The telephone com- 
pany’s property was damaged recently in 
a fire by the burning of poles and about 
300 or 400 feet of its cable. 


ADA, OKLA.—The power plant of the 
Oklahoma Power & Transmission Com- 
pany is now making current for Francis, 
Maud, Kenawa, Shawnee, Seminole and 
Tecumsah. Stonewall has asked for pow- 
er and will be supplied. 


BLACKWELL, OKLA.—The city has 
authorized a bond issue for $82.500 for 
extensions, improvements, etc., in its elec- 
tric lighting system. 


POTEAU, OKLA.—A movement is un- 
der way to build a new electric light plant 
in Poteau. <A franchise will be asked 
next month. 


DALLAS. TEX.—Dallas Electric Light 
& Power Company, which, when it ac- 
cepted its new franchise recently agreed 
to make $2,000,000 worth of improve- 
ments to its properties in this city, has 
already submitted to the Supervisor of 
Public Utilities for his approval requisi- 
tions amounting to $2,890,000. M. E. 
Baker, supervisor of public utilities, an- 
nounced recently that $177,365 will be 
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expended to build a new substation in 
Oak Cliff and the connecting of the sub- 
station with the main power station and a 
downtown substation. 


DALLAS, TEX.—Dalhart is planning 
modern methods of street lighting, using 
the iron posts with a cluster of lights at 
the top. 


DALLAS, TEX.—The city commission, 
upon request of C. W. Hobson, represent- 
ing the Dallas Railway Company, has 
rescinded the contract by which that 
company was required to construct two 
interurban electric lines into Dallas. Mr. 
Hobson resented a statement showing 
that the increased cost of material would 
prohibit it, and that the proposed lines 
could not be constructed at this time. 
One of the roads was to run to Terrell, 
about 30 miles, and the other to Denton, 
about 30 miles. 


WESTERN STATES. 


MANNVILLE, WYO.—The citv author- 
ities of Mannville propose to expend 
$20,000 on a new lighting system. 


CLOVIS, N. M.—The sum of $25,000 
has been voted for electrical improve- 
ments, 


CHEHALIS, WASH.—The question of 
granting a franchise to O. E. Anderson 
and others for erection of a power plant 
here is to be voted on April 20. 


MONDOVI, WASH.—Washington Wat- 
er Power Company nas been granted a 
permit by the county commissioners to 
install electric lights here in the spring. 


SEATTLE, WASH. — The state of 
Washington has purchased bonds in the 
sum of $350,600 voted at the last election 
by the city for constructing a municipal 
elevated electric railway line to the 
shipyards. 


SEATTLE. WASH.-——It is understood 
that City Engineer A. H. Dimock and 
Superintendent of Lighting J. D. Ross 
will recommend to the board of public 
works the award of a contract to Grant 
Smith & Companv for a completed power 
pan on the Skagit river, largely of tim- 
er construction, at a cost of $2,381,000. 
The acceptance of this offer will obligate 
the city to market utility bonds in order 
that payments may be made in cash, a 
stipulation of the bid, and before the 
bonds are offered it will be necessary for 
the city to submit the proposal to the 
capital issues committee of the federal 
reserve board for approval in order that 
outside capital may be attracted to the 
securities. 


TACOMA, WASH.—The voters of the 
city have defeated the proposition of 
bonding in the sum of approximately $5.- 
000,000 ‘or the purpose of purchasing the 
street railway system of the Tacoma 
Railway & Power Coimnpany. 


TACOMA, WASH.—The ordinance for 
the issuance of $4,000.000 in bonds by 
which the city of Tacoma will procure 
a power house for the city electrical sys- 
tem has been sent to the city council from 
the committee room recommended for 
passage and will come up for passage 
before the people on April 16. 


COTTAGE GROVE, ORE.—Cottage 
Grove Electric Company is installing ma- 
chinery which will more than double the 
present capacity of the plant. 


HELIX, ORGE.—Contract has been 
awarded to John Vaushan of Pendleton 
for wiring for installation of electric 
lights and power for the mill of the 
Helix Mill Company at this place. 


MARSHFIELD, ORE.—The Umpqua 
Light & Power Company, which has 
taken over the Gardiner Light & Power 
Company, is preparing for the installa- 
tion of a new 125-horsepower steam en- 
gine in place of the 40-horsepower gaso- 
line engine and is making ~reliminary 
arrangements for installing a power line 
across the Umpqua river at Reedsport. 


PORTLAND. ORE. — Electric Steel 
Foundry Company, 24th and York streets, 
has a permit to erect a transformer 
house. Northwestern Electric Company, 
Pittock building, has received permit to 
erect foundation and walls for the boiler 
room at the foot of Lincoln street. 
Charles C. Moore & Comnany, engineers. 


VISALIA, CAL.—Mt. Whitney Power 
& Electric Company has applied to the 
State Railroad Commission for confirma- 
tion of a new form of contract whereby 
new patrons will pay a portion of the 
cost of installing new service lines. 


ELECTRICAL REVIEW 


FOREIGN TRADE 


[Addresses of firms referred to in these 
trade opportunities may be obtained by 
writing to the Bureau of Foreign and 
Domestic Commerce, Washington, D. C., 
or its branch and local co-operative 
offices. Request for each opportunity 
Should be on a separate sheet and the 
file number given.) 


ELECTRIC LAMPS AND ACCES- 
SORIES (26,733).—A merchant in India 
desires to be placed in communication 
with American manufacturers and ex- 
porters of chemicals, cutlery, electric 
lamp and accessories and other articles. 
Direct inquiries will be received by the 

ureau. 


ELECTRICAL APPARATUS (No. 26,- 
716).—A firm in Mauritius is in the mar- 
ket for bolts and nuts, shovels and 
spades, and electrical sugar-making ma- 
chinery. 


PROPOSALS 


WIRE, CORD, GRINDING MACHINE, 
ETC.—Bids will be received by the Bureau 
of Supr ies and Accounts, Navy Depart- 
ment, Washington, D. C., and bidders de- 
siring to submit propona should give 
schedule numbers for furnishing the fol- 
lowing: Schedule 1723, pipe threading 
and cutting machines; schedule 1724, 
twin lamp cord, lead-covered wire, rub- 
ber-covered duplex wire. and weather- 

roof wire on reels; schedule 1725, plain 
eaded and armored interior-communica- 
tion cable, plain leaded and armored 
double-conductor duplex wire, armored 
duplex double-conductor wire. plain 
enameled magnet wire, plain single-con- 
ductor wire, and single-conductor leaded 
and armored soft steel wire; and sched- 
ule 1739, motor-driven 16 inches by 8 
feet selective-head type engine lathe, and 
motor-driven plain grinding machine. 


CABLE.—Bids will be received by the 
West Chicago Park Commissioners of 
Chicago, at their offices in Union Park, 
until April 16 for 24,000 lineal feet of 
lead-covered cable. All cable must be 
delivered in accordance with specifica- 
tions. Proposals must be made out upon 
forms to be obtained at the above of- 
fices addressed to the West Chicago Park 
Commissioners. I. Shapiro, secretary. 


ELECTRICAL EQUIPMENT. — Bids 
will be received at the office of the Super- 
intendent of Prisons, Department of Jus- 
tice, Washington, D. C.. until April 16, 
for furnishing and delivering at tne 
penitentiary, Atlanta, Ga., switchboards, 
power tablet and electric feeders for light 
and power for the east main cell wing. 
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INCORPORATIONS 


INDIANAPOLIS, IND.—Home Light- 
ing & Storage Battery Company has in- 
pona with a capital of $25,000, and 
will engage in the manufacture of stor- 
age batteries for automobiles, ete. The 
incorporators are Samuel M. Denton, wu- 
tker O. Draper and Isaac E. Hays. 


SAVANNAH, GA.—Chatham Traction 
Company has made application for its 
incorporation with a capital of $150,000. 
The new concern plans to build and oper- 
vr an electric railway. Address H. C. 

Oss. 


SEATTLE, WASH.—Leone Dual Light- 
ing & Irrigation Company has been in- 
corporated for $50,000 by C. P. Gorman, 
J. G. Brown and W. H. Angel. 


WHITACRE, VA.—Whitacre Telephone 


Company has incorporated with a capi- 
tal of $5000. W. C. Whitacre, president. 
CHICAGO, ILL. — Illinois Southern 


Power Company has incorporated with a 


capital of $2500. The incorporators are 
rey M. Brooks, M. B. Gillis and P. L. 
iller. 
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POPLAR, MONT.—Speed Electric Com- 
pany has incorporated to build and oper- 
ate a power plant with a capital of 
$10.000. M. A. Erickson. 


GOOD HOPE, ILL.—North McDonough 
Light & Power Company has been in- 
corporated bv J. E. Love, Alva H. Allison 
and G. H. Stopp. Capital $10,000. 


MILFORD, N. H.—Articles of incorpo- 
ration have been filed by the Milford 
Company, capitalized at $5.000.000. It 
is evident the concern is a hydroelectric 
power project, which will operate in 
southern New Hampshire with headquar- 
ters at Milford. The incorporators are 
Joseph C. Donovan, J. Edward Flynn, 


Elizabeth Conway, Peter J. King and 
Robert Upton. 
IRVINE, KY.—lIrvine Electric Light 


Company. Capital $80,000. To operate a 
local electric light and power plant. In- 


corporators: John J. Langan is the 
principal. 
CHATTANOOGA, TENN. — Southern 


Cities Power Company. Capital. $50,000. 
To operate a plant for the generation 
and distribution of electricity. Incorpo- 
rators: George B. Adams, J. C. Stick- 
ney, and G. W. Erwin. 


DOVER, DEL.—Tirrell Manufacturing 
Company. Capital, $50,000. To engage 
in the manufacture of electric light con- 
trollers and lighting apparatus. Incorpo- 
rators: F. A. Armstrong. C. L. Rim- 
linger, and M. M. Clancy, Wilmington. 

NEW CASTLE, PA.—South New Cas- 
tle Electric Company. Nominal capital, 
$5000. To operate a local plant for the 
generation and distribution of electric 
energy. J. C. Chestnut is the principal 


incorporator. 
PHILADELPHIA, PA. — Philadelphia 
Boiler Works. Capital, $50,000. To 


manufacture boilers, engines, etc Wil- 
liam Hunter is the principal incorporator. 


NEW YORK, N. _ Y.—Belyea-Grant 
Electric Machinery Corporation. Capital, 
$5000. To engage in the manufacture 
of electric machinery. R. Grant, B. M. 
and T. S. Belyea, 48 East Eighth street, 
are the incorporators. 


NEW YORK, N. Y.—John C. Service 
Company, Inc. Capital, $25,000. To en- 
gage in an electrical contracting and 
engineering capacity. Incorporators: J. 
C. Williams, A. Stemmermann and W. S. 
Ross, 64 Montague street, Brooklyn. 


UTICA, N. Y.—Ceilite Company, Inc. 
Capital, $100,000. To manufacture elec- 
trical and gas fixtures, etc. Incorpora- 
tors: W. I. Taber, W. L. Foley, and S. 
Garfunkel, Utica. 


NEW PUBLICATIONS 


NEW VIEWS OF THE COMBUSTION 
OF THE VOLATILE MATTER IN COAL 
is the title of Technical Paper 183, re- 
cently published by Department of the 
Interior. This paper, which was prepared 
by S. H. Katz, deals with the volatiliza- 
tion of the hydrocarbons in coal and the 
burning of the volatile matter in the com- 
bustion space of the furnace. It is one of 
a series of papers taking up the analysis 
and tests of fuels made by the Bureau 
of Mines to determine how fuels may be 
utilized most efficiently. 


ANNEALING OF CARBON STEELS.— 
The Engineering Experiment Station of 
the Pennsylvania recently issued Bulletin 
18 by R. B. Fehr, dealing with the “An- 
nealing of Carbon Steels As Affected by 
Various Temperatures and Magnetic 
Flux.” and tells of the investigation 
made with the primary object of study- 
ing the range of temperature in which 
the various steel treating operations 
should be carried out. The conclusions 
reached as a result of the investigation 
conducted, briefly stated, are that there 
is no perceptible effect on the physical 
properties of carbon steels that are an- 
nealed under the influence of a strong 
and constant magnetic flux; the anneal- 
ing temperatures as usually recommend- 
ed for carbcn steels appear to be too 
high to confer maximum grain-refining 
ductility, and that the magnetic critical 
roint on heating appears to be the proper 
point at which to carry out the heat- 
treating operations of carbon steel. Com- 
plete cata concerning the method and 
apparatus used in conducting the tests 
and the results obtained are contained 
in the bulletin. 


April 13, 1918. 


659 


TUTTI EU LULU ULC CAUCE REBUM TUM Te EU 


CRAG SORESLIEN O12 2008009 100 LO RRORERLSEOIDOTS DE LESRSIO LEN DORESES INNES ODRDET LORDDCSEDEURSEDE SCRE DDE DERESIDOGTODLONSEI ONS OIADORIASEDLLDSESGRCISZECIIOSOLIOUODEDUASDDLUSDAUDEHIENRAGREDADDODORDOOREDS RCRA DULEOCUCDEHDAO Len DoRneRnecennaanuanuintiscconsescegrsancensceD 


Trade Activities 


FREREPDEDCSDDERORGRNDDNTEAEL FROG CRRRLORROGR ODE SUED RANSEO SEN OIEI OOI POTET ORES ORS SUREREROIUT IRS IPEDS OTO INE IS HOSIERESD SES IRNERT STIG OEE DER IDNR ES ICES ESET ESOC RCE ER SOLS OCEN DUE CIDO LECORUSSUDOOTTSScaneaDeonEsareTeececensReveLscueneesnadactterisqtscuenececenccoeesccgengeccecerencseegtene 


ADANE UGLIER LEUCLUUA R R TO VRE EBT At 


Lake Superior Electrical Company Changes Name—Great 
Lakes Electric Engages Larger Quarters—Catalogs Issued 


Electrical Engineers Equipment Company, designers 
and builders of power plant appliances, Chicago, ll, is 
now distributing advanced sheets upon its Bulletin 107, 
which describes a new line of busbar supports. 


The Great Lakes Electric Manufacturing Company 
has outgrown its present manufacturing facilities and 
has engaged much larger quarters at Lake and Jefferson 
streets, Chicago, Ill, where it will be located beginning 
May 1, 1918. G. A. ‘Johnstone, who has had wide experi- 
ence as a manufacturer of small motors, is the general 
manager of the Great Lakes Electric Manufacturing Com, 
pany. The company will continue to manufacture as here- 
tofore, small motors and generators for both alternating 
and direct current ranging tn sizes from one horsepower 
to seven and one-half horsepower. 


General Insulate Company, 1008-14 Atlantic avenue. 
Brooklyn, N. Y. well known moulders of “Insulate” and 
“Hi-Heet”’ specialties, some years ago since inaugurated 
a bonus system among its employees. This system has 
produced excellent results tor all concerned under the 
energetic direction of V. C. Rockhill, general manager 
of the company, and has become a co-operative concern. 
In the future all employees of the company, both those in 
the factory and the field. will participate in the net earn- 
ings ot the General Insulate Company. The management 
ot this concern is to be congratulated on the foresight it 
has shown and the liberal manner in which it is endeavor- 
ing to compensate its co-workers. 

Radle Machinery Company, Cincinnati, Ohio, dealers 
in and re-builders of used electrical and steam machinery, 
will soon celebrate its fiftieth anniversary in the business. 
This business has shown a marked improvement and the 
company has today one of the best equipped plants for 
the handling of power plant machinery and accessories. 
Every machine that enters the plant is entirely rebuilt 
and leaves the shop with the guarantee of the Randle 
company. The shop is equipped with the most modern 
testing apparatus and a large force of skilled workmen is 
available at all times. The company recently acquired a 
very desirable quantity of electrical machinery and will 
be glad to hear from those in the market for this class 
of apparatus. 

Lake Superior Electrical Company, Superior, Wis., in 
order that its business title correspond to the caption 
borne by its special electrical devices now manufactured 
and marketed in large quantities and named after the 
inventor, M. B. Benson, president, has changed its name 
and will hereafter be known as the Benson Electric 
Company. In addition to its local establishment at 
Superior, Wis., the Benson Electric Company has offices 
and factories at Duluth. Brooklyn, Buffalo and New York. 
The main business of the company is electrical contract- 
ing, wiring of vessels, installation of power machinery and 
substations for docks and electrifying elevators and 
factories, lighting systems for buildings; and building, 
repairing, recharging and assembling storage batteries. 
The company is also a jobber of motors, generators, 
transformers, switchboards and general electric supplies. 
The local factory does ail the wiring of vessels built at 
the shipyards at the head of the lakes. A number of 
special devices invented by Mr. Benson are also manu- 
factured by this concern, among which is the Benson 
flashlight and electric whistle, now installed on 50 vessels 
on the Great Lakes and the Atlantic. This is a brilliant 
light in the form of a Ietter or monogram designating the 
fleet to which the vessel belongs, which flashes simultane- 
ously with the sounding of the whistle and assures cap- 
tains of correctness of signals. Another device made at 
the factory is the Superior non-glare floodlight, designed 
to contribute to the safety of workingmen on night con- 
struction. Numerous other devices are produced by the 
company, including the Benson recording compass, rotary 
switch and the electric telemotor, the latter of which is 
now being built for the United States government. 


The Ohio Electric & Controller Company, 822 Citizens 
building, Cleveland, is now the name of the corporation 
formerly known as the Cleveland Controller & Manufac- 
turing Company. 

Anaconda Copper Mining Company, Great Falls, 
Mont., expects to have its new electrically operated copper 
rod and wire mill in operation by May 1. The plant will 
cost more than $500,000 and will have a capacity of 200,000 
pounds of copper rods and 85,000 pounds of copper wire. 


Vanderbeck, Hodson & Ryan, Inc., Finance building, 
Philadelphia, Pa., has recently been appointed as engineer 
for the Philadelphia Electric Steel Corporation, which is 
crecting its plant at Conshohocken, Pa. The first buildings 
of the plant are now in course of erection and a furnace 
is about to be installed. The company’s principal business 
for the time being will be the production of high grade 
steel ingots for forging. Vanderbeck, Hodson & Ryan, 
Inc., will act as engineering advisers during the period 
of two years, having full charge of metallurgical super- 
vision, design of buildings and layout of plants. 


Wheeler Condenser & Engineering Company, Car- 
teret, N. J., announces the publication of the fourth edition 
of its handbook entitled “Steam Tables for Condenser 
Work.” This handbook rs very complete and has met 
with great success, one reason for which is that the pres- 
sures below atmosphere are expressed in inches of 
mercury referred to a 30-inch barometer. It includes a 
discussion of the mercury column, the errors in such 
measurements and constants for their correction. A 
complimentary copy of the handbook will be furnished 
upon request to those occupying responsible positions, who 
are not yet provided with a copy and who deal with steam 
and its many problems. 


The Jeffrey Manufacturing Company, Columbus, Ohio, 
has issued a well illustrated catalog of its storage battery 
locomotives. These are made in various sizes, the largest 
of which is designed for shifting regular freight cars in 
industrial plants, the smallest for operation on a track 
with a gauge of 20 inches. These locomotives are well 
adapted to moving materials in factories. The storage 
battery has been standardized so that it is now considered 
a reliable source of power. The cost of operation is 
slightly more than that of a trolley system. The battery 
system is much more flexible and may be used in many 
places where it is not practicable to install a trolley wire 
or a third rail. A copy of this catalog will be furnished 
by the company upon request. 

How Westinghouse Electric Feeds Its Girls.—In line 
with its policy of providing dining facilities for the women 
in its East Pittsburgh offices, the Westinghouse Electric 
& Manufacturing Company recently erected and equipped 
a dining room where they may secure lunch at reasonable 
prices and tea, coffee and milk, free of charge. The 
architectural design is that of a mezzanine floor above one 
of the shop sections, which is readily accessible to the 
main oftices. The new room is light, airy and attractive, 
and its whole construction and appearance is such as to 
make the enjoyment of the girls’ midday luncheon the 
very highest. It was designed for and is operated as a 
cafeteria, the main idea being that of self-service. 

The dining room is designed to seat 518 people at one 
time and each day is patronized by 1000 girls, coming in 
different shifts. The kitchen is scrupulously clean and 
neat in appearance, and 1s provided with the modern 
devices for labor saving. An elevator from the ground 
floor greatly facilitates the handling of provisions and 
refuse. Lighting and ventilating systems add to the 
comfort of the room, To give an idea of the extent to 
which the Westinghouse company has gone in supplying 
these facilities, it may be mentioned that the cost of the 
dining room completely equipped was approximately 
$30,000, some of which was, however, due to the labor 
involved in changing the location of water and 
steam pipes. 
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Recent Patents 


Selected and Summarized by Albert Scheible, Patent 


Attorney, 79 


Rotary Converters (1,257,977 and 
1,257,979).—These patents, both as- 
signed by Lewis W. Chubb to the 
Westinghouse Electric & Mfg. Co., de- 
scribe a six-phase and a twelve-phase 
rotary converter. In the former, the 
feld windings are overexcited to pro- 
duce a power factor other than unity 
with a leading current, while the 
armature is supplied both with an al- 
ternating current of a certain frequen- 
cy and with a cosine component of 
alternating current. The latter has a 
frequency which is an odd multiple of 
that of the supply current, and is of 
such a magnitude as to equalize the 
heating in the tap coils. 

In the second patent, a sine compo- 
nent of current of three times the 
supply frequency is circulated through 
a portion of the armature winding of 
a twelve-phase rotary converter. 


Protecting Induction Motors and 
Transformers (1,255,387).—To pre- 
vent damage to the insulation of in- 
ductive devices by the high-voltage 
impulses generated within them when 
they are disconnected from the con- 
ductors of a distributing circuit, Lewis 
W. Chubb inserts energy-absorbing 
means between such apparatus and 
the disconnecting switch. For this 


No. 1,255,387.—Protecting Induction Mo- 
tors and Transformers. 


purpose he uses a condenser and a 
resistor connected in series across the 
terminals of the apparatus which is to 
be protected, and a reactor connected 
in shunt with the condenser. These 
elements are so proportioned that 
they form a parallel resonant path 
across the terminals of the apparatus 
under normal conditions, and form a 
series resonant path for the higher 
frequencies induced when the switch 
is opened. The patent stands as- 
signed to the Westinghouse Electric 
& Mfg. Co. 


Switch Casing (1,258,010).—Accord- 
ing to this patent, assigned by Henry 
D. James of Edgewood Park, Pa., to 
the Westinghouse Electric & Mfg. Co., 
the switch is mounted close to the 
door of the casing, and a part of the 
switch mechanism engages a cam on 
the door. 


Electric Faucet-Heater (1,252,661). 
—Howard K. Clover, of Los Angeles, 
has assigned to the Electrical Prod- 
ucts Corporation, of Wilmington, 
Del., this patent on a water heater 
for household use, in which the valve 
handle controls both the flow of 
water and the connections to a heat- 
ing coil. The mechanism is so ar- 


West Monroe Street, 


A series of brief comments on 
some of the recently issued elec- 
trical patents zwwhich appear to be 
of particular interest to our read- 
ers, the number after each head- 


ing being that of the United 
States patent to which the sum- 
mary relates. Any correspondence 
regarding such patent matters 
should be sent direct to Mr. 
Scheible at the above address. 


ranged that the heating element can 
be removed while leaving the valve 
on its seat to check the fow of water. 

Circuit Protector (1,252,919).—To 
protect a split-phase induction motor 
in. case the starting winding remains 
in circuit too long. Frank A. Mac- 
Callum, of Brookline, Mass., connects 
an electric heating coil in series with 
this winding and plates this coil close 
to a fuse in the main circuit. Ordi- 
narily, the heating coil does not be- 
come sufficiently warm to affect the 
fuse, but if the starting current con- 
tinues unduly, the heat of the coil 
rises to a point where it blows the 
fuse. 

Radiotelephony (1,258,548).—To pre- 
vent the radiation of an unmodulated 
component of signaling wave, Carl R. 
Englund (of East Orange, N. J.) su- 
perposes on the wave an unmodulated 
wave of equal value but opposite in 
phase, after which the resulting oscil- 
lations are amplified and transmitted. 
The patent stands assigned to the 
Western Electric Company. 


Producing Electric Heaters (1,256,- 
599).—Instead of winding a metal wire 
or strip on an insulating tube, Max 
Ulrich Schoop (of Hoengg, Switzer- 
land) plates a metal spiral on this 
tube. To do this, he rotates the tube 
in a lathe and projects the metal spray 
from a moving tool-holder through 

uard plates which keep the spray 
rom widening out. 


Attachment Plug (1,259,609).—To 
relieve the strains at the points where 
the wires are attached to the contact 
clips of an attachment plug, Harry 
W. Denhard, of San Francisco (in a 
patent assigned to the Cutler-Ham- 
mer Mfg. Co.. of Milwaukee) twines 
both conductors around two studs 


No. 1,259,609.—Attachment Plug. 


Chicago, Illinois 


formed in the two-piece insulating 
body of the plug. 

Electric Hair Drier (1,259,170).—A 
small and portable fan is mounted in 
a casing which has a nozzle through 
which the air is ejected, and heating 
units are mounted in a double ladder- 
like arrangement within this nozzle. 
The patent (applied for in 1911) was 
assigned by Walter G. Trautman of 
Cleveland, Ohio, to the P. A. Geier 
Co. of the same city. 

Cigar Lighter (1,256,571).—An elec- 
tric cigar lighter shaped like a fuse 
Ag Bie shown in this patent, assigned 
by William K. Kearsley, Jr. (of New- 
ark, N. J.) to the General Electric Co. 
It consists of a shell filled with ce- 
ment and having the usual Edison 
screw terminals connected by a re- 
sistance wire which is formed into a 
heating coil beyond the exposed sur- 
face of the cement. 

Curtain Shade Circuit-Closer (1,- 
259,736).—Under this title, John Hav- 
ran, of Portland, Ore., has patented 
a shade-roller outfit so arranged that 
a rotation of the roller closes a cir- 
cuit. 


Connector (1,259,752). — A novel 
type of connector element, devised by 
Guy M. Laird, of Chicago, consists 
simply of a flat strip of spring metal 
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No. 1,259,752.—Connector. 


wound into a spiral so as to form a 
tube. Contact pieces may be fastened 
inside this tube so as to form a clip. 


Holder for Furnace Electrodes 
(1,259,.842).—To prevent an overheat- 
ing of the holder for the electrode of 
an electric furnace, Paolo Fischer, of 
Chicago, makes this holder hollow 
and provides it with a water jacket, 
so that water can flow continually 
both through and around the shank of 
the holder. 

Insulating Terminal (1,259,386).— 
This is an electrical insulator com- 
prising a built-up column of metal 
disks and insulating disks alternating 
to form a series of condensers and de- 
creasing in size at a logarithmic ratio 
from a middle point. he patent, is- 
sued to Charles Le G. ortescue. 
stands assigned to the Westinghouse 
Electric & Mfg. Co. 


Arc Lamp (1,259,420).—A_ condens- 
ing chamber above the globe of the 
lamp is so partitioned off as to divide 
the arc gases into a number of sep- 
arate drafts and to direct them toward 
a common point from positions above 
the arc, so that the gases tend to cen- 
ter and stabilize the arc. Patent as- 
signed by George M. Little to the West- 
inghouse Electric & Mfg. Co. 
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Ainslie A. Gray Commissioned Major—G. A. Clark Joins 
Quartermaster’s Corps—Commenwealth Edison Honor Roll 


James Brown, of the Chicago office 
of H. M. Byllesby & Company, has en- 
listed in the gas bomb division of the 
Ordnance Department. 


ENGINEERS’ Socrery OF WESTERN 
PENNSYLVANIA now carries on its roll 
of honor the names of 49 members, who 
have enlisted in various branches of 
government service. 


C. G. Encstrom, of the Hutchinson, 
Minn., division of the Northern States 
Power Company, formerly a captain of 
the South Dakota National Guard, has 
been selected as drill master for the 
Hutchinson Home Guard. 


C. N. James, formerly engineer of 
overhead construction of the St. Peters- 
burg & Gulf Railway, St. Petersburg, 
Fla., was recently appointed a sergeant 
with the Fourth Company, Coast Ar- 
tillery stationed at Fort Dade, Fla. Mr. 
James plans to enter the school for 
electrician sergeants at Fortress Mon- 
roe, Va. 


A. Z. Haptey, for a number of years 
connected with the Clearwater Tele- 
phone Lines, Orifino, Ida, is now a 
member of Company C of the 316th 
Field Battalion of the United States 
Signal Corps and is stationed at Camp 
Lewis, Tacoma, Wash. 


COMMONWEALTH EpIsSON COMPANY, 
Chicago, has since the declaration of war 
by the United States on April 6, 1917, 
released 711 of its employees for mili- 
tary service. In the April 6 issue of 
the Edison Round Table several pages 
are devoted to the Edison roll of honor, 
giving the names, rank and address of 
those of its men now serving in various 
branches of government service. 


AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS in the 1918 edition of its 
Year Book designates the names of 
members who are in the army or navy 
of the United States or allied nations 
by a special entry. The total number 
of members in the uniformed service, 
including those of which notice was re- 
ceived after the Year Book went to press 
and up to April 1, is 760, which is over 
8 per cent of the total membership, now 
In excess of- 9200. 

GLENN A. CLARK, formerly secretary- 
treasurer of the Western Red Cedar 
Association, is now serving in the 
Quartermaster’s Corps at Camp Joseph 
E. Johnston, Jacksonville, Fla. At the 
annual meeting of the association held 
recently, the newly elected president was 
requested to send the following tele- 
gram to Mr. Clark: “The Western 
Red Cedar Association convened at 
Spokane today. Regret that it was 
necessary to accept your resignation but 
proud of the fact that you are serving 
Uncle Sam in a good cause. A motion 
was unanimously passed instructing me 
to inform you that the entire member- 
ship send their kindest regards, and 
wish you success. Trust the Kaiser will 
soom have to take to the tall timbers, 
and that you will be back here again 
where the tall poles grow.” 


ROLL OF HONOR. 


The electrical industry, perhaps 
-to a greater extent than any other 
industry, has answered the call 
of the Nation for Men. As this 
is a war of engineers, naturally 
the technically trained men in the 
electrical industry have been in 
great demand and they have re- 
sponded with splendid patriotism. 
Many of the large utility and 
industrial corporations have as- 
signed men for Government serv- 
ice aside from those. who have 
voluntarily entered or been called 
for service. 

THe ELectricAL Review will 
welcome news concerning men 
who have entered the service or 
who are engaged in any patriotic 
duties. 


AINSLIE A. Gray, formerly vice-presi- 
dent and general manager of the Elec- 
trical Review Publishing Company, Inc., 
and more recently with the firm of Gray 
& Benjamin, advertising specialists, Chi- 
cago, has been commissioned major in 
the ordnance reserve corps and will have 
charge of a new publicity bureau that 
will endeavor to co-ordinate the activi- 
ties of the ordnance department and the 
industries, through the medium of .the 
technical and trade press. Major Gray, 
who left for Washington on April 7, is 
eminently fitted for his new duties, hav- 
ing been actively engaged in the pub- 
lishing business for the past 15 years. 
He is a native of Brooklyn, where he at- 
tended the public schools and later the 
evening classes of Cooper Union and 
Columbia University, thus preparing 
himself for both scientific and literary 
pursuits. Special attention was given 
during his later educational training to 
literary and journalistic work. 

Major Gray joined the staff of the 
ELecTRICAL Review in 1902. His promo- 
tion was rapid, he becoming managing 
editor in 1905. When the Electrical Re- 
view Publishing Company purchased the 
Western Electrician, he became man- 
aging editor of this consolidated pa- 
per and came to Chicago to take charge 
of the combined editorial departments. 
In 1909 he also became general manager 
of the company, and in 1914 was elected 
vice-president. Major Gray has been very 
active in numerous electrical organiza- 
tions. including the Jovian Order and 
the Electric Club-Jovian League of Chi- 
cago. He was made vice-president of 
the Chicago Trade Press Association in 
1913, and the following year became its 
president. In 1915 he was elected presi- 
dent of the Federation of Trade Press 
Associations, which was the national 
association of this industry. In March, 
1916, this body was reorganized as the 
Associated Business Papers, Inc., Major 
Gray taking a prominent part in this 


reorganization and remaining its presi- 
dent until last year. Last June he re- 
signed from the Electrical Review Pub- 
lishing Company to enter the firm of 
Gray & Benjamin, which he now leaves 
to take up this important publicity work, 
which no doubt will aid materially in 
stimulating and co-ordinating the na- 
tion’s enormous task in the manufacture 
of munitions. 


Lieut. Freo B. HANCcHETT, of the U. 
S. Coast Artillery has been ordered to 
duty at Portland, Ore., and lett Chicago 
on April 6 for that post. Lieut. Hanchett 
before entering the army was associate 
editor of the EvectricaL Review. 


E. K. MacDonatp, formerly of the 
bond department of H. M. Byllesby & 
‘Company, Chicago, who has been in the 
aviation section of the Signal Corps 
since last summer, has been appointed 
first lieutenant. | 


Verne Moon and Ermer Morris, of 
Northern States Power Company, 
Minot (N. D.) division, have enlisted 
in the signal section of the Aviation 
Service and have reported at Vancou- 
ver, Wash. 


R. W. Sporrorp, general manager of 
the Augusta-Aiken Railway & Electric 
Corporation, Augusta, Ga., who is a 
retired officer of the United States Navy, 
has been called to active service. W. C. 
Callaghan succeeds him as general man- 
ager. Mr. Callaghan has been with The 
J. G. White Management organization, 
New York City. the operators of the 
Augusta company, since 1913. 


COLLEGE OF ENGINEERING of the Uni- 
versity of Wisconsin, Madison, Wis., in 
the March issue of the Wisconsin En- 
gineer publishes a supplementary honor 
roll which bears the following names of 
students or graduates of the institution, 
who have answered the call to the 
colors: Kendall B. Bragg, G. E. Bach- 
huber, H. A. Camlin, Bernard M. Con- 
aty, Robert M. Connelly, E. W. Fisher, 
A. P. Gockel, Charles J. Goldhammer, 
Carl F. Hayden, Arly L. Hedrick and 
William T. Hopkins. 


Obituary. 

Cart. Henry N. Brooks of the 308th 
Engineers in France recently died of 
pneumonia, according to a cablegram re- 
ceived. Captain Brooks went to France 
last December, and was located in a small 
French village as engineer depot officer 
in charge of a large and important en- 
gineer supply depot. He was-a gradu- 
ate of the engineering college of Cornell 
University, and was one of the pioneers 
in the electrical railway engineering field. 
One of his first jobs was the electri- 
fication of horse car lines in Philadel- 
phia in 1892, and was later associated 
with the Westinghouse Electric & Manu- 


facturing Company. He was for a num- ` 


ber of years assistant electrical engineer ^ 
with the firm of Sargent & Lundy, and `; 
for the last two years had beemassoci-- 
ated with James N. Hatch, consulting ~ +? > 
engineer on public utility) work Chicago: 


ie 
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R. S. Blake to Represent Duquesne Electric— Gov. Bam- 
berger Active in Liberty Loan Campaign—Other Changes 


CLARENCE P. KING, president of the 
Washington Railway & Electric Com- 
pany, Washington, D. C., has resigned. 


J. H. Gatt, Trenton, N. J., has been 
appointed assistant engineer of distribu- 
tion for the Public Service Corporation, 
for the southern division, Camden. 


A. M. HarviLt_e, manager of the 
Cumberland Telephone & Telegraph 
Company, Elizabethtown, Ky., has ac- 
esd a similar position at Eminence, 

y. 


N. I. Garrison, manager of the El 
Reno division of the Oklahoma Gas & 
Electric Company, has been appointed 
one of a committee of four to super- 
vise the El Reno war gardens. 


T. Kaarsurc, formerly connected 
with the electric construction depart- 
ment of the Rochester Railway & Light 
Company, Rochester, N. Y., has ac- 
cepted a position with the Detroit 
Edison Company. 


A. G. Carson, who recently resigned 
as general manager of the Eastern Wis- 
consin Electric Company, Fond du Lac, 
Wis., has become assistant to the vice- 
president, C. R. Phenicie, of the C. C. 
Smith public utilities in Wisconsin, with 
headquarters at Manitowoc. 

C. B. StrroHn has been elected vice- 
president of the Western United Gas & 
Electric Company, Aurora, Ill, to suc- 
ceed his brother, R. N. Strohn, who has 
been in England for several months do- 
ing Red Cross work. Other officers re- 
elected were Ira C. Copley, president: 
Fred Bennett, secretary, and H 
O’Meara, first assistant treasurer. C. B. 
Strohn also serves as second assistant 
treasurer. 


GOVERNOR SIMON BAMBERGER, of Utah, 
heavily interested in public utilities, 
1S a prominent factor in the Liberty 
Loan speaking campaign for Michigan, 
having recently been booked at patriotic 
meetings held in Flint, Williamston and 
Grand Rapids. Governor Bamberger is 
the first non-Morimon and democrat 


elected governor of the state since Utah ` 


was admitted to the Union in 1896. He 
is a staunch supporter of the President 
in the war, and has brought up the 
resources of his state in the way of men 
and money behind the war to the highest 
point of efficiency. 


FRANK W. FRUuFAUFF, vice-president 
of Henry L. Doherty & Company, New 
York City, on Friday evening, March 
29, celebrated his forty-fourth birthday 
at Delmonico’s as the guest of 125 
friends, the majority of whom were 
business associates. On the occasion 
Mr. Frueauff was presented with a gift, 
consisting of a rare and handsomely 
bound copy of “The Pilgrim's Prog- 
ress,” which contained extra fly-leaves 
recording the signatures of all those 
present. More than fifty telegrams, 
chiefly from the various Doherty prop- 
erties extending their sincere greetings. 
were received by him. i 


SAMUEL INSULL, president of the Com- 
monwealth Edison Company, Chicago, 
and chairman of the State Council of 
Defense, received word on April 8 of the 
death of his mother, Mrs. Emma Insull 
of London, who passed away on April 5. 
Mrs. Insull was in her eighty-fourth 
year and is survived by her husband and 
five children. 

RoserT S. Braxe has established a 
Chicago branch office for the Duquesne 
Electric & Manufacturing Company, 
Pittsburgh, Pa., at 230 South La Salle 
street. Mr. Blake is well known in the 
electrical industry, having formed a 
large acquaintance through his former 
connection with the Condit Electrical 


Robert S. Blake. 


Manufacturing Company both in Bos- 
ton and in Pittsburgh, in which latter 
city he acted as district manager. The 
combination of his sales and engineering 
experience qualify him to give excep- 
tional service in handling his present 
line of new and used electrical equip- 
ment. Mr. Blake is a member of the 
Association of Iron and Steel Electrica! 
Engineers. 


W. P. HoacLann has been appointed 
sales manager of the Chicago office of 
the Western Electric Company. He has 
been connected with the Chicago house 
since September, 1900, and since 1911 
has been head of the supply sales work. 


Tracy A. JOHNSON was recently 


elected vice-president in charge of- 


finance and a director of the United Gas 
& Electric Corporation, and has also 
been appointed a member of the finance 
committee. Mr. Johnson was formerly 
a member of the firm of Rhoades & 
Company. 

HENRY Gark has succeeded L. D. 
Gray as superintendent of Freeport dis- 
trict for the Jllinois Northern Utilities 
Company, the latter having entered the 
National Army. Mr. Gray has been in 
the employ of this company many years, 
much of the time in the electric railway 
department. 


N. N. Buck, formerly manager of the 
Ellsworth Heat, Light & Power Com- 
pany, Ellsworth, Wis., has become as- 
sociated with the Wisconsin- Minnesota 
Light & Power Company. 

CLtypeE Hunter, chief clerk in the 
commercial department of the South- 
western Telegraph & Telephone Com- 
pany, Waxahachie, Texas, has been 
promoted to the position of manager. 


ELMER Dover, vice-president of H. M. 
Byllesby & Company, with headquarters 
at Tacoma, Wash., has been appoin 
general chairman of the Third Liberty 
Loan Campaign for the district of Ta- 
coma. 


M. LuckuiesH, of the Nela Research 
Laboratory, Cleveland, Ohio, tendered 
an interesting address on “The Aesthe- 
tics of Street Lighting” at a meeting of 
the Illuminating Engineering Society 
held recently. 


James W. Morey, until recently man- 
ager of the New York branch of the 
Multi-Refillable Fuse Company, has 
joined the staff of Hatheway & Knott, 
Inc., New York City, and will travel the 
southern territory of Pennsylvania. 


J. D. KENNeEpy, manager of the Phila- 
delphia house of the Western Electric 
Company, has become assistant contract 
sales manager of the Hawthorne (IIl) 
plant of the company and will have 
charge of the general sales department. 


E. C. DeaL was recently appointed 
general manager of the Springfield Gas 
& Electric Company and the Springfield 
Traction Company of Springfield, Mo., 
both of which concerns are controlled 
by the Federal Light & Traction Com- 
pany. 

H. C. Wuite, Thomasboro, Ill., has 
been appointed traveling representative 
for the Western Electric Company in 
northern Illinois and southern Iowa. 
Mr. White will have particular interest 
in the farm lighting and power plants 
manufactured and sold by the Western 
Electric Company. He has been a sales- 
man for the company in Champaign 
county, Ill, for the past year. Mr. 
White has also served as custodian for 
the Champaign County Electric Com- 
pany, operating a plant at Thomasboro, 
Jll., and formerly was connected with 
the Kankakee & Urbana Traction Com- 
pany, Urbana, Ill. 


Obituary. 

E. L. Noe, of the electrical contract- 
ing firm of Hubbard & Noel, 1244 Wool 
avenue, Kansas City, Mo., was instantly 
killed when his automobile was over- 
turned on the road near Plymouth. 
Kans., nine miles from Emporia. 
Kans. The firm of Hubbard & Noel 
was opening a new branch electrical 
house at Wichita, Kans., and Mr. Noel 
was on his way to Wichita to attend to 
matters incident to its installation when 
the fatal accident occurred. His home 
was at 1909 North Twelfth street, Kan- 
sas Citv, Kans. 
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Annual Report Northern States 
Power Company. 

After sustaining a difficuil year with- 
out loss in net earnings, officers of North- 
ern States Power Company are looking 
for better resuits in 191x, as stated in 
the annual report just issued. While the 
company materially increased its busi- 
hess, increased coal and labor costs and 
higher taxes made serious inroads on its 
net earnings last year. Regarding con- 
ditions at present the report says: 

“Increased rates for service became 
effective January 1, 1918, in many of the 
communities served; better water condi- 
tions now prevail, and all of the hydro- 
electric plants are again in operation. It 
is believed that fuel conditions will im- 
prove. It is also expected that the con- 
tract which the Northern States Power 
Company has with the Wisconsin-Min- 
nesota Light & Power Company will pro- 
vide a large additional amount of hydro- 
electric power during this and future 
years. All of these factors have an im- 
portant bearing on your company’s net 
earnings. The company has been con- 
stantly enlarging the territory reached 
by its transmission lines, and has taken 
on many new contracts. With the return 
of normal operating conditions, these ad- 
a Shouid be increasingsly profit- 
able.” 

Earnings for 1917 and 1916 compare as 
follows: 


1917. 1916. 

Gross earnings ..$7,154,508.89 $6,087,153.16 
Operating expen- 

ses and taxes.. 3,764,728.39 2,745.496.26 
Net earnings . 3,389,780.50 3,341,656.90 
Interest charges.. 1,709,837.74 1.593,127.79 
Balance ......... 1,679,942.76 1,748,529.11 
Preferred dividends 916,011.05 740,236.39 
Balance available 


for amortiza- 
tions, deprecia- 
tion and com- 


mon dividends.. 763,931.71 1,008,292.72 

In view of the customary allowances 
for depreciation and amortization, ag- 
gregating $575,000, it was necessary to 
draw on previously accumulated surplus 
for $210,970 of the common stock divi- 
dends paid during the year. Net earn- 
ings after interest charges were 1.83 
times the dividend requirements on the 
7 per cent preferred stock. 

The placiug of the securities of the 
coinpany among citizens in Minneapolis, 
St. Paul and the 170 other communities 
served in the central Northwest, was 
continued with increasing success. <As 
of March 25, 1918, total sales of pre- 
ferred stock in home territory amounted 
to 5.425, aggregating $2,774,000 par value 
of stock. 


Kansas City Railway Dividends. 


The Kansas City Railways Company 
will pass the 1918 dividend upon the pre- 
ferred stock owing to the enormous in- 
crease in operating expenses. The com- 
pany has paid three semi-annual divi- 
dends on its preferred stock since its re- 
organization, amounting to $470,320. For 
the vear enced Jure 30, 1917, the com- 
pany’s total operating revenue was $7,- 
048,019 and the net divisible income 
was $2,415,076, of which amount $411,302 
was paid to the city of Kansas City and 
the balance accrued to the company. Out 
of this sum interest charges took $1,- 
442,568 and other deductions $30.064, leav- 
ing a net income of $530,741, of which 
amount $313,580 was paid in dividends at 
that time. 


Hudson Power to Issue Stock. 


The Public Service Commission has 
authorized the Hudson Power Corpora- 
tion to issue $15,000 par value of its com- 
mon stock. The commission also author- 
ized the Albany Southern Railroad Corm- 
pany, the Central Hudson Gas & Elec- 
tric Company and the Kingston Gas & 
Electric Company each to acquire and 
hold $5000 of tne stock issued. The com- 
pany was incorporated to construct a 
power plant on the Wallkill river near 
Rifton, N. Y 


Dayton Power & Light Bonds. 


The Ohio Public Utilities Commisslon 
has granted permission to the Dayton 
Power & Light Company to issue $1,750,- 
000 7 per cent two-year bonds. The corm- 
pany will discharge its floating indebted- 
ness of $1,454,022 for the years 1916 and 
1917, $185,954 will be spent at the Millers 
Ford power station and make additions 
to its Xenia transmission lines. 


Light Plant Makes Money. 


The revenues of the Seattle lighting 
department for 1917 were $1,328,808.97 and 
expenditures $945,254.80. Expenditures in- 
cluded $802,590.27 for operating expenses, 
$110,716.21 for interest, $9,956.08 for mis- 
cellaneous items, $6,155.16 for other losses 
and $15,777.08 for redemption and depre- 
ciation. These tigures are given in the 
report of Superintendent of Lighting J. 
D. Ross, recently issued. 


Electric Boat’s Profits Show 
Decrease. 


The net profits of the Electric Boat 
Company, the principal subsidiary of the 
Submarine Boat Corporation, in 1917, 
were $2,370,987, against $7,012,084 in the 
preceding year; the surplus atter divi- 
dends was $2,050,038, cormpared with $1,- 
$76,189 in 1916. During the year $1,168,- 
094 was written off on account of the re- 
duction in market price of Russian 
rubles due the company for submarines 
shipped to Russia. The net income of 
the Submarine Boat Corporation for the 
year was $1,248.09, equal to $1.63 a share 
on the 764,S!0 shares of stock outstand- 
Lee paid amounted to $1,- 
47,215. 


Standard Gas & Electric Report. 

Standard Gas & Electric Company has 
issued its report for the year ended 
December 31, 1917, showing a surplus of 
$873,305 after charges, against $1,156,294 
surplus for 1916. Gross revenue was $1,- 
620,343, a decrease of $92,554, as compared 
with the preceding year. Combined gross 
earnings of the company and subsidiaries 
for 1917 totaled $19,341,587 and net earn- 
ings were $38,523,326, as against $17,127,- 
134 gross and $8,309,422 net for 1916. 

Income account of the Standard Gas & 
Electrice Company for year ended Decem- 
ber 31, 1917, compares as follows: 


917 1916. 
Gross revenue ...... $1,620,343 $1,712,927 
Net revenue ......... 1,566,051 1,664, 199 
Other income ..... ¢ 100,000 311,857 
Total income ..... $1,666,051 $1,976,056 
Surplus after charges %873,305 1,186,294 
Preferred dividends.. 707,097 549,964 
Amort. debt discount. 55,000 55,000 
Balance ........ ...$ 111,208 $ 581,330 


Equal to 7.41 per cent on $11,784,950 
preferred stock, as compared, with 10.06 
per cent earned in 1916. 

Combined earnings of the subsidiaries 
for years ended December 31, compare as 
follows: 


. 1917. 1916. 
Gross revenue ..... $19,341,587 $17,127,134 
Net revenue ........ 8,523,326 8,309,422 
Balance of earnings 
retained in surplus 946,599 1,073,225 


Arthur S. Huey, vice-president of the 
company, addressing the stockholders 
calls attention to the high standard of 
physical upkeep and maintenance of all 
of the subsidiary companies’ properties. 
“The plants and distributing systems 
have heen substantially constructed and 
with additions to capacity as from time 
to time required, are adequate to meet 
the demards for service,” he says. The 
rapidly increasing demands on many of 
the properties will require supplies of new 
capital. In view of the excellent earnings 
record of the properties and the highly 
essential character of the service per- 
formed, together with the good financial 
condition of the Standard Gas & [lectric 
Company, it is believed that no ex- 
traordinary difficulties will be encoun- 
tered in providing funds for necessary 
construction. 


March Copper Dividends. 


Copper mining companies paid out to 
their stockholders during March dividends 
approximating $20,000,000, an amount 
lower than in December and also under 
a year ago. In those months disburse- 
ments were $23,870,588 and $21,264,834 re- 
spectively. During the first quarter of 
this year copper share dividends will have 
approximated $37,700,000. 


Northern Ohio Traction & Light 
- Stock. 


The Northern Ohio Traction & Light 
Company has issued $9,100,000 of common 
stock, nearly all of which is owned by 
the Northern Ohio Electric; also $4,990,- 
000 of preferred stock, $4,443,000 of re- 
funding bonds, and $1,000,000 of notes 
secured by deposit of refunding bonds. 
There are also outstanding $9,600,000 of 
underlying bonds. Dividends of 6 per 
cent a year are paid on the preferred 
stock, on common dividends started in 
1906, and gradually increased to a 5 per 
cent rate in 1913. This continued till 
August, 1917, when 1% per cent was paid 
instead of 1. 


1918 Revenue Estimate of Western 
Utility Shows Deficiency. 
n 


In presenting its case for an increase 
of 20 per cent in rates for electricity, the 
Pacific Gas & Electric Company recently 
informed the Railroad Commission that 
the 1917 value of its properties was 
$105,936,011.78. the principal segregations 


being: Electric and water departments, 
$61,046,541.36; gas department, $27,856,- 
113.46: railways, $2,057,981.41. The com- 


pany contends that its gas net income in 
1918 will be deficient as compared with 
1916 to the amount of $503,000, and that 
there will be a deficiency in its electric 
net income of $1,863,053. 


Union Light & Power Bonds Offered. 

A syndicate composed of the Third Na- 
tional Bank, the Mercantile Trust Com- 
pany and the Mississippi Valley Trust 
Company is offering for sale $1,000,000 of 
two-year 6 per cent bond secured gold 
notes of the Union Electric Light & 
Power Company of St. Louis, Mo. The 
bonds are dated March 15, 1918, and are 
due March 15, 1920. The bonds are is- 
sued in denominations of $1000, coupon 
form, and are subject to redemption at 
101 and accrued interest. The authoriza- 
tion is for $2,000,000 and the present is- 
sue is for one-half that amount. They 
are secured by a deposit with the trustee 
of the Union Electric Light & Power 
Company, of St. Louis, refunding and 
extension mortgage 5 per cent mortgage 
gold bonds due May 1, 1933, in the ratio 
of $150 par value of bonds to each $190 
of notes represented. The price at which 
the notes are offered is 97% and accrued 
interest to yield 714 per cent. 


Seattle Securities. 

Authorization is asked of the federal 
government for the sale of $6,640,000 of 
Seattle securities in a resolution intro- 
duced in the city council. This action is 
in compliance with the request of the 
government that before the bonds are of- 
fered for sale that the need of issuance 
be passed upon by the capital issues 
committee of the Federal Reserve Board. 
In the event this board finds that the 
issuance and sale of any particular bond 
issue is not incompatible with the inter- 
est of the United States, their sale will 
be approved by the committee. 

The approval of this committee will be 
asked for, including $5,000.000 of light- 
ing utility bonds for the construction of 
a completed hydroelectric plant, trans- 
mission line and substation: $500,000 of 
the $3.700,000 water utility bonds author- 
ized for extensions and betterments of 
the Cedar river water supply system; 
$3°0.000 to retire condemnation = judg- 
ments awarded for propertv taken for a 
reerade of the north end of Beacon Hill: 
$350,000 of general bonds authorized at 
the recent election for the construction of 
an elevated electric railwav along the 
water front and other smaller issues. 
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Dividends. 
Manhattan Traction, Light & Power 
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BANGOR RAILWAY & ELECTRIC 
COMPANY. 
Earnings of the Bangor Railway & 
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KANSAS GAS & ELECTRIC COMPANY. 
Kansas Gas & Electric Company re- 
ports for January: 


Company has declared a quarterly divi- Electrice Company for January and 12 1918. 
dend of 2 per cent, payable April 15 to months follow: Gross earning8S ..........-22e eee $ 199,857 
stock of record April 1. 1918. 1917. Expenses and taxes ..........- 132,644 
January gross .......... $ 77,776 $ 74,684 x aren F 
—— — vet earnings ..........-cceeee 7,213 
Milwaukee Electric Railway & Light Net. oxivess cus Preachers $ 27,607 $ 31,772 Interest chafees E ture ee 30,403 
Company has declared a quarterly divi- Interest, etc. ........... 19,659 18,725 — 
dend of 1% per cent on preferred stock, Surplus .............000% 7,948 13,047 Net income .........-.+2eeeeeee $ 36,810 
payable April 30 to stock of record j2 months’ gross ....... $89,212 838,388 12 months— 
April 20. i —— — Gross earnings ..... 0... eee eee $1,777,625 
Net pki ere SiS ete & a $379,902 $369,247 Expenses and taxes ............ 1,280.52 
Arkansas Light & Power Company de- Interest, etc. ..........5 229,376 215,924 c 
clared the regular quarterly dividend of Preferred stock dividend 105,000 105,000 Net earmings ............2-06- $ 496,797 
1% per cent on the preferred stock. Balance «esiieus sss Seas s 45,526 48,323 Interest charges .........-.....+- 285,993 
PORTLAND RAILWAY, LIGHT & Net income ...........0..0005 210,804 
Anaconda Copper Mining Company has POWER COMPANY. Preferred dividends ............ + 733000 
declared a dividend of $2 per share, pay- E. W. Clark & Company furnish the LAGS 
able May 27 to stock of record April 20. following statement of earnings of the Balance -ccsiccidc coos eee otek $ 77,804 
Portland Railway, Light & Power Com- 
Westinghouse Electric & Manufactur- pany (Portland, Oregon) for January and EASTERN POWER & LIGHT COR- 
ing Company has declared the regular 12 months: PORATION. 
quarteriy dividends of 1% per cent on 1918. 1917. (Subsidiaries. ) 
common and preferred stocks. The lat- January gross ...... $ 594,020 $ 512,594 Below is given a comparative state- 
ter is payable April 15 to stockholders of Net ...-..........0-- 254,842 254,892 ment of the gross revenue for March, 
record April 4 and the common on April Interest, ete ........ 179,036 183.084 1917, and March, 1918: 
30 to stockholders of record April 4. Surplus crete eee eee 75,806 71,808 1918. 1917. 
Te ue ETONE 6,023,510 5,483,110 Reading System ...$301,122.16 $242,991.81 
Nevada-California Electric Company ht opt SaM AET Pennsylvania Utility S 
has declared a dividend of $1.75 on pre- that Prena a et 994 866 t566 608 System ........... 125,374.12 95,485.06 
ferred stock, payable April 30 to stock "UPPIUS -eeeeeeeeeees i ' West Virginia System 91,799.37 83,296.34 


of record March 30. 


NEWPORT NEWS & HAMPTON RAIL- 


Claremont System.. 31,597.00 24,192.13 


i WAY GAS & ELECTRIC COMPANY. Total ....oseoos... $549,895.15 $445,965.34 
Oeon eee Sand Newport News & Hampton Railway ee > $ > 
Pr TY cone at Gn aa ype eal oe Gas & flectric Company for the 12 REPUBLIC RAILWAY & LIGHT COM- 

o per c pre » pay months ending December 31, 1917, reports PANY. 
able April 15 to stock of record March 20. aS tollons: 1918 1917 
mog l 1917. 1916. January gross ...... $ 484,586 $ 379,782 
fae oad or divilenad Of Aue cen cent) Gross EES «am, $1,257,307 $1,013,711 Net after taxes ..... 134176 122,677 
ate referred stock ayable a 1 to Net earnings after Surplus after charges 55,621 44,796 
piece of vecoid AoE IL. y TAKES rad bain sae 540,283 419,650 12 months’ gross 4,994,719 4,049,083 
p ‘ Surplus after charges 287,283 188,432 Net after taxes ..... 1,550,231 1,650,03:; 
Pennsylvania Lighting Company has NORTHERN OHIO ELECTRIC COR- Surplus after charges 622,336 829,550 
declared a quarterly cividend of 1% per + PORATION COLORADO POWER COMPANY 
cent, payable April 15 to stock of record : 1918 1918 “1917 
April 8. February gross ...+-.+ eee seers $ 533,095 February gross ..... $ 100,198 $ 89,537 
Net after taxeB ......... 002. eee ‘ et after taxes ..... 56,186 2,741 
ee dep etsy nec share on, Bunbius: After -charees. depreni 35,535 Total income ........ 57,333 53,796 
referred and 25 cents or share on com- 12 months’ gross ...........0008 6,570,047 12 months’ gross 1,212,092 1.063,793 
Ton stock, payable April 15 to stock- Net after taxeS .............00- 2,405,308 Net after taxes ..... 693,531 592,879 
holders of record March 25. Surplus after charges .......... 852,364 Surplus after charges 383,462 304,117 


West Penn Power Company has de- 
clared a quarterly dividend of 1% per 
cent on its preferred stock, payable May 
1 to stock of record April 20. 


Pacific Telephone & Telegraph Com- 


WEEKLY COMPARISONS OF CLOSING- BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeikr & Co., Rookery Bidg., Chicago. 


Div. rate. Bid Bid 


pany has declared a quarterly-dividend Public Utilities— Percent. Apr. 2. Apr. 9. 
of 1% per cent on its preferred stock, Adirondack Electric Power of Glens Falls, common........ oe 6 15 14 
ayable April 15 to stock of record Adirondack Electric Power of Glens Falls, preferred........ en 6 69% 685 
farch 31. . American Gas & Electric of New York, common.......... 10 +extra 88 si 
I irati c American Gas & Electric of New Ycerk, preferred............ esá 6 40 40 
The A asad of the 2h ration lared American Licht & Traction of New York, common.......... jee: âa 202 199 
solidated Copper Company have declare American Light & Traction of New York, preterred........ bes 6 9514 951, 
a dividend of $2.00 per share, payable ‘american Power & Light of New York, common............ eee 4 45 40 
April 29 to stockholders of record April American Power & Light of New York, preferred........... sae 6 73 73 
12. American Public Utilities of Grand Rapids, common........ ove ie 20 20 
: American Public Utilities of Grand Rapids, preferred........ eee 6 53 00 
Earnings. American Telephone & Telegraph of New York E ON a dix 100% 99 to 
American Water orks & Flec. o ew York, common..... eee ee 4 43 
NEW ENGLAND POWER COMPANY American Water Works & Elec. of New York, particip..... eve 7 12 12%, 
SYSTEM % s 
ate American Water Works & Elec. of New York, first preferred eee ee 68 oily 
1917. 1916. Appalachian Power of Bluefield, common.................... ooo we 2 2 hy 
December gross ..... $ 267,515 $ 210,726 ras Peles passe ower hee preferred...............006 ne T oar Pd 
Net after taxes ..... 108,435 140,796 “ities Service of New York, common...............-.+2eeee- extra 02 
Surplus after charges 590,048 91,251 Cities Service of New York, preferred...................... eee 6 74% 75 
12 months’ gross .... 2,645,973 2,068,436 Commonweaith Edison of Chicago.......s.e.s.s.sesssesseorses.e s.. 8 105 105 
Net after taxes ..... 1,144,195 1,311,132 Comm. Power, Railway & Light of Jackson, common........ Secs a 23 2243 
Surplus after charges 546,450 711,670 Comm. Power, Railway & Light of Jackson, preferred...... eae 6 47 The 
Federal Light & Traction of New York, common............ T ee 6 6 
COLUMBIA GAS & ELECTRIC COM- Federal Light & Traction of New York, preferred.............. és 28 26 
PANY. Illinois Northern Utilities of Dixon................. 0. ce ee eee ia 6 70 Y 
1918. 1917. Aniane yen ones o ea oe commons a beau ea tac cae sree 24 244 
h e West Utilities o cago, preferred.............-0065 aan 56 56 
lite te yee sith sie der tee grt ta Northern States Power of Chicago. common.................. ex.div.7 50 43 
Surplus after charges 425 765 376503 Northern States Power of Chicago, preferred................ ex.div.7 80 84 
12 months’ gross ....11.123.332 9.452971 Pacific Gas & Electric of San Francisco, common........... eee os 35 33 
s Pacific Gas & Electric of San Francisco, preferred.......... iss 6 79% 79 ly 
Net after taxes ..... 5,338,788  4,685.398 : i ki 
Surplus after charges 2.977146 1608.179 Public Service of Northern Illinois, Chicago, common....... css 7 76 74 
rp er charg 968, „005, Pupi orice of poner es Chicago. preferred...... ian $ y 85 
epublic Railway ght of Youngstown, common.......... eee 4 22 
TWIN CITY MENY TRANSIT COM- Republic Railway & Light of Youngstown, preferred........ ise 6 59 7 
"1918 1917 Standard Gas & Electric of Chicago, common.............. os es 4 4 
shah . Standard Gas & Electric of Chicago, preferred.............. wae 6 23 23 
eiea a e a ggg 
ares ; 50,5 ss way. Lig ower o attanooga,preferred... 
Surplus after charges 30,919 114,903 United Light & Railways of Grand Rapids, common........ jae 4 29 28 
2 months’ gross ..... 1,622,096  1,725.306 United Light & Railways of Grand Rapids, preferred........ ‘coe € 60 5R 
Net after taxes ..... 355,398 536,286 Western Power of San Francisco, common.................. Sas ws 12 12% 
Surplus after charges 49,963 261,311 Western Power of San Francisco, preferred................. see 6 48 4R 
Western Union Telegraph of New York.................6.. -. extra 92 92 
ADIRONDACE oo S POWER = inde tials 
anes vlectric Storage of Philadelphia, common.................... s.. 4 47 4R 
The Adirondack Electric Power Com- Ceneral Electric of Schenectady Biel ei Mier tiled E dara treat ee T ae 8 138 137% 
pany, ae for the eat ences con Sarmal aa non n Vane preferred..............206- eae 8 180% one 
er i : National Carbon o eveland, COMMON..........0ee cece eeces eos oe 130% 
Gross earnings ...... $1,650,765 $1,512,516 Westinghouse Electric & Mfg. of Pittsburgh, common...... +extra 40 4^1 
Do earnings Mean Gels EEA AEA W ombou. Electric & Mtg. of Pittsburgh, preferred...... ses 7 52 K9 
urplus ...ssssse seee DD , ast sale. ! 
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General View of the Site and Construction Work on Foundations. 


View Looking Northeast Across Condenser Well. 


New Station of Kansas City Light & 


- Power Company 


Work Being Pushed on Large and Efficient Plant to Over- 
= come Power Shortage—Ultimate Capacity to Be 150,000 
Kilowatts, of Which 50,000 Are Being Installed in Two Units 


HE Kansas City Light & Power Company 1s 
erecting on the banks of the Missouri River, 
within a mile and a half of the business district 
of Kansas City, Mo., a central station designed for an 
ultimate capacity of 150,000 kilowatts. Fifty thou- 
sand kilowatts of this capacity will be available by the 
first of November, 1918, and Kansas City will there- 
fore have an adequate supply of electricity for light, 
power, and street railways next winter—a very grati- 
fying prospect for the citizens and the business inter- 
ests in view of the power shortage of the past few 
months. 

During the recent winter, the power plant of the 
Kansas City Railways Company combined with the 
very small capacity of the light company provided for 
a peak load of only 57,000 kilowatts and several thou- 
sand kilowatts of possible business could not be sup- 
plied. Only by the most generous co-operation from 
the users of electricity could the energy be distributed 
where the utmost need prevailed. 

The new plant, which is called Northeast Station, 
is being erected at the foot of Brooklyn Avenue on 25 
acres of ground that were slightly below the flood level 
marks a few years ago. The contract for the pur- 
chase of the ground provided that the seller should 
build revetments along 1700 feet of river front and 
embankments along the east edge of the property so 
that back water from the highest floods could not get 
on the land. These banks are now at a level above that 


of the greatest flood ever experienced on the Missouri 

River, that of 1844. Whether floods come this spring 

or not, the property is safe. Several switch tracks are 

now being used and more being laid on the property. 

Mery are also on a level above that of the greatest 
ood. 

The total expenditure arranged for by the light 
company in connection with this new plant is $15,000,- 
ooo. Of this sum, $5,220,000 is to be expended before 
the close of 1918, included in which is the $250,000 for 
real estate. : 

An item of economy is the fact that the new sta- 
tion is only one mile from the big plant of the Kansas 
City Railways Company and the main feeders will run 
from the new plant to the Kansas City Light & Power 
Company's substation near the railways company’s 
plant for distribution from there to the city. Fre- 
quency changers at this substation will permit tying 
in the railways company’s 25-cycle system with the 
power company’s 60-cycle system. Two additional 
substations will be added to the latter system. 

The contract for the foundation and the super- 
structure was let to The Foundation Company of 
America. This company is now well advanced on the 
work. The foundations are going down 5o to 60 feet 
to a firm gravel base. The condenser well is prac- 
tically complete. It is 70 feet in diameter, inside meas- 
urement, with concrete walls 6 feet thick at the top 
and the bottom having a thickress/ of 18 feet; Two 
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intake wells are being erected now, each of the same 
dimensions as the condenser well. Only one of these 
wells will be used with the present installation. Trav- 
eling screens are to be installed in the intake wells; the 
screen contract has not yet been let. One intake tunnel 
is now being constructed, 10 feet wide, 20.5 feet high, 
with walls 2 feet thick and to extend 40 feet into the 
river. One of the illustrations herewith shows the 
crib for the intake about to be launched. A discharge 
tunnel is being built to take care of the ultimate ca- 
pacity of the plant. It is 12 feet wide, 15.5 feet high, 
with walls two feet thick. Two hundred thousand 
gallons of water can be handled a minute through one 
intake tunnel and intake well. The discharge tunnel 
will handle double this capacity; its mouth is 1000 
yards on the river below the intake. 


SoME EQUIPMENT DETAILS. 


The contract for the main turbines and electrical 
equipment has been let to the General Electric Com- 
pany. Two 25,000-kilowatt turbines, multistage ma- 
chines, will be installed this year over the condenser 
well. The two machines were recently on the. test 
floor of the General Electric works being tested. Pro- 
vision is being made now for the later installation of 
another 25,000-kilowatt machine in connection with 
these two over the condenser well, when, as expected, 
the business demands it. The main generators are 
13,200-volt, 6o-cycle, three-phase machines. 

The plant is designed to burn coal, storage for 
which is in a pit with a capacity of 50,000 tons where 
the coal will be submerged under water. The Link- 
Belt Company has the contract for bucket conveyors, 
overlapping type, to transfer the coal from the pit 
to the bunkers. The Whiting Foundry Equipment 


View Looking East Across Intake Crib. 


Company will supply the coal and ash-handling cranes 
and the large electric crane for the turbine room. 

The experience of the last two or three years has 
shown the necessity of providing for the use of lump 
coal. There have been many times when companies 
using coal under boilers could not get screenings and 
had to buy any kind of coal they could get. The Kan- 
sas City Light & Power Company is providing, there- 
fore, for traveling motor-driven coal crushers sup- 
plied by the Orton & Steinbrenner Company; into 
these the coal will be dumped from the cars and re- 
duced to size suitable for the stokers. 

The situation of the new plant on the banks of the 
river where the ground is low simplifies the disposi- 
tion of ashes. The company will have its own cars 


which will be run on tracks provided for the purpose 
in aisles between the rows of boilers and into these 
cars the ashes will be dumped from the hoppers in 
which they are automatically received from the boilers. 
There is much ground on the company's property to 
fill and neighboring property owners will also be saved 
the heavier expense of pumping sand onto their 
ground when they can get ashes from the power com- 
pany. 

The boilers in the plant will be of the latest type 
of water-tube boilers made by the Babcock & Wilcox 
Company. They will be equipped with Sanford 
Riley underfeed mechanical stokers. Economizers, 
furnished by the Green Fuel Economizer Company, 
will be provided for heating boiler-feed water by 
means of heat of the flue gases. The surface con- 
densers and auxiliary pumps will be furnished by 
the Worthington Pump & Machinery Company. The 
Ludlow Valve Manufacturing Company will supply 
four 48-inch flanged hydraulic gate valves. 

Six boilers are to be installed this year. Each will 
have 13,512 square feet of heating surface, exclusive 
of the superheaters. The boilers are designed for a 
gauge pressure of 300 pounds per square inch. Each 
is rated to evaporate from 70,000 to 120,000 pounds 
of water per hour from a feed-water temperature of 
220 degrees Fahrenheit. Each boiler will have a sep- 
arate economizer with about 4000 square feet heating 
surface and two Green induced-draft fans on one 
shaft direct connected to a 120-horsepower motor. 

Each main unit will have a Worthington surface 
condenser with 35,000 square feet cooling surface. 
Auxiliary to each condenser will be a 36-inch vertical 
circulating pump; two 5-inch, horizontal, two-stage, 
hot-well pumps; three No. 10 hydraulic vacuum 
pumps; these auxiliaries will be motor-driven. The 


Worthington company will also furnish four 4-inch 


horizontal boiler-feed pumps, each of 600 gallons per 
minute capacity and driven by a 150-horsepower Gen- 
eneral Electric noncondensing steam turbine. Also 
four 10-inch horizontal volute supply pumps and two 
4-inch sand pumps. 

Every detail of the big plant has been designed to 
secure the highest practical economy of operation and 
the greatest reliability of service. Sargent & Lundy, 
of Chicago, are the designing engineers of the plant 
and are supervising its construction. 

The announcement by President J. F. Porter, of 
the light company, of plans for the erection of the 
new central station and the actual beginning of work 
has done much to alleviate the depression in the minds 
of business men of Kansas City. For three or four 
years there has been comparatively little effort to add 
power consumers and for many months larger power 
users have had to restrict their operations because of 
the shortage of power. The Kansas City Light & 
Power Company has actually. refused business which 
would have increased its load 13,000 kilowatts, be- 
cause the power could not be supplied. Nobody can 
estimate the amount of business that is already wait- 
ing for the completion of the new plant, but a good 
guess would be ten to fifteen thousand kilowatts. 
Many manufacturers who should have electric power 
in their factories have never given the matter more 
than a casual thought. Domestic consumers have also 
been handicapped in the past year because of the oc- 
casional failure of the supply due to the demand of 
the street-car service at times when the plants were 
partly out of commission. No consistent and sus- 
tained drive for their business has been made for sev- 


eral years. 
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Studies in Wood, Steel and Concrete 
; Pole-Line Costs 


Conclusion of Comparative Cost Studies of Poles for Electric 
Lines — Steel Poles and Concrete Poles — General Summary 


By F. L. HAUSHALTER 


[The first and second parts of this article appeared in the 
ELectricaL REvIEW of April 6 and 13, 1918. In the first part 
were discussed the fundamental considerations on which the 
calculation of the comparative annual charges of wood poles 
was based by the author. The second part continued thts 
discussion as regards the comparison of charges for un- 
treated and treated poles. The third and last part, which 
appears below, discusses the costs of several types of steel 
and concrete poles, and gives the author's summary of the 
comparative advantages of different pole materials. | 


There are several different types of steel poles that 
might be considered, but the three types considered in 
this article are: frame triangulate poles made up of 
angle irons; “A” poles of angle irons referred to in this 
article as “A-Flex” poles, as made by the Franklin 
Steel Works; and tubular poles that are made up in 
sections of different diameters and these sections joined 
together by collars. 

Steel poles first came into use in electric railway 
work and for lighting standards. The use of steel and 
concrete poles does not seem to progress very rapidly. 
The attitude of public utilities is a discouraging factor 
in the use of such poles. A line of such poles put in 
by a company would be a permanent one, but the idea 
of permanency is the one that companies shun. The 
doubtful practice of municipalities in giving franchises, 
the action of state legislatures in giving municipalities 
the right to compete with companies that had thought 
they had exclusive franchises, the danger of unfair 


Annual Charge Per Pole of 
Stee! and Concrete Poles | 


Annual Charge Per Pole. Dollars 


fo aco 30 35 40 45 wie 55 00 65 
Pole Height, Feet 
Fig. 6.—Annual Charges per Pole of Steel and Concrete Poles. 


regulation of rates at an early date, all these combined 
with the prospects of alterations for future capacity of 
the lines give seemingly just causes for the slow action 
of public utilities in erecting steel and concrete poles, 
since it is not known whether or not the increased 
amount of money put into an initial outlay will be 
favorable to the best interests of the companies. As the 
policy of regulating bodies becomes established and 
public opinion has become more favorable, these com- 
panies will know better how to plan for the future and 
lines will be built with the idea of permanency more 
than they are now. 

The price of steel quoted by the Franklin Steel 
Company, the manufacturer of the triangulate and 
“A-Flex” poles, considered herein as normal is 2.5 
cents per pound. The triangulate poles of the No. 10 
section here considered are made up of 24% X 2% X 
3/16-inch angle irons latticed together by 2 X 3/16- 
inch flats. The legs are specially rolled 60-degree 
angles. The poles are about 8 inches on the side at the 
top and taper approximately one-half inch per foot. 
A 50-foot No. 10-section pole is designed to withstand 
a side pull of 1000 pounds applied 18 inches from the 
top with a factor of safety of two. These poles are 
therefore very able to stand the loads as figured for 
the wood poles, the greatest being 600 pounds for a 
100-foot span. As in the wood-pole line the cost of 
freight and labor are figured, the freight being figured 
from Pittsburgh, Pa., in car-load lots. 
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Annual Charges Per Mile 
of Steel and Concrete Poles 
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Fig. 7.—Annual Charges per Mile for Steel and Concrete Poles. 
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The cost per cubic yard of concrete foundation 1s 
taken as a normal one at $6.00. It is believed that this 
will include the necessary items of expense in building 
the foundation and obtaining the materials in places 
where ordinary conditions as regards sand, gravel, 
water and cement are prevalent. Square concrete 
foundations are figured ; triangular ones would be just 
as serviceable and a little cheaper, but square ones are 
usually used. One item that enters in figuring costs 
for steel poles that does not enter into wood or con- 
crete-pole calculations is that of salvage. When the 
steel pole is removed it can be sold for junk and this 
junk value is taken as 60 cents per 100 pounds as a 
normal figure that allows for cartage to the place of 
disposal. Salvage is subtracted from pole costs. 

In case of steel and concrete poles the pole life is 
taken at 30 years. The life of good steel and concrete 
poles, if properly built, is indefinite provided the steel 
is painted and maintained intact from the weather at- 
tacks. However, the uncertainty of the permanence of 
the line in the light of a possible change of the line 
leads to the adoption of 30 years as the pole life. 
Hence the depreciation charges are based on this 
figure. 

From the tabulated results it is seen that the 
steel poles in heights from 30 to 60 feet cost less in 
annual charges than the western cedar poles. In case 
of the 35-foot pole, for instance, the steel charge is 
$1.263 per year, while the western cedar pole 1s $2.022 
per year or a saving of 26.7 per cent over the wood 
pole. It may be thought that the labor costs given in 
the steel-pole calculations are too low, but it will be 
noticed that these steel poles weigh even less than the 
wood poles, the 60-foot steel pole weighing but 1120 
pounds, whereas a 60-foot cedar weighs about 1650 
pounds. Although the steel pole may be more incon- 
venient to handle, yet its reduced weight compensates 
for this inconvenience. 

The cost per mile is figured with two different 
spans, that for 35 poles per mile or a 150-foot span 
and that for 18 poles per mile or a 300-foot span. The 
poles are built for these spans for it should be borne 
in mind that the factor of safety for a steel pole needs 
only be about one-half that for a wood pole, since 
wood offers uncertainty in grain and heartwood and 
circumference reduction through decay, factors that 
do not enter in the steel-pole safety factor. As will be 
seen, the use of these spans brings the cost per mile 
much below that for wood poles and should be plain 
inducement to companies to use them on permanent 
rights of way. 

The steel-pole companies figure the saving some- 
what differently than it 1s figured here, their method 
being much the same as that pointed out under the 
wood-pole discussion. For instance, one company tries 
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to show the saving of steel poles as an investment over 
wood poles by the following calculations: 


WOOD-POLE LINE—COST OF ONE MILE. 


52 30-foot poles at $3.50 per DOlGss ie reign EEE mets eee $182.00 
52 holes to dig at $1 each... .... ccc cee eee eee cece ceteris 2.00 
52 poles to set at $1 @ach....... cc ccc eee wee cee e neces 52.00 
52 poles to distribute at $1 each...........- cee ee eee es a 52.00 
Miscellaneous expenses, such as cutting gains, trim- 
ming, etC. ....ssessososessosesesasssessseseeserceesses 50.00 
Total cost per mile....... ccc cee cc erence cerca eens $388.00 
STEEL-POLE LINE—COST OF ONE MILE. 
17 poles required at $13.50 each... 2... . eee cee eee ee eee ee enee $229.50 
17 holes to dig at $1 each... ... cece cece ce were ne eee ceees 17.00 
17 poles to set at $1 each... cece cece ee etree ere eens 17.00 
17 poles to distribute at $1 each. ......-- cee cece ee ee cece 17.00 
17 concrete foundations at $2 each..........c cece reece eee 34.00 
Miscellaneous costs 2... ccc cece crete eet e erent erase eaenee 25.00 
Total cost per mile... .... cece cee eee eee eee eeeee $339.50 


These latter figures consider the steel poles spaced 
at 300 feet apart. If however, they are spaced at but 
150 feet apart, the cost per mile is $679.00. 

This method estimates concrete and labor costs 
roughly and does not consider the investment from 
the viewpoint of annual charges in which depreciation 
and interest play an important part. By referring to 
the figures for annual charges per mile it is seen that 
even in using 150-foot spans for the 35-foot pole the 
annual cost per mile for the steel is but $44.30 as com- 
pared to $70.80 for the western cedar. This differ- 
ence seems large, but it is believed that everything has 
been figured on the basis of equity. 

The “A-Flex” pole as put out by the same company 
offers even more contrast. This is a two-legged pole, 
or “A” frame, designed especially for telephone lines 
and for light power lines. As put out by the company 
it has webs on the bottom that permit its being buried 
in the ground substantially without using concrete 
foundations. In these calculations, however, concrete 
foundations have been figured so as to place the pole 
in the class of permanent line construction and make it 
decidedly safe. The costs have been figured in the 
same manner as for the triangulate poles. Of course, 
the concrete costs run less since not so large a founda- 
tion is required for an “A” pole as for a triangulate 
one. These poles are designed to stand a side strain of 
2500 pounds with a factor of safety of two. However. 
it is best not to use them in heights above 50 feet on 
account of their flexibility. 

_ It is seen that ‘the annual charges come below the 
triangulate. For the 35-foot pole the annual charges 
are $0.973 as compared to $1.263 for the triangulate 
pole and $2.022 for the western cedar. The company 
claims that these poles may be used at 150-foot spans, 
but even though they were used on the 100-foot spans 
the costs per mile would be low as compared to wood 
poles. Of course, in using these “A-Flex” poles in a 
line about everv fourth pole should be a triangulate 
so as to avoid undue flexibility and danger of a line 


TABLE IX.—COSTS OF STEEL TRIANGULATE POLES. 
Price of steel 2.5 cents per pound. Freight rate from Pittsburgh, Pa., to Columbus, Ohio, 12.6 cents per 100 pounds. Junk 


value taken as 60 cents per 100 pounds. Life taken as 30 years 


Length Over all, ft......esesssossssocsssoosesoesssosses. “8 20 
Depth in ground, {te iss < cise olin ce ees hbo ee Rodda ek 3 
Weight of pole, IDS isos sae eens. cei ee ins asa eae ene ea eas 270 
Freight -cost eir erswt tes bd eeter E wi od ae Me a $0.34 
Initial cost of pole 466 bbc iG se ia ween ie Cha wadea sean nd 6.75 
Cost of concrete per foundation ............ 0. ccc cece eens 1.70 
Labor cost per pole ......ssessssssesesesssosssacsevesseoo 2.10 
Salvage value ........sessssesesesssesosoesrncooorosssooen 1.62 
Total cost per pole P E EE EE E Neca id A E AE A EA woe e 9.27 
Depreciation deposit per $1.00 @ 5 per cent............... 0.0150 
Depreciation charge per year ....... cece ccc ween e ees 0.140 
Interest charge @ 6 per cent ....... ccc ccc eee wee c cece - 0.556 
Total annual charge ...... cece cccccccccccccvccccccrece e... 0.696 
Cost per mile of 35 poles ........ ccc eee cece cee eee Wat 24.37 
Cost per mile of 18 DOES? ao eye iite ied ea aa ane eece ered oe « 12.52 


25 30 35 40 45 50 55 60 
3 3 4 4 5 5 6 6 
330 396 463 533 602 673 1,000 1,120 


s. ocos =” oe oe ee | 


14.68 17.93 22.74 25.82 30.62 33.00 51.60 73.20 
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TABLE X.—COSTS OF A-FLEX STEEL POLES, 


Stand side strain of 2.509 pounds. Factor of safety 2. Freight rate from Pittsburgh, Pa., to Columbus, Ohio, 12.6 cents per 


100 pounds. Junk value taken as 60 cents per 100 pounds. 


Length over all Tso. ince bee Saw bor Ger ig Dean Pe Le kee eee 
Pepe IN. ground, Ce. cessaci Cee. Inte ee eea e eae reals Sek ee 
Weight per pole, WO sq 6 6 koe a Pe a6 Ss bh ca eben Dares Cd Eee eS 
Initial cost per pole eiiiee ohh i ca ae Le unane Sos leche Sale ees 
PrOIENG COSE a6 oes a a a Sak Wee hc eS He ae wees 
LADO CORE 62d 5. ie ogre one e aed Bowe e tn ends hoe Pee he ey SSE 
Concrete cost per foundation ........ 00.0. cc et cc ce eee cece ees 
Junk value as salvage 6:60.65 68 eK oie oR a Se ew Ki ee wh ne vo ae 
Total cost per pole ......... 2.0... cee eee Se Pa eae ee E kr Eee 
Depreciation deposit per $1.00 @ 5 per cent... .. Le ee eee 
Depreciation charge per year 1.0... 0... . ccc ec ee ene reenen 
Interest charge @ 6 per CEN... 2. ce eee eee ee eee eee 
Total annual charge 22 sedan Se eo eee eee OPe te ee ewes 
Cost per mile of 35 poles 422 ses 2 hey thw 04 da a Os HERS Ror wee 
Cost per mile of 53 poles 3423 hk 6 Eee hee be dw Ss BE KES OS dle Bw es 


ile EES 20 25 30 35 40 45 
Sed hE ees 3 3 3 4 4 5 
EE eee 210 260 320 370 450 510 


Pe ore orn toe 0.26 0.33 0.40 0.47 0.57 0.65 
re eer rae DAS 1.50 1.60 2.20 3.15 4.15 4.60 
E EE E 1.50 1.75 2.00 2.30 2.55 2.75 
pa a ee ee 1.26 1.56 1.92 2.28 2.70 3.06 
etna aS ave sande ats 7.25 8.82 10.68 12.85 15.82 17.69 
EEAS ce hee 0.01505 ..... E, ere ere Sagas 
ETETE EEEE 0.109 0.133 9.161 0.193 0.238 0.266 
ae i tao eat oe 0.435 0.53 0.64 0.78 0.95 1.06 
sand elec neal pias 0.544 0.663 0.0L 0.973 1.188 1.326 
Seah et EA 19.08 23 20 28.06 34.04 41.50 46.40 
ee rer re 28.80 30.00 42.50 91.50 63.00 70.25 


n ne 


pull in just one direction. Then taking 100-foot spans 
for 35-foot poles there would be 13 triangulate and 40 
“A-Flex” poles, making a total cost per mile of $55.42 
as compared to $107.20 for the western cedar-pole 
line. 

Such a steel line would be very durable and safe 
since the line with 100-foot spans would be in little 
danger of destruction by storm. The factor of safety 
would be much higher than for the wood-pole line and 
at the same time would not be subject to the danger 
from fire, a danger which is not negligible in many 
localities. The “A-Flex” pole has many commendable 
features for its adoption in telephone and telegraph 
and low-voltage power lines and would be worthy 
of further investigation on the part of public utilities 
using poles. 

The tubular steel pole considered in this article is 
one put out by the Electric Railway Equipment Com- 
pany, of Cincinnati, Ohio. The normal price of steel 
as quoted by that company is 2.25 cents per pound. 
These poles are extensively used for holding trolley- 
wire supports and lighting standards. Their use on 
telephone and power lines is yet very limited. The 
poles, as will be seen in the calculations, are made up 
in sections. The sections chosen are plenty large 
enough to stand the load as figured for the wood poles. 
The same items enter into the costs and annual charges 
as in the triangulate poles. The concrete costs evident- 
Iv will not be so great since a much smaller square 
concrete foundation will be required for the tubular 
pole. These poles have a special reinforcing collar at 
the base for greater safety. It is seen that these poles 
come even cheaper than the steel triangulate poles. 
The curve of annual charges passes between the curves 
for the steel triangulate and the “A-F lex.” Of course, 
in these calculations the freight rates from the dif- 
ferent cities to Columbus, Ohio, causes some little 


difference. The rates on steel from Cincinnati are a 
little less than from Pittsburgh, yet the difference is 
only 2.6 cents per 100 pounds. 

The cost per mile for tubular poles is figured on 
the basis of 35 poles, or poles 150 feet apart. The 
triangle-section pole 1s the tested-stress structure. The 
triangle is the only form whose shape cannot change 
without changing the length of one of the sides. The 
triangulate pole 1s recommended for spans of 300 feet 
on account of this characteristic but it is thought that 
the span of 150 feet is the most satisfactory for the 
tubular steel pole. 


CONCRETE PILES. 


The concrete pole is not yet used very extensively. 
Tt is in a state of experiment because it is not known 
just what effect age will have on it. Moisture absorp- 


‘tion and repeated drying out seems to affect certain 


grades of concrete. However, many concrete poles 
placed in the past several years appear to be durable. 
It is thought that if good reinforced-concrete poles are 
made of the proper mixture they will last as long as 
steel poles properly maintained. The life of steel im- 
bedded in concrete is practically indefinite. Concrete 
poles, of course, resist fire and do not fail abruptly if 
overloaded. The greatest disadvantage in concrete 
pole-line construction is that which deals with their 
manufacture. Concrete poles are of great weight and 
cannot be practically transported around the country 
like steel poles. It is the usual practice to make them 


“on the ground where thev are to be used. Problems 


of obtaining good sand and water arise, so that it can 
be seen that concrete-pole costs will vary with the 
community. The smaller sizes of poles, say up to 30 
feet. are usually made on the ground in horizontal 
forms, then hoisted into place when set. The taller 
poles are usually made in their vertical position, the 


n -  ————_ IMa 
eee NN en Ee eNTe 


TABLE XI.—COSTS OF TUBULAR STEEL POLES. 


Price of steel 2.25 cents per pound. Freight rate from Cincinnati to Columbus, Ohio, 10 centz per 190 pounds. Junk value 


T.æength over all, ft cc.cse ce ek ea aS ie He See eo Oe RES 20 
Depth in ground, ft................ ITE tat dy Oded cde ae Neca E 4.5 
Weight of pole, IOS 2% oes ose sk Sess esha Ba Peewee kes eae 227 
1’ 4” 
Sections used sorersstirs eed eed Bae or SG ee Bess 6’ 2” 
Freight COST aocse bese hk cao ed a ed Dates Bee a Eo A $0.23 
Initial cost of pole ois ccs twice wes Bete eee Nes bw bea y eae 510 
Cost. concrete foundation ....65.65 sce cies Vow ee ewe eens 1.90 
Labor cost per pole a6 osc et ones bok s Oecd Sie oe ak eee 2.10 
Salvage- value ek WOM Se iE eh ee OA Se eee Mee Ae 1.36 
Total cost per pole 22 2 ack ie ek Swe es, be Bie Ghee we Gree SS 7.06 
Depreciation deposit per $1.00 @ 5 per cent..............- 0.01505 . 
Depreciation charge per year ......... cece eee e cece eeees 0.106 
Interest charge @ 6 per cent............ 2 ccc cee ccc wees 0.424 
Total annual charge os06 e605 header ke bed vad ada dada eB es 0.530 


Cost per mile of 35 poles... .. cc. cece ccc ce cee cece 18.55 


25 30 35 40 45 BIU nd 60 
5.0 5.0 4.0 a 6.0 6.0 8.0 8.0 
346 406 620 O86 Tol 1,041 1,384 1,627 

Lo 18’ 5” 21’ 6” 20’ 6” 20" R” 20° 7” 20 8” 25° 8? 
g’ 4” Wy 4” 1 5” 1y 5” 185” 0 R” 20° 7” 20° 7” 
Gate 6° 3” T 4” S’ 4” 10’ 4” 13° 5” 18’ 6” 18’ 6” 
$0.35 $0.41 $0.62 $0.69 $0.75 $1.04 $1.38 $1.63 
7.78 9.14 13.94 15.41 16.90 23.40 31.10 36.60 
1.00 1.00 1.25 1.25 1.35 1.35 2.20 2.20 
2 20 3.00 4.00 4.60 5.20 6.40 7.50 8.00 
2.08 2.44 3.72 4.12 4.51 6.25 8.30 9.76 
9.27 11.10 16.10 17.83 19.69 26.14 33.88 38.68 
0.140 0.167 0.243 0.268 0.296 0.393 0.511 0.582 
0.555 0.668 0.966 1.071 1.181 1.569 2.034 2.328 
0.695 0.833 1 209 1.339 1.477 1.962 2.545 2.910 
24.28 29.14 42.40 46.80 51.60 68.70 89.00 101.90 
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forms being built up and reinforcing rods properly 
spaced by templates and the concrete poured in by 
means of a hoist. The drop of the concrete mixture 
into the mold insures a compact column all around the 
reinforcing rods. 

The Pennsylvania Railroad Company, on the elec- 
trified division through Hackensack Meadows, installed 
concrete poles in heights between 35 and 6o feet. The 
mixture used was a 1:2:4, the mechanical bond bars 


„being tied in a square skeleton frame covered by a 


minimum thickness of one inch of the concrete. These 
poles have an ultimate unit stress of 2000 pounds per 
square inch. The spans used were 120 feet. The 35- 
foot pole was designed to stand a top pull of 5300 
pounds. This line is proving very satisfactory. 

The usual shape of a concrete pole is square with 
bevelled edges above the butt. From the data sheet for 
concrete poles it is seen that the 35-foot pole is 6 
inches at the top and 12 inches at the bottom. About 
S one-half-inch twisted steel rods would be placed in 
rows through the section so that no rod would be cov- 
ered with less than one inch of concrete. The pole 
would not begin to taper until about 9 feet from the 
bottom, from which height the bevel on the corners 
would.also start to give the pole a neat appearance. 

The figures used in regard to the quantity of ma- 
terial for the poles of different height have been taken 
from Gillette's Handbook. The costs as given in his 
data appeared so low that they seemed below the nor- 
mal, so that the concrete, steel, and labor have been 
computed on what is thought to be a normal basis. The 
life of the concrete pole is taken at 30 years for the 
same reason as given for the life of a steel pole, name- 
ly, uncertainty as to line rernoval or to pole removal 
due to increased capacity required. 

It is seen that the concrete pole compares favorably 
with the steel poles, being even lower in annual charges 
on the smaller heights. The annual charge for the 35- 
foot pole is $1.036 as compared to $1.263 for the 
triangulate and $2.022 for the western tedar. In figur- 
ing costs per mile in annual charges 42 poles per mile 
have been used, equivalent to a span of 125 feet. It 1s 
thought that this is the safest span to use for concrete 
poles because they are not so elastic to undue strains 
as the steel poles. The elasticity due to the unbalanced 
loads may cause the concrete to crack and thereby open 
recesses for decay from the weather. ; 

One item omitted in the calculation of annual 
charges for concrete poles that was counted in the 
steel-pole calculations is that of salvage. 


CONCLUSION. 
As was stated at the beginning of this article, the 


results arrived at do not apply to all conditions of the 
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country, or not even to all streets in the same com- 
munities. For instance, if wooden poles were set in 
rock, about $4.70 per pole would need to be added to 
the labor cost; if they were set in sidewalks, about 
$3.40 would need to be added. It also makes a great 
difference where the concrete foundation for a steel 
pole is to be built. Evidently in the mountains of West 
Virginia where materials would need to be carried on 
mule back, concrete would not be figured at $6.00 per 
cubic yard. 

It is thought that the prices given as initial cost of 
poles are fair ones and that prices among different 
companies for similar kinds of poles are nearly the 
same, also that cost of preservative treatment by speci- 
fication “AA” will not differ very much among com- 
panies dealing in treated poles. | 

The results of this comparative study show that 
there is considerable gain in the way of annual charges 
if treated poles are used in the line. Public utilities in 
using treated poles will not only be acting in harmony 
with the conservation plans put on foot by the Govern- 
ment but will be actually saving money in the invest- 
ment. The wooden pole always will be commendable 
for pole-line use because of its ideal outline, if well 
selected, to resist stresses, since those encountered by 
a tree in natural life are much the same as those en- 
countered in pole-line service. The wooden pole has 
equal strength in all directions, large strength in 
torsion, and considerable elasticity to equalize unbal-. 
anced loading. This is obtainable in steel and in con- 
crete to a lesser degree, especially in regard to concrete. 


ELECTRICALLY OPERATED SHIPS AS AUX- 
ILIARY TO THE MERCHANT MARINE. 


Edward N. Hurley, chairman of the United States 
Shipping Board, at the suggestion of Senator Charles 
L. McNary of Oregon, has tentatively approved a plan 
for the construction by private concerns of 150 motor- 
driven ships of 3000 tons each for use in our merchant 
marine. The proposed construction program is not to 
interfere with the construction work of the Emer- 
gency Fleet Corporation. : 

The plans contemplate the equipment of the motor 
ships with Diesel engines, electric generators and mo- 
tors, requiring no-machinery and material used in 


‘equipping steamships, such as boilers, steam piping. 


smoke stacks and propeller shafts. Chairman Hurley 
has given his conditional consent that wooden ship- 
yards, not engaged in building wooden ships for the 


-= Government, shall be free to enter into contracts to 


build such proposed motor ships for private owners. 
All such ships are to be built by American organiza- 
tions, and are to sail under the United States flag. 


TABLE XII.—COSTS OF CONCRETE POLES. 


Figured as built on ground where used. Taller poles built upright, smaller ones not. Steel costs taken as 1.6 cents per pound. 
Poles set 125-foot spans. Cost of concrete taken at $6.00 per cubic yard. Life taken as 30 years. 


Lergth over. all: 1125665594 a eek a Peed wee a bee Sey 
Depth In-ground; (tas ocre wee bee erens ow cw eter ee tan ween aes 
Top. width, Iii s5b5 eho eter Saeed eho oe Fk We igh ee See ees 
Bcttom width, 365 128 seo dG haw he ude Ae ena Gs aa 
Size steel rods used, ifte.e ssc. tc i ee wha eee eee Dee wena dene rrene. 
Cost of steel senrose Hae ate eo tk oh See BRE a DE he ao ee 
Cubic feet of concrete ......... cece ce ce cee cece cece rerun. 
Cost of concerete 6. o55a Biers Sele i RA a haa eR ee aS a ew Be 
Cost of Dinding. 6.03458 ea nea es Cato a) bk 06 naa es ees a ee 
Labor cost. ceeosa tree eee ke sete ta nls a9 hee Se eae Sig eee eave th 
Total COST osc 5 ek ape EE NES ONE wets EAS hp oe btn rts de & es 
Depreciation deposit per $1.90 @ 5 per cent...............0 0.0085 
Depreciation charge per year ............... pl MRS Ra ue etwas 
Interest charge @ 6 per CeNnt...... 0... cece cece eee ee neee 
Total. annual charge 6 cameo tte. 8% bes gl iaw ea ied Skawtaeee wide 
Cost per mile of 42 poles ........ eee cece cece cece neenu 


25 30 35 4 45 50 55 60 
4.5 5.0 5.5 6.0 6.5 6.5 7.0 7.0 

6 6 6 7 T 
10 11 12 15 16 17 18 19 


0.121 0.154 0.221 0.301 0.381 0.445 0.535 0.625 
0.452 0.615 0.815 1.20 1.52 1.774 2.19 2.50 
0.603 0.769 1.036 1.501 1.901 2.219 2.725 3.125 

25.30 32.30 43.50 63.10 80.00 93.20 114.50 131.40 


a Ne se 
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Operating Features of Three-Phase 
Four-Wire Distribution 


Discussion of the Economies, Advantages and Precautions Accom- 
panying Distribution of Three-phase Energy Over Four Wires 


By GEORGE E. WAGNER. 


Superintendent of Plant, Madison Gas & Electric Company. 


N THE early days of alternating currents in the 

electrical industry, the current was generated and 

distributed single-phase. Polyphase generation 
and distribution were developed later and in about 
IR8&R two and three-phase motors and generators made 
their commercial appearance. At first two-phase cur: 
rent was preferred for general use and three-phase 
current was used only for long distance transmission. 
After a short time three-phase current became more 
popular and the tendency has been toward its exclu- 
size use for general power purposes. 

Three-phase current distribution was at first car- 
ried on over three-wire circuits. In this system trans- 
formers for lighting purposes are connected between 
any two lines and for three-phase power they are con- 
nected in delta on both primary and secondary side. 
This connection is shown on Figure 1 and is generally 
reterred to as the delta-delta connection. 

Shortly before 1900 three-phase, four-wire dis- 
tribution was developed, no doubt, a direct outgrowth 
of three-wire distribution, increasing the line voltage, 
thereby reducing size of wire and the amount of cop- 
per required, and still permitting the use of the same 
step-down transformers used for the three-wire sys- 
tem. In this system the transformers for polyphase 


2300 v. 


Fig. 1—Three-phase Delta-delta Connection of Transformers. 


use are connected in “Y” or star on the primary side 
and in delta on the secondary side. This connection, 
shown in Figure 2, is generally called the star-delta 
connection. The voltage on the transformers is the 
same as on the three-wire system and, therefore, the 
secondary voltage is also the same. For single-phase 
use transformers are connected between a phase wire 
and the neutral as shown in Figure 3. The neutral 
point should be grounded. 

The three-phase, four-wire system has since 1900 
been adopted by many cities which have remodeled 
their distribution systems or have developed new sys- 
tems. 

At the present time there are still three methods 
of distributing high voltage alternating current, 
namely, single phase, two phase, and three phase. In 
both two-phase and three-phase there are three-wire 
and four-wire systems. 


ECONOMY OF FOoUR-WIRE CIRCUIT. 


In comparing these various methods of distribu- 
tion it is essential to first consider the initial cost, the 
largest item of which is the copper. Assuming the 
weight of copper required for a single-phase circuit 
as 100 per cent, the amount of copper required for 
the various systems for the same load would be as fol- 
lows: 


Method of Distribution. 


Single-phase SYStemM ........ ccc cece ec ee tenn e ees 100.0 
Two-phase. four-wire system ............. 0000 eves 100.0 
Two-phase, three-wire system ........... ccc eee eee 72.9 
Three-phase, three-wire system ...............02- sats 739 
Three-pkase, four-wire system (4 wires).......... 35.3 


If a four-wire circuit is used for three-phase power 
only, only three wires are necessary, requiring only 
25 per cent of the copper of a single-phase circuit. 
The tabulation above is based on using the same volf- 
age on step-down transformers. The maximum volt- 
age has different values depending upon the system 
used. | 

The three-phase, four-wire distribution in general 
use 1s the 2300/4000 volt system, so called because 


Fig. 2.—Three-phase Star-delta Connectlon of Transformers. 


the voltage between any phase wire and the neutral ` 


point or neutral wire is about 2300 volts, and between 
phase wire 4000 volts. Since the voltage to neutral 
is the same as was used for the three-wire system, the 
same transformers can be used. 

Since the line voltage in the four-wire system is 
1.73 times that of the three-wire system, and the line 
current is proportionately less, and the line drop di- 
rectly proportional to the line current, it follows that 
the size of wire required for the same load and with 
the same permissible loss is one-third of that required 
for three-wire distribution. 

From the above it follows that if a three-wire 2300- 
volt circuit is converted into a four-wire 2300/4000- 
volt circuit, the capacity of the circuit for the same 
voltage regulation is tripled. If this circuit is to sup- 
ply any individual single-phase transformers, how- 
ever, then the fourth or neutral wire should be strung 


Per cent copper. 
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in. It is possible to use the ground as the neutral re- 
turn but it is generally considered more satisfactory 
to use the fourth wire. 

From the above it also follows that if two single- 
phase 2300-volt circuits are combined into one four- 
wire 2300/4000 volt circuit; the capacity of the three- 
phase circuit is three times that of the two single-phase 
circuits combined. 

For example, we will calculate the amount of elec- 
tric energy that can be transmitted a distance of 5000 
feet over No 2 copper wire with a line drop of 92 
volts between the generator and the load, the phase 


220 220 


220 


however, that the amount of power that can be trans- 
mitted varies in the ratio of 2 to 4 to 12. 

While the increased line voltage is advantageous 
insofar as it requires less copper, it must be viewed 
from another angle less beneficial. If branches of 
trees are permitted to extend through the line between 
phase wires, they will cause leakage—particularly in 
wet weather—frequently causing one or more wires 
to burn off. The increased voltage must also be taken 
into consideration on underground work. If two two- 
conductor cables are used for a three-phase, four- 
wire underground circuit the insulation of one pair 


Grounded Neutrol 


M0 


220 


Fig. 3.—Three-phase Four-wire Circuit Showing Bank of Three Single-phase Transformers and One Single-phase Unit. 


voltage to be 2300 volts. The resistance of No 2 cop- 
per wire is 0.156 ohms per 1000 feet, and the resist- 
ance of one single line would be five times that or 
0.78 ohms. 


In a single-phase circuit the drop in voltage would 
be twice the drop in one line. The circuit would then 
l 92 
transmit ———— or 58.9 amperes or about 135 kilo- 

78 X2 
volt-amperes. 
In a three-phase, three-wire circuit the drop in volt- 
age would be 1.73 times the drop in one line. A cir- 
92 

cuit of No 2 wire would then transmit ——————— 
78 X 1.73 
or 68.2 amperes or about 275 kilovolt-amperes. 

In a three-phase, four-wire circuit with a balanced 
load the drop in voltage would be the drop in one line 

92 


or 118 am- 


only. This circuit will then transmit 
l : 0.78 
peres or about 810 kilovolt-amperes. 

As the number of wires required for the above 
systems are 2, 3 and 4, respectively, the amount of 
copper required under the three conditions would be 
in the ratio of 2 to 3 to 4. The calculations show, 


must be sufficient for 2300 volts and of the other pair 
for 4000 volts. 

The grounded neutral and increased line voltage 
must also be considered in the choice of lightning ar- 
resters. On account of the grounded neutral, a ground 
on a phase wire will be a short on the circuit. When 
linemen work on a three-phase, four-wire circuit they 
must bear in mind that they are working on a higher 
voltage than on a three-wire line, with the same volt- 
age for transformers. The grounded neutral pro- 
tects the circuit against a possibility of a voltage higher 
than the phase voltage to ground. This should, there- 
fore, be considered as a safeguard and no disadvan- 
tage. 

TRANSFORMER CONNECTIONS. 


In both three-wire and four-wire systems it is pos- 
sible to supply three-phase current from two trans- 
formers only, with an open-delta secondary. If only 
two transformers are used on a four-wire circuit, the 
neutral point of the transformer bank must be con- 
nected with the neutral wire. Without this connec- 
tion the two transformers would simply be in a series 
across 4000 volts and would deliver a single-phase 
current only. 

When three transformers are used on a four-wire 
circuit the neutral point of the transformer bank 
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should be isolated except in special cases, that is, it 
should have no connection with the neutral wire of 
the circuit or the ground. 

Some companies have tried to connect the primary 
neutral point of transformer banks which supplied a 
comparatively large single-phase load in addition to 
a three-phase load. To take care of the unbalanced 
load a larger transformer was installed in the phase 
supplying the single-phase load. The primary neutral 
wire was then connected, with the idea that it would 
take care of the excess primary current for the larger 
transformer instead of having it pass through the 
windings of the smaller transformers. An example 
of this condition would be a consumer requiring sin- 
gle-phase current for spot welders and three-phase 
current for a few motors. 

Laboratory tests have shown, however, that under 
the conditions cited above the primary neutral carried 
practically no current. The tests showed that if a 
single-phase load is supplied from one-phase of a 
three-phase bank of transformers, the other two trans- 
formers act as one single-phase transformer operating 
in parallel with the transformep on the loaded phase 
and share the load with it. The oscillograph showed 
that the current through the primary winding of the 
large transformer divided and part of it passed 
through the primary winding of each of the other two 
transtormers. The current waves of the current in 
the two transformers were about the same, exactly in 
phase and just 180 electrical degrees from the current 
in the transformer on the loaded phase. 

These tests also showed that the current in the 
neutral wire was practically zero so long as the volt- 
ages were balanced. As soon as the voltages were 
unbalanced in the secondary delta, a circulating cur- 
rent was set up in the delta and a flow of current in 
the neutral wire of the primary current occurred. 

Moreover, they showed that when a‘ single-phase 
load was supplied from one phase of delta-connected 
secondaries, the load was distributed over the three 
transformers, the transformer on that phase supply- 
ing about one-half and the other two together the 
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Fig. 4.—Line Diagram Showing Distortion of Star Voltage Due 


Open Neutral With Unbalanced Loads in Phases. 


other half. The exact proportions of the load supplied 
by each seemed to depend upon the power-factor of 
the circuit. The tests also showed that the three 
transformers divided the single-phase load in about 
the same proportion whether the primary neutral was 
connected or isolated. 

The results of these tests were verified in the field 
on a bank of transformers supplying a 200-ampere, 
three-phase load, and in addition two 100-ampere spot 
welders from one phase. Every time a spot welder 
came out it drew current from all three transformers. 
The current in the neutral caused by the welders com- 
ing on was practically nothing. A comparatively 
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heavy current was set up in the neutral wire, however, 
when the operator at the station varied the voltage on 
pne phase with the feeder regulator. 

From the above it follows that there is no occasion 
for installing in a bank of transformers supplying 
three-phase power plus an additional single-phase 
load, one transformer with a capacity larger than the 
capacity of the other two combined. Inasmuch as the 
neutral wire carries practically no current there would 
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Fig. 5.—Line Diagram Showing Voltage Magnitudes and Rela- 
tions With Delta and Star Connected Transformers. 


under such conditions be an excess current in the 
windings of one or both of the smaller transformers, 
if the larger transformer carried full load. In deter- 
mining the sizes of transformers necessary for an in- 
stallation like the above, it should be borne in mind 
that the transformer on the phase supplying the sin- 


‘gle-phase load actually supplies only about one-half 


of the single-phase current while the other two supply 
the balance. 

From the above it also follows that the primary 
neutral point of three-phase transformer banks should 
be isolated unless the transformers have ample ca- 
pacity to take care of their regular load plus any cir- 
culating current that may be set up on account of an 
unbalanced voltage condition. If one phase wire 
should develop a ground the voltage on that phase 
would naturally drop on account of the heavy current. 
The transformer bank with the primary neutral con- 
nected would immediately tend to equalize the volt- 
ages on the three phases. The other two transformers 
would draw a heavy current on their phases trying to 
hoost the voltage on the grounded phase. The prob- 
able result would be that the primary fuse of one 
transformer would blow and the other two would then 
carry the load on open delta. If the capacity of the 
other two transformers was insufficient they would 
be overloaded and would be liable to be damaged. 

If the primary neutral point of a transformer bank 
is isolated there is no circulating current caused by 
unbalanced voltages, but if one blows a fuse the other 
two transformers are actually in series between two- 
phase wires—their secondary voltages are one-half of 
the normal voltage times 1.73, about 200 instead of 220, 
and the voltage across the secondary and primary of 
the transformer with the fuse blown is zero when 
the load is straight resistance or single-phase load. If 
there are any three-phase motors on the circuit they 
will run and their windings will tend to keep up a 
delta voltage. If these motors are stopped they will 
as a rule not start because it would be equivalent to 
trying to start them on a single-phase current. 

One of the greatest advantages of three-phase, 
four-wire distribution is its successful use for both 


Pa ee 


674 ELECTRICAL REVIEW 


light and power purposes regardless of load balance. 
If a single-phase feeder regulator is installed in any 
phase it can be adjusted to give a constant voltage 
at any point on the line regardless of the load on the 
other phases. In fact, one method of developing a 
four-wire circuit is to supply all the single-phase light- 
ing load from one phase and equip this phase with a 
feeder regulator. When the lighting load increases 
it can be distributed over all three phases and feeder 
regulators installed in them. 

On account of the simplicity of voltage regulation 
a three-phase, four-wire circuit can be used for sup- 
plying all the current for any district, whether it is 
used for lighting, heating, or power. It thereby over- 
comes the necessity of paralleling circuits and reduces 
the investment for any district. Supplying current for 
both lighting and power purposes also increases the 
load-factor on the circuit because the power load gen- 
erally decreases considerably before the lighting peak 
comes on. 

In three-phase, four-wire distribution individual 
transformers for lighting purposes are connected be- 
tween any one phase wire and the neutral wire. If a 
number of such transformers are distributed over the 
three phases there is a possibility of trouble from an- 
other source. Under this condition the current in the 
neutral wire is the vector sum of the current in the 
phase wires. If the neutral wire should at any: time 
open between the station and the load, an unbalanced 
load on the phases would cause an unbalance in volt- 
age which might be disastrous to lamps burning in the 
circuit at the time. 

The current in the primary winding of a trans- 
former increases as the secondary current increases 


because the actual reactance in the primary decreases. ° 


Therefore, if two phases were heavily loaded and one 
phase had almost no load and the neutral wire went 
down, the difference in reactance would cause the neu- 
tral point of the circuit to be drawn out of center, as 
shown in Figure 4, the transformers on the loaded 
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Fig. 6.—Three-phase Four-wire and Three-phase Three-wire 
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phases would then be practically in series between 
phase wires, and deliver a secondary voltage of nearly 
100 and 200 instead of 110 and 220. The transform- 
ers on the phase carrying very little load would then 
have a voltage of about 3500 volts impressed upon 
their primaries and their secondaries would deliver 
175 and 350 volts instead of 110 and 220 volts, with 
the probability of the central station having to replace 
a lot of lamps. In Figure 4 the correct voltages are 
indicated by full lines and the distorted voltage con- 
dition is shown by the dashed lines. 

The probability of such a case of trouble can be 
reduced by carefully distributing individual lighting 
transformers over the three phases with a view of 
keeping the load fairly well balanced. The possibility 
of such a case of trouble can be overcome by supply- 
ing all of the single-phase lighting transformers from 
one phase, but the most satisfactory method of over- 
coming this danger seems to be to ground the neutral 
wire not only at the station but at several places along 
the line. The ground connections would serve as a 
path in parallel with the neutral wire and if the neu- 
tral wire broke down anywhere the ground would take 
care of the unbalanced load and prevent sufficient dis- 
tortion to do any damage. With a good ground con- 
nection there should be practically no distortion what- 
ever. The locations for grounding must be selected 
with great care to guard against picking up stray cur- 
rents. In localities where a ground connection would 
be liable to pick up excessive stray currents it would 
be advisable to guard against a break in the neutral 
wire by tying the neutral wires of different circuits 
together wherever such connection could be made con- 
veniently. This method would almost eliminate the 
possibility of an open circuit in the neutral wire. Cir- 
cuits supplying outlying districts can generally be 
grounded without danger from picking up stray cur- 
rents. 

In changing from three-phase, three-wire to three- 
phase, four-wire distribution the first consideration is, 
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Circults With Transformers Connected for Three-phase Supply. 
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of course, the higher generator voltage. If the 
winding of a 2300-volt, three-phase generator is con- 
nected in delta, it can be connected in star and if the 
insulation is sufficient, can be used for 4000 volts. If 
the generator is already star connected it would have 
to be rewound. The all-important requirement on the 
line is to make sure that when the change is made in 
the transformer connections the phase relations will 
not be changed, in order that the rotation of three- 
phase motors will not be reversed. Figure 5 shows the 
change from delta to “Y” connection which will not 
disturb the phase relations. 

Figure 6 shows the actual change in connections in 
the field in changing a bank of transformers from a 
delta-delta to a star-delta connection. The connections 


Fig. 7.—Diagram Showing Effect of Reversed Phase on 
Secondary Delta. 


on the secondary side are not disturbed. The simple 
rule is that all the right-hand primary legs or all the 
left-hand primary legs are connected to the neutral 
point, and the other legs are connected to phase wires. 

It might be well to caution against reversing the 
secondary side of any one transformer in connecting 
a new bank. - Such connection would be equivalent to 
throwing a short on a voltage equal to twice the phase 
voltage, a condition shown in Figure 7. 

If an attempt were made to close the secondary 
delta with the primary current on it would be equiv- 
alent to a short circuit on 440 volts. 


SUM MARY. 


(1) On account of the increased voltage in the 
three-phase, four-wire system, the amount of copper 
required for transmitting the same load over the same 
distance 1s very much less than is necessary for any of 
the other systems. 

(2) The change to the four-wire system does not 
cause a change in voltage on the step-down transform- 
ers, thereby permitting the use of the same transform- 
ers. 
(3) The four-wire system can, on account of the 
“Y”? connection and its simplicity of regulation, be 
used for supplying current for light, heat, and power 
purposes from one circuit, thereby overcoming the 
necessity of parallel circuits. This produces an addi- 
tional saving in copper. 

(4) In order to protect all parts of the circuit 
against excessive voltage to ground, and to protect 
single-phase lighting transformers against excessive 
voltage, the neutral wire of a three-phase, four-wire 
circuit should be grounded not only at the station but 
at a sufficient number of points along the line. 

(5) The neutral point of three-phase trans- 
former banks should be isolated. 

(6) When the neutral point of a three-phase 
transformer bank is connected with the neutral wire 
of the circuit, the delta connected secondaries tend to 
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equalize the phase voltages. This should, therefore, 
not be done except on transformers of large capacity. 

(7) If a single-phase load is supplied from one 
phase of the delta connected secondaries of a three- 
phase bank of transformers, the transformer on that 
phase will supply about one-half of the single-phase 
current, and the other two transformers will supply 
the balance, whether or not the primary neutral point 
is connected to the neutral wire. 

In conclusion it might be well to emphasize that 
the principal advantage of three-phase, four-wire dis- 
tribution is the combination of the increased line volt- 
age and Y connection. The Y connection without an 
increased line voltage would require as much copper 
as a single-phase circuit. The increased line voltage 
without the Y connection would sacrifice the sim- 
plicity of regulation and consequent advantage for sup- 
plying current for light, heat, and power from one 
circuit. 


TELEPHONE GIRLS TRAINING FOR 
SERVICE IN FRANCE. 


Chicago Telephone Company Conducts School to In- 
struct Operators for Army Service Abroad. 


A form of war activity that is little heard of, but 
that is of particular interest to the electrical industry, 
is the training of girls for positions as telephone opera- 
tors in the war zone. Already 33 patriotic American 
girls have departed for France and this number 1s be- 
ing increased every day. 

The accompanying illustration shows a group of 
Chicago girls taking the course offered by the Chicago 
Telephone Company. This training is being given by 
the company after the young ladies have passed an 
examination by the Government to determine whether 
they are sufficiently fluent in French. 


Course for Service In 


Group of Telephone Operators Taking 
War Zone. 


This class is being constantly augmented by fresh 
arrivals and every few days one or more of the girls 
finish the course and leave for an eastern port of em- 
barkation to start for France. 
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Editorial Comment 
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Three-Phase Four-Wire Distribution 


OR general city distribution of power and lighting 
F from the same circuits, excepting perhaps in the 
most congested down-town districts of the large 
cities where direct current has apparently become the 
custom, the three-phase four-wire circuit has come 
steadily to the fore. It 1s the circuit par excellence 
for mixed service, economical, flexible and reliable, all 
being obtained coincidentally. 

The salient features of the four-wire three-phase 
circuit are that with standard distributing transform- 
ers energy may be transmitted at 4000 volts and dis- 
tributed at 2300 volts; it uses 33.3 per cent of the cop- 
per and the three-wire circuit but 75 per cent required 
by the single-phase two-wire circuit; by connecting 
single-phase loads between phase wires and neutral 
and three-phase loads between phase wires it is 
possible to regulate the voltage of each individual 
phase according to its length and load without 
seriously affecting the three-phase supply in the way 
of voltage regulation or unbalance, provided the neu- 
tral point of the star-delta three-phase transformer 
bank is not tied in. The four-wire circuit offers less 
likelihood of service interruptions to lighting loads 
than does the three-wire circuit, for if one phase 
breaks down the other two phases and neutral are 
still able to supply their respective single-phase loads 
without cognizance of the failure of the other phase, 
provided the neutrals of power banks are not tied-in to 
neutral ; this is a matter of extreme importance should 
a phase break down during the evening lighting period, 
since it means virtually one circuit down instead of 
two, until the loads of the phase in trouble can be cut 
over to some other phase or circuit or till repaired. 

Elsewhere in this issue appears a discussion of 
some operating and economic aspects of four-wire 
three-phase distribution. Emphasis is placed upun not 
tieing in the neutral of three-phase transformer banks 
on the score of reliability. It might be pointed out that 
so long as the low-voltage side of these three-phase 
transformer banks are connected in delta the neces- 
sity of connecting in the neutral point in the high-volt- 
age side disappears as the secondary serves the same 
equivalent purpose, namely, furnishes a circuit for the 
exciting current, and without fear of distorting the 
wave-form as would occur if the neutral point was 
open and the secondary not a closed circuit. More- 
over, to tie in the neutral with the delta closed is to 
short-circuit the third harmonic exciting current and 
its multiples in the primary, a coridition tending toward 
inductive interference to neighboring circuits as well as 
reduced capacity of conductors and transformers and 
phase unbalance under conditions of unequal load and 
length of phases of the single-phase circuits. 


The recommendation that the neutral conductor be 
grounded at frequent points along the circuit, and 
that the neutrals of different circuits be actually con- 
nected together at intervals along their path will doubt- 
less meet with criticism by engineers operating some 
of the largest four-wire three-phase distributing net- 
works in existence. At least one company, with the 
largest four-wire system in the world, carefully iso- 
lates and insulates its neutrals except at one point, the 
neutral of the transformers in the station, where a 
good ground can be attained and maintained. More- 
over, it installs lightning arresters along its lines be- 
tween neutral and: earth, and its linemen treat the neu- 
tral as a live conductor. A frequently grounded neu- 
tral not only tends to pick up vagabond currents, 
whether for city or urban distribution, which will tend 
to reduce the current-carrying capacity of the circuit, 
but may cause phase unbalance and will interfere with, 
and may even jeopardize, voltage reduction when ac- 
complished automatically by contact-making voltmeters 
of the compensated type or with line drop bet 
sators. 


The Boston Street Lighting Decision 


“LOSE observers of the progress of the Boston 
C street lighting rate case before the Massachu- 
setts Gas and Electric Light Commission will 
not be surprised at the recently announced finding of 
the board in favor of the city. The company fought 
a remarkable battle, but it was committed to the de- 
fense of a cost estimate of too great elaboration. The. 
Commission intimates this in its finding by refraining. 
to deal with the subject-matter of the case at length 
along the lines analytically followed by the contestants. 
The failure of these elaborate cost data to win the. 
case for the company follows out some of the thoughts 
expressed editorially in this journal during the most 
active part of the case and indicates that it does not 
pay to go too far into theoretical cost assumptions in 
handling rate cases of this kind. 

The price reductions recommended by the Commis- 
sion will, it is estimated, save the city something like 
$600,000 in the to-year life of the contract signed in 
1914. The most interesting price change is from 
$87.53 to $79.60 per year of 3828 hours’ operation for 
500-watt direct-current magnetite arc lamps. The new 
series incandescent prices will be $15.92 for 40-candle- 
power lamps; $17.69 for 60-candlepower ; $22.94 for 
80-candlepower, and $29.98 for 100-candlepower units. 
These incandescent rates strike one as -pretty low in 
face of present coal and labor costs, but the finding 
represents the board’s best endeavor to establish a fair 
return for the service as a whole. It is to be remem- 
bered that a very large number of lamps is involved in 
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this ruling, no less than 4543 magnetites and nearly 
4000 series incandescents having been in service at the 
time the contract was signed, with subsequent additions 
to which the new rates will apply. The city made an 
extraordinarily able attack upon the company’s theory 
of costs and the municipality had the services of one 
of the best known electrical engineering professors in 
New England at its disposal. The “drive” against the 
company’s cost structure brought out the uncertain- 
ties of the assumptions at various points, and it proved 
impossible to convince the board that the company’s 
estimate of costs was unassailable. The city conceded 
the soundness of basing the price for the service upon 
its cost, it is true, but it examined item by items all the 
expenses and property exhibited by the company and 
challenged many of them either as to their inclusion 
at all or the reasonableness of the company's expenses 
and property costs, or the theories of the apportion- 
ments of expenses or property common to street light- 
ing and the commercial use of electricity. 

The nub of the board’s discussion of theoretical 
costs lies in the following words: “When it comes to 
the investment and expenses common to the com- 
pany’s entire system and business, any assignment to 
the city of a definite share in each item depends pri- 
marily on the assumed necessity of making such as- 
signment. The mind then addresses itself to this 
specific task, item by item, and involves the adoption 
of theories which, however plausible, have had little 
influence in the development of the company’s prop- 
erty. The careful examination of every detail of the 
company’s affairs during these long hearings made it 
clear that, had the company never lighted the streets 
of Boston, there is little, if any, of its plant other than 
that devoted exclusively to the service with which it 
could or would have dispensed. Even while the case 
was pending the growth of the commercial business 
changed substantially the ratio of the city’s demand to 
the company’s peak—a ratio used repeatedly in deter- 
mining and stating with “illusive inexactness” items 
of investment and expense attributable to the city. 
Neither party sought to measure the “fair price of the 
entire service” by its cost if independently performed, 
and both parties recognized the community of inter- 
est alluded to in dealing with the generating and trans- 
mission expenses. A recognition of a similar com- 
munity of interest in dealing with all investment and 
operating costs, which are so indistinguishably asso- 
ciated with the entire business, will permit the city to 
enjoy the advantage of this association, but without 
discrimination either in its favor or in favor of any 
other customer or class of customers.” The board 
sees no need of reaching merely a theoretical estimate 
of an assumed investment for Boston street lights on 
the day the contract became effective. - 

Nothing in the decision justifies the belief that there 
is no use in trying to determine the cost of a particu- 
lar service in a commission proceeding of this kind; 
Lut the wide gulf between the actual, visible costs of a 
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service and of costs pro-rated to it is most apparent. 
Trimming, patrolling, renewing and repairing lamps 
and fixtures, and the energy delivered to the lamps are 
costs of the first crder. Granted, of course, that over- 
head charges and administrative costs also apply to 
street lighting outlay yielding a fair return to an oper- 
ating company for its plant and efforts engaged in 
such work, it none the less follows from the Boston 
decision that it is of doubtful value to proceed any- 
thing like as far on the basis of assumptions as on the 
Lasis of more readily ascertained facts. In other 
words, the lesson for the utility in street lighting nego- 
tiations seems to be this: Set down the demonstrable 
costs of the service as fully as possible, but do not 
spend too much time upon the elaboration of the re- 
maining assumed costs which make up the total, but 
which are intrinsically indefinite in character. 


For the Cause of the Vacuum Cleaner 


PRING-CLEANING time is here. With the com- 
S ing of warmer weather, moving and longer hours 

of sunshine, houses are thrown open, storm win- 
dows are taken down, and the fresh air of Springtime 
is allowed to enter homes barricaded for so many 
months against the outdoor air. And with spring- 
cleaning crusades comes pneumonia and sickness, for 
the germ-laden dust of indoors is more deadly than 
the blast and exposure of the outdoors. And when the 
annual spring cleaning occurs, dust long laid latent is 
scattered around, covering materials and mouths with 
disease-breeding germs, and sickness often follows. 

It is claimed that dust and dirt and the germs har- 
bored and scattered by them are the greatest cause of 
illness in the home, and the chief source of infection 
and fatality to those going about housework. It is now 
thought that scourge, infantile paralysis, may be com- 
municated by dust-borne germs from road and floor. 
As deadly as the Hun abroad are the microbes har- 
bored in the dust at home, and more numerous and 
tireless are they in their myriads. While vanquishing 
the enemy abroad, no effort should be spared therefore 
to exterminate the enemy at home, an enemy unseen 
yet virulent. 

Spring-cleaning time should be vacuum cleaner 
time, for the vacuum cleaner is the simplest safeguard 
against the unseen hordes of microbes that find harbor 
in cracks and crevices and make every speck of dust a 
menace. The vacuum cleaner collects the dust and 
dirt where other methods scatter them broadcast. The 
vacuum cleaner saves work, where other methods make 
it. The vacuum cleaner is the housewife’s best friend 
for it enables the home to be kept cleaner and cleaned 
easier, it makes house cleaning safer, healthier, more 
thorough and less unpleasant. 

The vacuum cleaner is a friend, indeed. And its 
use, like a woman's work, is never done, because house- 
cleaning goes on and on, and will go on as long as 


there are families and homes. Help the vacuum cleaner 
along. 
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Week’s Events 
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Activities of Committee on Electric Service—Signaling- 
Apparatus Section Formed— Water Power Legislation Urged 


CONTRACTOR-DEALERS TO HOLD AN- 
NUAL CONVENTION. 


Newly Organized Association Will Meet in Cleveland in 
July. 


At the recent meeting of the executive committee 
of the National Association of Electrical Contractors 
and Dealers held in Detriot, Mich., it was tentatively 
decided to hold the annual convention in Cleveland, 
Ohio, beginning the week of July 15. The Hollenden 
Hotel will probably be the headquarters for the con- 
vention. 

The meeting of the executive committee was a very 
successful one, and was held coincidently with the con- 
vention of the Michigan State Association of Elec- 
trical Contractor-Dealers. On Monday noon a lunch- 
eon was given in honor of the executive committee by 
the Detroit Electric Club, at which Joseph A. Fowler, 
of Memphis, Tenn., and W. A. Tuohey, of Springfield, 
Mass., were the principal speakers. On Monday night, 
a meeting of 250 contractors was held in St. Andrew’s 
Society Hall, at which addresses were delivered by 
Chairman Peet, James R. Strong and William L. 
Goodwin, all of New York. On Tuesday, a banquet 
was held at the Statler Hotel, at which the same speak- 
ers were called upon. 

The executive committee meeting was devoted very 
largely to the presentation of committee reports, indi- 
cating considerable progress in the reorganization plans 
of the association. The meeting was considered the 
most successful held so far by the committee. 


NEW YORK ELECTRICAL SOCIETY OB- 
TAINS 500 NEW MEMBERS. 


Big Membership Drive Results in Securing Desired Quota 
Before Expiration of Time Set. 


With a margin of nearly two months to spare the 
New York Electrical Society has closed its member- 
ship campaign, the 500 new members having been 
secured. . 

Last fall it was decided that during the winter and 
spring the Society should increase its strength by 500. 
Accordingly a Membership Committee was appointed 
and plans were laid for an energetic campaign. A 
thermometer showing 500 degrees was designed to 
record the progress of the campaign and the slogan, 
“Over the Top by June 1,” was adopted. 

Different members of the committee directed the 
campaign among the branches of the industry which 
they represented, with the result that the Society now 
includes in its membership some of the foremost elec- 
trical men of the central-station industry, as well as 
experts in telegraph, telephony, street-railway opera- 
tion, the electrification of steam railways and manu- 
facturers of electrical goods. 

At the meeting of the Executive Committee held 
April 4, the results of the drive were disclosed and 
received with marked enthusiasm. The chairman of 


the Membership Committee stated that although the 
long coveted ambition of his committee had been real- 
ized, the encouragement of new enrollment would not 
cease. Before the meeting adjourned, a resolution 
thanking the members of the Membership Committee 
for their “unexampled efforts and splendid succcess in 
building up the membership of the Society” was unani- 
mously adopted. Each committee member will receive 
a copy of the resolution. 


OHIO ASSOCIATION TO HOLD CONVEN- 
TION. 
Annual Meeting at Cedar Point, O., July 10, 11 and 12. 


There will be a convention of the Ohio Electric 
Light Association at Cedar Point this year, and so far 
as now known the time will be July roth, 11th and 
12th. The time is yet to be officially fixed by the 
Executive Committee. 

At the meeting of the committee held in Columbus 
recently, after full consideration, it was unanimously 
voted to hold a convention this year, under modihed 
conditions, however, as to expenses and entertain- 
ment. It was thought by the committee that all efforts 
that entail entertainment or extraordinary expense 
should be discontinued in these times of war, but that 
a convention at which the members of the Association 
could again meet and discuss the problems that are 
facing the industry was highly necessary. 

In discussing the decision of the Executive Com- 
mittee, D. L. Gaskell, secretary of the Association 
says, “The action of the committee is to be greatly 
commended. At no time in the history of the industry 
is it more necessary to get together frequently and 
consult upon measures that are necessary to conserve 
the industry and assist the government in the prosecu- 
tion of the war. No branch of business has done more 
to assist the government than utility men and in order 
that we may exert our fullest force in this direction 
we would have frequent consultations as to measures 
and other matters.” 


WISCONSIN CONTRACTOR DEALERS WILL 
MEET AT MADISON. 


Quarterly Meeting April 23-24 Will Consider Overhead 
Expense and Trade Acceptances. 


The Wisconsin State Association of Electrical 
Contractors and Dealers will hold its next quarterly 
meeting at Madison April 23 and 24. The program, 
as announced by John A. Piepkorn, state secretary, 
Milwaukee, provides for a talk on “Trade Accept- 
ances,” and a discussion of the subject: the subject 
of “Why the Electrical Contractor Should Become a 
Merchandiser” will be handled by a man whọ has 
found out why. Other matters to receive attention are: 
“Selling Electrical Appliances on the Installment 
Plan”; “Overhead Expenses in Our Business,” and 
“Industrial Lighting.” This organization has about 
100 members. 


April 20, 1918. 


COMMITTEE ON GAS AND ELECTRIC 
SERVICE ACTIVE IN COAL SITUATION. 


Aids Government in Working Out a Feasible Zone System 
for Coal Distribution. 


It is reported by the National Committee on Gas 

and Electric Service that the United States Fuel Ad- 
ministration, in co-operation with the Director General 
of Railroads, announces a zone system to govern the 
distribution of bituminous coal during the coal year 
beginning April 1, 1918. This zone system is described 
elsewhere in this issue. 
- In view of national necessities and of the serious 
danger of another coal shortage the United States Fuel 
Administration and the United States Railroad Ad- 
ministration have devoted several months to the study 
of what can be done to remove the causes which have 
hampered the enlargement of coal production. It has 
been found that in a substantial sense the country has 
been engaged in “carrying coals to Newcastle.” Cars 
and locomotives have been occupied for many unneces- 
sary days in hauling coal hundreds of unnecessary 
miles in order to deliver it at places much more ac- 
cessible to other coal felds, whence coal could be ob- 
tained with far less tax on the transportation energies 
of the country. 

In addition to the saving in transportation, the sys- 
tem will provide for the possible retention of some- 
thing like 5,000,000 tons of coal for the eastern states 
which heretofore has gone west, all rail. This tonnage 
can be readily utilized in the east. As an indication 
of the saving to be effected by the system, it will elim- 
inate the movement of more than 2,000,000 tons of 
Pocahontas coal to Chicago and other western points 
over a haul of about 660 miles. Chicago can obtain 
this tonnage of coal, and under this system must ob- 
tain most of it from southern Illinois mines, with an 
average haul of 312 miles. Allowing for the differ- 
ences in quality in the two coals there will thus be 
saved 11,400,000 car-miles or very conservatively fig- 
ured, 285,000 car-days. This will permit 14 additional 
round trips of 20 days each from West Virginia mines 
to zone destinations, permitting an additional produc- 
tion of at least 700,000 tons of Pocahontas coal. 

Similar comparisons show that on the movement of 
550.000 tons annually from Kanawha districts to Wis- 
consin points there can be saved about 2,500,000 car- 
miles with a consequent increased production of some 
300,000 tons. On the movement from southeastern 
Kentucky to Chicago the saving will be about 800,000 
car-miles and 50,000 tons in production. The elim- 
ination of the [Indiana to lowa movement will save 
1,600,000 car-miles and add 100,000 tons in additional 
production. These are only a few of the instances of 
transportation saving to be effected by the system. 

The restrictions imposed upon the movement of 
coal hy the zone system will make necessary some re- 
adjustment in fuel practices im various communities 
affected by these restrictions. The Fuel Administrator 
confidently expects the patriotic co-operation of every 
coal consumer who may be inconvenienced by reason 
of the use of fuel to which he ts not accustomed. The 
vast purpose to be served by the saving which the svs- 
tem effects will undoubtedly command the support of 
every user of coal. 

Under regulations of the Fuel Administrator, coal 
of particular quality or characteristics for special pur- 
poses, such as by-products, gas, blacksmith and metal- 
lurgical coal will be permitted to move by permit be- 
yond the limits imposed by the zone system. Permits 
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will be gssued to the individual consumers having need 
of this special-purpose coal where a supply is not avail- 
able in their producing districts. Applications for per- 
mits must be made to the Zone Permit Bureau of the 
United States Fuel Administration in Washington. 
The zone system affects all bituminous coal except 

(1) Coat for railroad fuel for which special ar- 
rangements will be made by the Fuel Administrator 
and the Director General of Railroads. 

(2) Coal, for movement on inland waterways, 
which ts in no way restricted by the system. 

(3) Coal dehvered to Canada, which is subject to 
regulations of the Fuel Administrator. 

Heretofore many of the mines in the producing 
districts throughout the country have been unable to 
keep up their production in the summer months be- 
cause of the decreased demand for their products. 
Under the zone system these producing districts have 
been allotted consuming territory which will demand 
a large increase in production. Thus coal which has 
long been available but not used will be added to the 
aggregate supply for the country as a whole. Con- 
sumers in these zones must fill their bins during the 
coming summer and keep the mines running every day 
of the week if these zones are to avoid serious coal 
shortage next winter. 

The early buying of next winter's supply of coal 
by consumers throughout the country is considered im- 
perative by both the Fuel Administrator and the Di- 
rector General of Railroads. Ample production ca- 
pacity has been assigned to each of the consuming 
zones outlined in the system, but these producing fields 
must be kept working as nearly as possible at their 
maximum capacity if the system is to be a success. 

The notice sent out some time ago regarding the 
possible cancellation of all coal contracts made previ- 
ous to August 23, 1917, has caused considerable anx- 
iety among public utilities and others who have such 
contracts. This in connection with the zone plan, has 
made the situation a very serious one, and the Com- 
mittee has been making every effort to secure definite 
action and decisions? so that public utilities may know 
exactly where they stand in connection with their con- 
tracts. 

The Priorities Committee of the War Industries 
Board is endeavoring to arrange to furnish sufficient 
steam and electrical machinery to the several nitrogen 
hxation plants and powder plants that the Government 
is erecting. This committee has been called upon in 
an advisory way to furnish all information possible re- 
garding the delivery to electric light and power plants 
of turbine units that are now under order at the man- 
ufacturers, as it will be asolutely necessary to requisi- 
tion some of this apparatus for the Government. The 
Priorities Committee ts particularly anxious to inter- 
fere as little as possible with the operations of public 
utilities, and it is in extreme cases only that it will 
find it necessary to take over machinery ordered by 
the central stations. 

The information that this committee was requested 
by Dr. Garfield, U. S. Fuel Administrator, to procure 
as to the names and addresses of isolated plants oper- 
ating in the territory served by central stations is be- 
ing tabulated as rapidly as received. 

Many communications have been received from 
electric light companies asking if the Fuel Adminis- 
tration is considering rescinding the lightless nights 
order. This matter, under consideration with a view 
to possible modification for the next four months, 1s 
being opposed by a majority of the state and local fuel 
administrators. 
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ELECTRICAL MANUFACTURERS FORM 
SIGNALING-APPARATUS SECTION. 


Standing Committees Appointed, Officers Elected and 
Plans for Future Activities Formulated. 


The Signaling-Apparatus Section which was re- 
cently formed in the Associated Manufacturers of 
Electrical Supplies, held its second meeting at the As- 
sociation rooms on Friday, April 5, at 2:30 p. m. 
George L. Patterson, of Stanley & Patterson, Inc., 
New York City, is chairman of the Section, with R. 
Edwards, Jr., of Edwards & Company, Inc., New York 
City, secretary, and E. Whitmore, of the Manhattan 
Electrical Supply Company, New York City, treasurer. 

The following standing committees were appointed 
in the Section: 

Committee on Annunciators: E. Ward, Wilkins, 
chairman, Partrick & Wilkins Company, Philadelphia, 
Pa.; T. W. Ness, Holtzer-Cabot Electric Company, 
Boston, Mass.; R. Edwards, Jr., Edwards & Company, 
Inc., New York City. | 

Committee on Small Bells and Buszers: W. J. 
Tonkin, chairman, Ansonia Electric Company, An- 
sonia, Conn.; C. P. LaShelle, W. R. Ostrander & Com- 
pany, New York City; E. Whitmore, Manhattan Elec- 
trical Supply Company, New York. 

Committee on Contact Devices: E. Whitmore, 
chairman, Manhattan Electrical Supply Company, New 
York; W. J. Tonkin, Ansonia Electrical Company, 
Ansonia, Conn.; Albert S. DeVeau, Stanley & Patter- 
son, Inc., New York. 

Committee on Fire Alarm Apparatus: Vernon 
Durbin, chairman, Holtzer-Cabot Electric Company, 
New York; G. L. Patterson, Stanley & Patterson, Inc., 
New York; R. Edwards, Jr., Edwards & Company, 
Inc., New York. 

Committee on Signal Gongs: G. L. Patterson, 
chairman, Stanley & Patterson, Inc., New York; T. W. 


Ness, Holtzer-Cabot Electric Company, Boston, Mass. ; 


R. Edwards, Jr., Edwards & Company, New York. 
Committee on Telephone Apparatus: B. C. Rog- 


ers, chairman, Connecticut Telephone & Electric Com- 


pany, Meriden, Conn.; A. S. DeVeau, Stanley & Pat- 
terson, Inc., New York. 

Committee on Telegraph Instruments: E. Whit- 
more, chairman, Manhattan Electrical Supply Com- 
pany, New York. | 

Membership Committee: C. P. LaShelle, chair- 
man, W. R. Ostrander & Company, New York; E. 
Ward Wilkins, Partrick & Wilkins, Philadelphia, Pa. ; 
M. J. McElroy, Holtzer-Cabot Electric Company, New 
York; B. C. Rogers, Connecticut Telephone & Elec- 
tric Company, Meriden, Conn. ; W. J. Tonkin, Ansonia 
Electric Company, Ansonia, Conn. 

Another meeting will be held at an early date, 
when the various committees will have their plans 
formulated for active work along the different lines 
already suggested and it is felt that this Section will 
be a very important one in the industry covered. 


BILL MERGING COMMISSION PASSED. 


The State Senate, Albany, N. Y., recently passed 
the Thompson Bill combining the two present public 
service commissions into a single-headed commission 
of seven members. The new commission will have 
jurisdiction all over the state, three of the members 
being hearing commissioners and the other four inves- 
tigating and regulatory commissioners. 


AWARD IN BOSTON STREET-LIGHTING 
ARBITRATION. 


Long Drawn Out Case Settled—Annual Saving of 
$42,718.70 Secured by City in Ten-Year Contract. 


An arbitration that took over three years before its 
conclusion has finally settled respecting the price to be 
paid by the city of Boston to the Edison Electric Illumi- 
nating Company of Boston for street lighting in that 
city. The award, resulting in a reduction of the total 
annual cost from $479,718.70 to $437,000, or a yearly 
saving of $42,718.70, was made by the Board of Gas 
and Electric Light Commissioners of Massachusetts. -< 

The contract bears date of December 7, 1914, and 
provides for street lighting for a period of Io years. 
The total number of lamps provided for at the begin- 
ning of the contract was 8,650 classified as shown in 
Table I. Lamps are lighted on an all-night every- 
night schedule of 3828 hours yearly. The company 
owns and provides all lamps, fixtures, poles, circuits, 
etc., except certain posts owned by the city and for- 
merly used for gas lighting ; these have been equipped 
by the company for electric incandescent lighting. 

After signing the contract both parties to the agree- 
ment jointly requested the Board of Gas and Electric 
Light Commissioners to investigate and decide whether 
the prices named in the schedule (see Table II) were 
fair, taking into account the length of the term, the 
discount, and other matters pertinent to the question. 
It was agreed that any reduction in charges awarded 
by the Board should apply to the full term of the con- 
tract beginning December 7, 1914. The company pre- 
sented a mass of data on the cost of all equipment used 
directly for street lighting, the proportional part of the 
cost of other equipment partly used, and the direct and 
proportionate costs of rendering the street-lighting 
service. 

The award of the Board was to reduce the running 
costs for lamp-hour as indicated in the last column of 
Table II, the aggregate result being a reduction of 
$42,718.70 per year for the number and types of lamps 
in service at the beginning of the 10-year term an| 
given in Table I. 


TABLE I. 
No. of Series or Candle- 
Lamps. Multiple. power. Watts. Type of Lamp. 
4515 Series 800 500 D. C. magnetite arc. 
28 Multiple WETA 500 D. C. magnetite arc. 
24 Series 1600 500 D. C. Thoran arc. 
1527 Series 40 eens Incandescent. 
781 Series 60 wie Incandescent. 
1 Series 100 Bass Incandescent. 
1393 Multiple 40 RE Incandescent. 
376 Multiple 60 acre Incandescent. 
10 Multiple 100 ree Incandescent. 
2 Multiple 125 REN Incandescent. 
3 Multiple 400 asad Incandescent. 
TABLE Jl. N 
(a t t be 
. 3 A Eon Fat 
z =o Bee Gee 
S £ a .. ee oom 
J a o cwE5 Bret 
z V 290 “co 
To © a° gon EPS 
p= n DSe Dwa Ža 
a & S cst gEE PEE 
Pa À ° A 
40 Incandescent ...........cccceeee $10.80 0.25 0.18 
60 Incandescent ...........c cece eee 12.00 0.30 0.20 
80 Incandescent ............ccecceee 14.00 0.40 0.30 
100 Incandescent ........6....0cceee 18 00 9.50 0.40 
200 Incandescent ..............2000. 25.00 1.00 eres 
320 Incandescent ..............0ceee 36.00 1.50 
400 Incandescent ..... ESEN Lil tenet eel 42.00 1.60 
es 425-watt A. Č. are.............. 36.00 1.50 ee 
800 '00-watt D. C. magnetite are... 36.00 1.60 1.37 
1600 500-watt D. C. Thoran arc...... 42.00 3.20 Jas 


*Subject to following deductions: (1) for outages 1 cent pe 
hour fcr lamps of 19v e. p. or lesz. 5 cents per hour for all other 
lamps; (2) aiscount of 1 per cent per year for each year up to 
ten—in tnis case 10 per cent. 

tApplies to series lamps only. 
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COAL DISTRIBUTION UNDER THE ZONE 
SYSTEM. 


Outline of Plans Put into Effect by the U. S. Fuel 
Administration. 


The United States Fuel Administration, Washing- 
ington, D. C., has issued Publication No. 21, outlining 
and explaining the Zone System for the distribution of 
bituminous coal. The plan presented was worked out 
in co-operation with the Director General of the Rail- 
roads. The zone system announced governs the dis- 
tribution of that class of coal for the coal year, begin- 
ning April I, 1918. 

The distribution of coal, heretofore, has been car- 
ried on without much regard to the distances between 
the producing mine and the consumer. Under the ex- 
isting zone arrangement, the distribution is to be car- 
ried on under regulations that will avoid, as far as pos- 
sible, the waste of transportation energy, but which 
will be consistent with the maintenance of the maxi- 
mum production and adequate supply to all users. The 
plan is that consumers in a designated zone are to be 
supplied from the most accessible coal fields, thus, 
economizing advantageously as possible in the use of 
cars and engines, as well as in fuel for haulage. In 
carrying out the plan the patriotic co-operation of all 
concerned is asked for. It is not presumed, therefore, 
that a customer will insist upon receiving his favorite 
grade of coal from a distance when there is a supply 
nearer by that will serve his purpose. For instance, 
instead of moving 2,000,000 tons of Pocahontas coal 
660 miles to Chicago, the supply, under the zone regu- 
lation, must come from Southern Illinois, requiring a 
haulage of 312 miles. It is figured that in this item 
alone there will be a saving of 11,400,000 car-miles. 
Other illustrations of similar import are given, show- 
ing Savings in transportation energy, surprising in mag- 
nitude. 

Mining fields, each being allotted certain designated 
territories, will be able to figure closely on the probable 
demands for their product ; and the arrangement makes 
it incumbent upon the consumer to lay in supplies in 
summer, thereby equalizing the summer and winter de- 
mands, and preventing a shortage during the latter 
season. 

The entire country is divided, for this purpose, into 
13 zones, the source of coal supply being designated 
for each zone; the railroads charged with the distrib- 
ution of coal to each zone are also specified. The en- 
tire plan is admirably worked out and is of the utmost 
importance to mine operators, railroad managers, and 
all coal consumers. 


NEW YORK’S ELECTRICAL FIRES. 


Of the 14,053 fires occurring in New York during 
1917, only 152 were attributable to defective electrical 
installations. The total property loss caused by these 
fires, as shown by the annual report of the Committee 
on Electricity of The New York Board of Fire Under- 
writers was less than fifty thousand dollars—$47,- 
496.29, to be exact. 

During 1916, the loss from electrical fires was 
$91,549.00, and for 1915, the loss was $68,993.08. Of 
these amounts, however, a considerable part was due 
to fires in installations which had not been approved 
by the Board. 

To determine the causes of all fires occurring in 
this city, and knowing the cause, seek to prevent their 
repetition, is one of the functions of the Board of Fire 
Underwriters. Through different committees it inves- 
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tigates every blaze, its Committee on Electricity 
specializing on fires thought to be of electrical origin. 
Of the 1917 loss, $33,428.42 is directly chargeable 
to new electric equipments or additions or extensions 
made to original equipments without the knowledge 
or approval of Board. Of the 1916 loss, $73,750.00 
is thus classified, and of loss in 1915, $40,433.43 is so 


charged. Thus for the three years the losses in instal-` 


lations which were supposed to be in a safe and satis- 
factory condition were $28,559.65 in 1915, $17,999.00 
in 1916, and only $14,067.87 last year. 

The Underwriters reference to equipments and 
installations made without their knowledge gains an 
added significance in the light of a household hint 


published recently in a woman’s paper, says the Edison — 


Monthly in its April issue, in which are given careful 
directions for the removal of electric fixtures, the 
installation of new fixtures and the running of wires, 
conceaed by the baseboard or picture molding, to all 
parts of the room. It’s all very simple according to 
this paragraph, but—it’s the work of such amateur 
electricians that means the difference between, as was 
the cast last year, a loss of $33,000.00 in unauthorized 
installations, and a loss of but $14,000.00 in installa- 
tions which were supposed to be in good order. 


BETHLEHEM STEEL WILL OPERATE 
CHILEAN IRON MINES. | 


Power Plant at Cruz Grande, and Electric Railway to 
Tofo Mines. 


The iron ore deposits of Tofo Mountain, Chile, 
situated 14 miles from the port of Cruz Grande, are 
being opened by the Bethlehem Chile Iron Mines Com- 
pany, which has a go-year lease on the property. The 
deposit is said to contain 100,000,000 tons of ore run- 
ning 68 per cent iron. The locality is a barren region, 
where the port was hewn out of the solid rock, to 
make a shipping point for this vast tonnage of iron 
ore. The docks at the port are being connected with 
the Tofo mines by a standard-gauge electric railroad, 
14 miles in length. In that distance the line makes an 
ascent of 2600 feet, the grade being reduced to a 
maximum of 3 per cent by a number of loops and 
zigzags. Three electric locomotives to be used are 
similar to those employed by the Chicago, Milwaukee 
& St. Paul Railway Company on its Rocky Mountain 
Division in Montana. Plans provide for the regen- 
erative system of braking whereby a down-grade 
loaded train will develop current that may assist in 
hauling an up-bound empty. The train schedules are 
to be so arranged that this will be possible. 

The ore cars will be all steel, hopper-bottomed, and 
having 50 tons capacity and with air valves for open- 
ing and closing the hoppers. The generating station, 
from which electric power will be supplied for the 
railroad, has been completed. It is situated at the 
docks and is a steam-driven plant in which oil is used 
as fuel. 

These mines, formerly operated, had been idle a 
number of years, when in 1913 they were acquired by 
the company above named as lessee. The company 
may operate on a large scale as soon as transportation 
matters are satisfactorily arranged. The deposits are 
exposed and no stripping is required and no shafts 
need be sunk. The ore, when blasted, will be loaded 
into cars by electric cranes and hauled a short distance 
to a crushing plant, in which it will be reduced to a 
maximum of 4-inch size for transportation to the port, 
to be shipped thence to the United States. 
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BUSINESS MEN URGE WATER-POWER 
LEGISLATION. 


Chamber of Commerce Adopts Resolutions Calling on 
Congress to Make Provision for Utilizing the Coun- 
try’s Millions of Water Horsepower. 


By sweeping majorities 500,000 business executives 
who comprise the membership of the United States 
Chamber of Commerce on March 27 adopted resolu- 
tions calling on Congress to make provision for har- 
nessing the millions in water horsepower that now run 
wild. 

The vote was taken through the more than 1000 
commercial organizations throughout the country 
which compose the National Chamber. Forty-five 
states, Alaska and Hawaii participated in the ballot- 
ing, representing a wide range of industrial interests 
and opinions and reliably indicating to Congress how 
the business men of the nation look on the water 
power situation. Each voting organization cast from 
one to ten votes, depending on its membership. 

The balloting was based on a series of recom- 
mendations contained in the report of the Committee 
on Water-Power Development of the U. S. Chamber 
of Commerce. These recommendations were pre- 
sented in the following order: 

(1) That federal legislation encouraging the de- 
velopment of water powers should at.once be enacted. 
Adopted by the almost unanimous vote of 1324 to 6. 

(2) That authority to grant permits should be 
vested in an administrative department. Carried by a 
vote of 1253 to 17. 

(3) That the permit period should be at least 50 
years, any shorter period being at the applicant’s op- 
tion. In favor 1216, opposed 42. 

(4) That tolls should attach only to use of public 
lands or benefits derived from head-water improve- 
ments. Adopted by vote of 1191'% to 40%. 

(5) That permittees should be entitled to acquire 
the right to use public lands forming only a small and 
incidental part of the development. Carried by a vote 
of 1210 to 25. 

(6) That recapture should be exercised only upon 
payment of fair and just compensation. In favor 
1234, opposed 25. 

(7) That if regapture is not exercised, the invest- 
ment of the permittee should be adequately protected. 
Adopted by vote of 1226 to 26. 

(8) That rates and service should be regulated 
by state commissions where the service is intrastate, 
with federal regulation only where several states are 
directly concerned and do not agree, or there is no 
state commission. Carried by a vote of 1177 to 57. 

(9) That if any jurisdiction to regulate the issu- 


ance of securities is exercised it should be solely by 


the state. In favor 1114, opposed 117. 

(10) That no preference should be granted as 
between applicants amounting to a subsidy from the 
government creating unequal competition. Adopted 
by a vote of 1191 to 38. 

The Committee which drew up the report and pre- 
sented the resolutions was composed as follows: 

L. S. Gillette, chairman, engineer and manufac- 
turer, Minneapolis; Harry A. Black, wholesale mer- 
chant, Galveston; Rome G. Brown, lawyer, Minneapo- 
lis; Henry S. Drinker, president, Lehigh University ; 
Frank P. Glass, editor-in-chief, Birmingham News: 
E. K. Hall, lawyer, New York City; Horace C. Henry, 
retired railway contractor, Seattle; Henry L. McCune, 
lawyer, Kansas City. 


Vol. 72—No. 16. 


While the Committee’s report is in itself favorable 
to positive legislation to enlarge water-power develop- 
ment, every ballot sent out was accompanied by an 
argument in the negative which clearly and positively 
set forth objections to the recommendations so that 
those voting had at hand data on which to base their 
judgment for or against. 

The report begins by pointing out that it is esti- 
mated that the undeveloped water power of the coun- 
try exceeds the total steam power now in service. The 
federal government controls much of the water-power 
resources of the country. 

The report continues: “One of the first things to 
be clearly perceived is that water-power developments 
are not exceedingly profitable undertakings earnestly 
sought by capital as a means of securing large returns 
on a small investment ; but that, on the contrary, steam 
power is the superior of water power in almost all 
respects. 

“The initial cost of a steam plant is in general but 
one-half to one-fifth that of a water-power plant of 
equal capacity. Moreover, a steam plant can be more 
easily enlarged from time to time and the initial de- 
velopment of a water-power plant must be a larger 
proportion of the ultimate development than that of a 
steam plant. The investor in a water-power plant is 
therefore burdened from the very start with a heavy 
fixed charge, the failure to meet which may mean 
bankruptcy. 

“Water powers will not be developed unless the 
conditions are made comparatively favorable. Present 
demand for the development of such power comes, not 
from capitalists, but from communities which, on ac- 
count of the high price and scarcity of fuel, are 
desirous in their own interest of inducing capital to 
make such developments.” 

There are many collateral advantages resulting 
from the development of water power which are reaped 
by the community as a whole rather than by the 
investor. These advantages are the saving of-coal and 
oil, which are exhaustible natural resources and once 
used, can never be replaced, the saving of railroad 
equipment needed for their transportation, the saving 
of labor in coal mines and of railroad labor and labor 
in distribution. 

If the water power now commercially capable of 
development could be brought into use, the savings to 
the public in the conservation of fuel and the release 
of labor and railroad equipment would run into hun- 
dreds of millions of dollars annually. 

At the present moment the public has been made 
to realize, as never before, the importance of conserv- 
ing fuel and labor, and the present emergency accen- 
tuates the public need of the formulation of a wise 
and fair water-power policy by the federal govern- 
ment. 

In order to secure the adequate development of 
water power, it is essential that the subject should be 
approached with an attitude of mind which recognizes 
the necessity of making such developments attractive 
to capital, rather than with that attitude which as- 
sumes that such enterprises should be surrounded with 
as many restrictions as possible. 

The conservation of every other natural resource 
means restriction in its use, for use means consump- 
tion and permanent destruction. Every pound of coal 
burned is forever withdrawn from use. On the other 
hand, every horsepower of water power not used is 
lost, and every horsepower conserved and used saves 
not only the horsepower, but its equivalent in coal and 
may incidentally improve navigation. 
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Spokane Street Lighting Contracts— Electrical Appliances 
Effect Fuel Saving — Industrial Heating Device Aided 


SPOKANE CONTRACTS FOR ECONOMICAL 
STREET LIGHTING. 


The city of Spokane, Wash., has entered into a 
10-year street-lighting contract with the Washington 
Water Power. Company, whereby it effects consider- 
able saving in the cost of street lighting and secures a 
much more up-to-date and efficient system. The con- 
tract provides for the replacement (before January 1, 
1919) of about 1400 old carbon arc lamps now in use 
with the latest gas-filled tungsten lamps at no extra 
cost to the city. The operating cost of the new lights 
will be $37 each per year, a reduction of $11 per light 
per year, from the present rate. This is said to be 25 
per cent lower than is charged to the city of Seattle, 
Wash., by its own municipal plant. The saving in 
Spokane from the present price of $4 per month per 
lamp amounts to over $15,000 per year at the present 
time and, with the addition of new lights during the 
contract term, will probably make a saving of close to 
$200,000 during the 10 years. It is provided in the 
new contract that the agreement may be terminated at 
any time by giving one year's notice, in the event that 
the city may wish to operate its own lighting plant. It 
is also provided that the company may replace the 
tungsten lamps with new and better ones, at its own 
expense. 


INDIRECT LIGHTING OF A CHURCH AUDI- 
TORIUM. 


An excellent installation of the indirect lighting of 
a church auditorium is shown in the accompanying 


Lighting 


in Westminster Presbyterian Church, 
Dubuque, lowa. Installation by the Keller 
Electric Company. 


Shadowless 


illustration. The installation was made by the Keller 
Electric Company, Dubuque, Iowa, in the Westminster 
Presbyterian Church, that city. It consists of three 


X-Ray units, having three 500-watt lamps to each unit, 
thereby securing even and shadowless illumination. 


ELECTRICAL APPLIANCES WILL HELP 
WIN THE WAR. 


Arguments in Favor of Use of Ranges and Appliances and 
Data on Saving in Coal Effected by Their Use. 


By H. V. Corry. 


Arguments seemingly without limit have been ad- 
vanced by manufacturers, dealers and central stations 
to show housewives the advantages of electrical appli- 
ances, but it has taken the war to bring out the most 
important reasons of all. 

Of great importance to the nation—and conse- 
quently to every one in it—is the fact that electrical 
appliances utilize energy which is generated by a grade 
of coal or other fuel which is unsuitable for domestic 
use. 

Next in importance is the actual “per pound” sav- 
ing in coal by the use of electric cooking appliances as. 
compared with the coal used direct for the same pur- 
poses. 

Third, is the time and labor saved for patriotic du- 
ties by housewives who make proper use of electric 
time and labor savers. 

Regarding the first reason for using electrical ap- 
pliances—there is no argument about its economics. 
With the exception of central stations using natural gas 
for making steam to generate electricity, every central 
station utilizes some grade of fuel which is unsuitable 
for domestic or residential use. The companies em- 
ploying coal for fuel use a grade of coal which no 
housewife would want to use on account of the dirt, 
even if it could be used satisfactorily otherwise. Other 
companies use crude oil; some slab wood; and there 
are several other variants, but none is of value for 
residential purposes. 

Another economic phase of the situation is the 
transportation problem. Shortage of cars and trans- 
portation difficulties caused the recent acute coal short- 
age. Comparatively few districts are without some 
local fuel resource, such as wood, oil or soft coal, or are 
within comparatively short rail distance of such re- 
sources. Such local fuel resources are invariably those 
emploved by local central stations, whereas the average 
householder who heats and cooks with coal 1s depen- 
dent upon fuel mined hundreds of miles away. It 
therefore follows that every householder who is con- 
verted to the use of electrical appliances for cooking 
is not only protecting himself but he is actually help- 
ing to save the Nation's fuel, and he is also help- 
ing materially in reducing the tax on the transportation 
facilities which are needed now for the primary func- 
tions of war. 

Where central stations are fortunate enough to 
receive their energy from water powers there is either 
a surplus of energy available or the company depends 
upon a steam reserve for surplus demands. In the 
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first case, increased demands for electricity by the 
householder do not require coal for fulfillment. In the 
latter case the same fuel economics apply as with the 
central station depending wholly upon steam power. 


FIGURES ON SAVING IN COAL. 


The second reason for the use of electrical appli- 
ances, namely, the actual per pound saving of coal by 
their use, seems to offer ground for debate. Compara- 
tively few tests have been made for the purpose of 
proving this point, but those which have been made 
seem rather conclusive. A certain manufacturer of 
electrical ranges has made a careful test of this matter 
and finds that 262.7 pounds of coal used to generate 
electricity for an electric range will perform the same 
cooking service as 800 pounds of coal used direct on a 
coal range. This looks like a very startling statement 
when it 1s taken into consideration that engineers point 
out that only a fraction of the energy value of coal 
reaches the customer's meter. Analyzed, however, it 
does not appear so startling. 

It speaks for the superior efficiency of electric cook- 
ing—the non-waste of energy—more than anything 
which could be mentioned. It shows that the manu- 
facturer of electric ranges has found means of util- 
izing almost the last ounce of energy which reaches 
the customer’s meter. It shows conclusively also what 
we have always known, that solid fuel stoves lose a 
great deal of energy up the chimney, in uselessly heat- 
ing the atmosphere, in ashes which contain a large 
amount of unburned fuel or coal. Recent tests, in 
fact, made by the State College of Washington, show 
that the average cooking efficiency of the coal range is 
only between 2 and 3 per cent. 

The figures quoted can be easily substantiated. A 
family of five will consume an average of 6 tons of 
coal per year in a coal range. An average of 1200-kilo- 
watt-hours would be used by the same family 1f cooking 
on an electric range. Twelve hundred kilowatt-hours 
of energy would be manufactured by the average coal 
using central station with 3600 pounds of coal, a clear 
saving of 2.4 tons of coal to the Nation. 

To illustrate the point again—the 3600 pounds of 
coal used by the central station to meet the customer's 
requirements would be a cheap grade of soft coal, 
saving 6 tons of the country’s richest and best grade 
of anthracite which would have required freight car 
transportation many miles more than was required to 
transport the soft coal used by the central station. 

Incidentally it 1s of interest to note that the 1200 
kilowatt-hours of electricity would cost the customer 
$48, taking a rate of 4 cents per kilowatt-hour as the 
average central-station charge for cooking purposes. 
Six tons of hard coal at $11 per ton, the present charge 
for hard coal, would cost the customer $66. The cus- 
tomer has therefore made an actual saving of $17 an- 
nually by using electricity, to say nothing of the labor 
saved and the cleanliness and superior conveniences. 


APPLIANCES RELEASE LABOR OF WOMEN. 


With all our vast requirements of coal the thing 
we need most of all is time—time to make up for our 
lack of preparedness—and if any organization requires 
the time and labor of men and women nowadays it is 
the Red Cross. 

Electrical appliances admittedly help women to do 
their housework better and to save time. Several ap- 
pliances in a household will save several hours of work 
a week. Several hours employed by one person in 
each home per week in patriotic service would mean a 
tremendous advance in the great cause. 
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One middle western company, serving a population 
of around 100,000, added 2754 electrical appliances to 
its line in 1917. This company always enjoyed a good 
appliance business but 1917 was its record year. An- 
other company, serving a population of 300,000, added 
to its lines 22,373 household devices in 1917. Doubt- 
less 1918 will make the 1917 figures for both of these 
companies seem small by comparison. 

Without fear of contradiction the central-station 
salesman can make the statement that electrical appli- 
ances are helping to win the war and show figures to 
prove it. 


BETTER CO-OPERATION BETWEEN CEN- 
“TRAL STATIONS AND CONTRACTOR- 
DEALERS IS DESIRED. 


A plea for better co-operation between the central 
stations and the electrical contractor-dealers was the 
principal purpose of an address by L. K. Burch, Madi- 
son, Wis., at the annual convention of the Wisconsin 
Electrical Association, at Milwaukee, in March. He 
pointed out how conditions in the electrical industry 
may be improved by a better understanding between 
the two, and asserted the willingness of the contract- 
ors and dealers to act in harmony with the central 
stations in standardizing work and prices. 

Speaking of the National Association of Electrical 
Contractors and Dealers, he says: 

“As we stand to-day, we are an association cover- 
ing 25 states of the Union and feel that a better condi- 
tion should exist between the central station and 
contractor-dealer. The contractor-dealer, who has put 
from 8 to 20 years in the business, feels that it is time 
to graduate into a real merchant. He feels that he 
should be able to place himself and his electrical busi- 
ness before the eyes of the public in such a manner as 
will excite only favorable comment and appreciation. 

“Would it not be well for the central-station man- 
ager in his town to call a meeting of the contractor- 
dealers and give them talks on the merchandising of 
electrical goods, and for the treasurer to give them 
a talk on credits and investments, showing them how 
much more goods they can carry if they would confide 
with the bank cashier and help him to build up his 
business by the establishment of better confidence.” 


AN INCREASED POWER LOAD AT 
DUBUQUE. 


The Dubuque Electric Company, Dubuque, Iowa, 
has materially increased its power load since January 
I, as is indicated by the following new contracts for 
power in numerous plants. It is interesting to note the 
number of electrical installations which are replacing 
steam power in old, established shops and factories. 

The A. Y. McDonald Manufacturing Company, 
makers of plumbing supplies, recently installed 40 mo- 
tors to operate its machinery, and will require 370 
horsepower in energy from the central station. This 
installation supplants steam power. 

The Dubuque Mattress Company has installed 69 
horsepower in motors for operating excelsior ma- 
chines, wool carders, pickers, renovators and other 
equipment. 

The Metz Manufacturing Company, operating a 
woodworking shop, is changing partly from steam to 
electric power, for which a 4o-horsepower motor is 
insalled to drive a double surfacing machine, which in 
turn is direct-connected thereto by flexible leather 
coupling. 
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HELPING THE INDUSTRIAL ELECTRIC 
HEATING DEVICE. 


The Commonwealth Edison Company Employs Many and 
Divers Ways of Placing the Electric Heating Device. 


‘The domestic and industrial electric heating de- 
vices are one form of load that will improve the load 
curve, add to the revenue and still permit a central- 
station company to conserve its efforts and capital as 
war-time conditions require. 

In Chicago, for many a day, both the industrial and 
commercial electric heating device has been encour- 
aged and pushed, with good results. The Common- 
wealth Edison Company employs the mails very largely 
in spreading the propaganda of the electric heating 
device. Separate folders, of which two are shown, 
power and light bills, are playing there part in bring- 


ing before customers, plant managers and the public 


alike the value of the electric heating device in fac- 
tory and home, in fact everywhere. But this is not 
all, for the industrial heating division of the contract 
department makes personal investigations of industrial 
and commercial plants where electric heating devices 
might be used, and often design appliances especially 
for the work they are to do. The right appliance in 
the right place, and the best at that is the creed. 

Domestic heating devices such as the flat iron, the 
hair curler, the toaster, broiler, the coffer percolator 
and many more—they are good sellers, and are well 
known. But there is a horde of industrial or commer- 
cial heating devices, each of considerable importance 
and that will use kilowatts where the domestic appli- 
ances will use watts. 
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COMMONWEALTH EDISON CNY 


INDUSTRIAL HEATING DIVISION CONTRACT DEPARTMENT 
Edison Building 72 West Adams Street Chicago, Illinois 


Fig. 1—A Form of Advertising That Draws the Interest for 
the Truth and the Eloquent Lesson it Teaches. Then Comes a 
Triai—a Satisfied Customer, and a Champion of the Electric 
Heating Device. 


ELECTRICAL REVIEW 


HE W.C. RITCHIE COMPANY, one of the lortest: masmtacturers 

l | of puper boxes in the United States, use cloctmcally heated glue pots. 
This installsuon replaced the use of cold gluv: the speed of each 

operator was increased und better working conditions ere the result. 


@ SPRAGUE, WARNER & COMPANY have the above illustrated in- 
stallanon of pluma machines. This installanen shows an actual saving, part 
ot which is insurance, The reduction ot this item is always desirable. not alone 
tor the saving. bur for the bettering of conditions which i indicates. 


© THE PATENT VULCANITE COMPANY make nofinà paper. As 
thi material has to be made in endless semps. n wap formerly nevessary to delay 
five to seven minutes of euch half-hour for this purpose. Wath the elaine im- 
galapan dusirated NO TIME WHATEVER is LOST. 

© © We can refer you to severi other successful appneanens of Electmenty: for 
hielastral Hunne. ‘ 

€ fst ask us to SHOW YOU what it will de tor YOU 

Co Biom: vou misplace the enclosed card, sign n ond sendat bach. You wil 
be under no oblisations whatever. 


Commonw ealth Edison Company 
. Heating and Appliance Division 


CHICAGO Adams and Clack Sureets 


Faison Budding, 


F'g. 2.—Telling What Some Are Doing Enables Others to Do 
Likew:se. And There !s Room for All With the 
Electric Heating Device. 


The field of the industrial heating devices has been 
well covered in Chicago already. No opportunity is ` 
missed. No circumstance or condition where electric 
heating can be used is allowed to go untried. Still 
plenty remains to be done, however, in a field so wide, 
and so varied, ranging from the hospital with its steril- 
izers and cauterizing needles to the glue pot in the 
mailing room of the mail-order louse or the heater 
in the hat factory. The Society for Electrical Devel- 
opment, in its booklet entitled “More Than 3000 Uses 
for Electricity” gives instances galore of the use of 
heating devices, and should open the eyes of the elec- 
tric device salesman who has not already seriously 
catered to the large market for commercial heating 
appliances. 

It is not difhcult to interest a prospective user of 
the electric heating device. Accurate heat control, 
minimum floor space, concentration of heat, absence of 
noxious odors and fumes, uniform temperature, large 
reduction of fire hazards, elimination of lost motion 
and lost time, since each worker can have his or her 
own heater, healthier working conditions and pleas- 
anter surroundings, better work, since the air need not 
te contaminated by smoke and flame and gas, nor air 
kept stagnant because of fear of a naked flame—these 
are some of the factors that make a ready listener of 
a prospective user, and a satisfied customer after he 
has used them. 

The industrial electric heating device represents 
not only a greater revenue producer than the domestic 
heating device, but it at the same time has higher load 
factor, and the Commonwealth Edison Company 1s 
boosting both the domestic and the industrial heating 
device. In the next issue of the ELectricaL REVIEW 
the effect of this company’s publicity and educational 
work will be more fully dealt with. 
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Unique Underground Substation— Coal Storage Data— 
Boiler Log Sheet— Street Lighting Schedules for May 


A UNIQUELY SITUATED UNDERGROUND 
SUBSTATION. 


Dewey Square Station of Boston Elevated Railway Sit- 
uated Between Subway and Surface Interesting Exam- 
ple of Compact Arrangement of Equipment. 


The Dewey Square Station of the Boston Elevated 
Railway Company, not long since placed in service, is 
rather uniquely situated. It is located between the 
surface of the street and the subway beneath, which 
is operated by the Boston Elevated Railway, the walls 
of the station forming part of the subway station. 
Although in an out-of-the-way place where space is 
cramped, the station has a most important function to 
perform, for it is located near the entrance to South 
Station, the terminal of the New York, New Haven 
& Hartford, and the Boston & Albany Railroads. This 
location is the center of an extremely dense traffic 
movement on account of the close proximity of the 
business district and the thousands of passengers en- 
tering and leaving the city every day. 

Until a few years ago, the supply for the entire 
traction system of Boston was direct current, and it 
was then decided to change over to alternating current 
and make the change gradually, and this is now being 
accomplished at the rate of approximately one sub- 
station each year. In the year IQI1, approximately 
40 per cent of the equipment was changed. When the 
time came to locate the substation to feed this popu- 
lous territory where real estate 1s naturally very high 
priced, a happy solution was afforded when the Rapid 


Fig. 1.—Rotary Converters and Alir-Blast Transformers. 


Transit Commissioners built the South Station depot 
of the subway. It was then decided to locate the sub- 
station in the space between the subway tracks and the 
surface, a space that otherwise would have had to be 
filled in, and it was really more economical to build a 
station than to make the fill. Accordingly, a station 


having a floor space of approximately 83 by 56 feet 
with a height of approximately 16 fect was erected in 
this space. 

As may be scen from Tig. 1, the apparatus is very 
compactly arranged. There is, however, ample room 
for three 3000-k. w. synchronous converters which is 
the ultimate capacity of the station. Only two of the 
three synchronous converters have been installed so 
far, space being reserved for the additional unit. 

The installation of the apparatus was greatly facil- 
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Fig. 2.—Fioor Plan of Substation. 


itated hy loading it on flat cars and bringing it in on 
the subway tracks to a point under the station, and 
lifting it up by the crane through openings provided 
in the station floor. 

Three high-tension lines enter the station, two of 
them being used as feeders for the supply circuit, same 
being three-phase, 25-cycle, 132,000 volts. 

The third line is used for feeding out from the 
station. There are two sets of three 1050-k. w. West- 
inghouse air-blast transformers by which the high- 
tension current is stepped down to a voltage of 452 
for the rotaries. The conversion from alternating cur- 
rent to direct current is effected by two 3000-k. w., 
25-cycle, 600-volt, 350-rpm., six-phase, Westinghouse 
synchronous converters. 

The incoming and outgoing lines are controlled by 
2 33-panel slate switchboard mounted on the same 
floor with the converters. The oil circuit-breakers for 
the control of the high-tension circuits are located 


_immediately at the rear of the transformers on the 


same floor level, and are controlled from the panel 
board which 1s equipped with the usual complement 
of meters, switches and relays. 

There are 19 direct-current feeders in use at the 
present time, but eventuality about 30 feeders will be 
required to take care of the rapidly growing load car- 
ried from this station. A watt-hour meter is installed 
on each outgoing feeder to the Rapid Transit system, 
primarily for the purpose of facilitating the work of 
the accounting department in charging each division 
with the amount of energy used by it. 

The negative terminal of the rotary is connected 


_ April 20, 1918. * ELECTRICAL REVIEW 687 


directly to the cable room by means of a copper bus 
bar. 

The oil switches are operated by current from a 
120-ampere-hour storage battery located in an un- 
usually well lighted and ventilated room. 

The question of ventilation, always an important 
one, was successfully solved by taking air from the 
subway, which is especially well ventilated, and forc- 
ing it by blower through the air-blast transformers 
out into the station. By this means an ample change 
of air is obtained for the substation, at the same time 
assuring good ventilation for the transformers. 

The comfort of the employees is added to very 
materially by the ‘provision of lockers and shower 
baths conveniently located. 

The station has now been in operation for several 
months, carrying the load in this district, though in 
cases of emergency it can be shut down and the load 
thrown onto the other stations, the old copper installed 
for the direct-current distribution system still being in 
service. 


FACTS AND FIGURES ON STORING COAL. 


Costs, Effects and Precautions for Safeguarding the 
Storage of Bituminous Coal. 


When it is remembered that the demand for coal 
varies with the weather and industrial activity, that 
the railroads have considerably lessened ability to 
transport freight in winter when the demand for coal 
is greatest than during the summer months when the 
demand for coal is at its minimum, and that at best the 
mines of the United States operate only about 200 days 
per annum, it is realized that the storage of coal would 
do much toward equalizing production and costs, re- 
lieve suffering and congestion by reducing the peak de- 
mand and tending toward more uniform production 
to the betterment of miner, dealer, transportation con- 
cerns and consumer. 

While anthracite has and is being stored on a large 
scale the characteristics of bituminous coal have in the 
past been thought to have prevented it from being 
stored on the same scale that has anthracite. In a 
paper entitled “The Storage of Bituminous Coal,” read 
before the Western Society of Engineers on April I5, 
H. H. Stoek, professor of mining, University of Illi- 
nois, presented a number of important facts about 
storing bituminous coal. After discussing some of the 
economic and sociologic influences of coal storage, 
Prof. Stoek went on to cover the practicability of coal 
storage from the viewpoints of deterioration of the 
coal, spontaneous combustion, influence of size of coal, 
size and shape of coal-pile and the ventilation of the 
latter. 

The choice of a storage system embraces the fol- 
lowing: location, size, and topography of the available 
storage ground, capacity of desired installation, or 
amount of coal that can be loaded and unloaded in a 
given time, cost of necessary plant, cost of mainte- 
nance, cost of operation, amount of breakage due to 
handling the coal, manner of receiving coal, length of 
time of keeping coal in storage, and climate. After 
describing the various methods of storing coal, namely, 
hand storage, storage by motor truck, trestle, side-hill, 
mast and gaff and locomotive storage and use of side 
dump cars, circular, steeple, and bridge storage, a 
quantity of cost data was given for the various methods 
of storing coal. 

Costs for storing coal may be considered under the 
following heads: overhead, labor, supplies, depreci- 


ation on mechanical equipment, interest on investment, 
rental on land used for storing coal, insurance on 
equipment, insurance on coal. Each of these should, 
moreover, be divided between the items for storing and 
reclaiming. The following costs have been collected 
from various companies storing coal. All costs are 
not on the same basis, nor of the same degree of com- 
pleteness ; practically all costs given are per ton. How- 
ever, they give some idea of what may be expected: 


HAND STORAGE. 


Reclaim- 
Storing. ing. Total. 

Bohmer Coal Co., St. Louis, stored on 

ground and reclaimed by hand shove!- 
E S i cae S a gd aoek Ga ae E Es el ee aes sect oe $9.15-.30 
St. Bernard Mining Co., Nashville, 

Tenn., dumped from wagons; je- 

claimed directly into Wawgons.......... 30.22 
Folar Wave Ice & Fuel Co., St. Louis, 

hand lapor soss bess PUA hee aS 48 $0.16 .64 


Crystai Ice & Fuel Co.. Danville, NL, 

stored in bins by dumping; reclaimed 

DY  SHOVGMUMNS. ocr patos erg wo ee ee wea a ae, 17 
Ebner Ice & Cold Storage Co., Vin- 

cennes, Ind, by hand labor and con- 


VEN OVS 55.8.4 Oo Gla ee Ada Ses ate $0.154 

Fer depreciation and interest 

also under water ...........-06- MLA Sans or .368 
Rock Island Fuel Co., Rock Island, IIL, 

labor oniy oe o esu Ssh Bow he ea oe we .08 10 18 

Univ. of Ill. motor truck and hand.... ... ts Saas .21-.34 


Side-hill storage, estimated in 1917... 


‘ LOCOMOTIVE CRANE. 


Estimated cost of operating locomotive 
crane, $1.50 per hour, or 3c per ton 
A large wholesale and retail coal com- 


DAMS acceo8s funds gcse a oa edie a 015 .02 .095° 
Commonwealth Edison Co., Chicago, 

labor and materials only.............. .05 .05 .10 
Clinchfield Fuel Co., Dante, Va., crane 

and trestle 20 4s cota wie ob: ia ere sees & 0671 .0655 .1326 
A large wholesale and retail company.. ... eee .04-.20 
Pittsburgh Plate Glass Co., Crystal City, 

NIG. Spe tswneee biel de tow wale ae oat wees 25 .20 50 
Rockford Viectric Co., Rockford, Il..... 10 > 10 220 
American Zine Co., E. St. Louis, Il... 2f 15 35 
Mineral Point Zinc Co., Depue, Ill....... 105-.06 .05-.06 .10-.12 
Crerar-Clinch & Co., Chicago, hand and 

locomotive ecrane ...... cee ee ee ee eee EN eas 225 
Estimate by C. G. Hall................. ae ec .2628 
Mo., Kan. & Texas Ry., including cost 

of track roor nement ea os Bese Se .035 035 OF 
Chicago, Lake Shore & S. Bend Ry.. sas Sins .12 
Grand Trunk Pacific RY...sssssssssesese .08 .062 .142 
Atlantic Coast Lime.............ceeeeees re op .04-.05 
Central of Georgia Railroad............. 0258 .0209 0467 


*This total includes $0.04 for interest 
and $0.02 for depreciation. 


STEAM SHOVEL. 
Union Light & Power Co., of St. Louis, 


dumped by hand; reloaded by steam 
Shovel | seis. cox eaves het cea eek Awe 8 10 .10 .20 


BRIDGE STORAGE. 
Wisconsin Gas & Electric Co., Racine, 


WIS oob aaa eases See awe eens .08 woe .30 
Berwind Fuel Co., Duluth, Minn......... bins yaks .60 
Link-Belt Co., estimate for bridge 

StOTAMe aei a Ea a EE ER eee se ee aS .056 0515 1075 


Calumet & Hecla Mining Co., Calumet, 
Mich., Hunt system, steam shovel, 


Sümmer. 654568 vacow ase news Ge ia wees 15 0716 2216 
Wintel fucose kee ee SARS Se aS .15 11% 26% 
Large swivel bridge. ..........-5....cee8. ies .06 S 


UNDER-WATER STORAGE. 
New Kentucky Coal Co., Kankakee, Ill., 


storage of 250,000 tons...............4. 20,000-30,000 ts 
Metropolitan Water Dist., Omaha, Neb. .063 .063 £126 
mG. Hall. -Estimate..ioes 2606 aivees capes aie are .15533 
Peabody Coal Co., Lemont, Ill, esti- 

mated cost of operation S Gee crenata ts vats .162 

Estimated cost of equipment.......... 13, 830 os 
Western Electric Co., Chicago.......... 05 04 09_ 
National Zine Co., Springfield, 111., 1913... oe ent 

LIT ecu hindi esne ea 4 wes ak OS OSs eens .10 .10 .20 


MINERAL POINT COMPANY BUILDS 
TRANSMISSION LINE. 


Mineral Point Public Service Company, Mineral 
Point, Wis., is building 14 miles of 33,o00-volt trans- 
mission line to connect its system with that of Inter- 
state Light & Power Company at Plattsville. Most of 
the material is on the ground and the work is going bn, 
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A BOILER LOG SHEET FOR OIL-FIRED 
BOILERS. 


Form of Log Sheet Employed by Pacific Gas & Electric 
Company for Recording Combustion and 
Boiler Performance. | 


Fuel oil is used very largely on the Pacific Coast 
for fuel purposes in the absence of coal. The central- 
station companies use oil almost exclusively for their 
stand by stations operating in parallel with hydroelec- 
tric plants. Since the war oil has assumed greater 
importance than previously, because the demand has 
increased at a more rapid rate than the production. 
Higher oil prices and greater difficulties in obtaining 
quantities necessitate conservation by efficient utiliza- 
tion. 

The accompanying illustration shows the form of 
boiler operation report employed by the Pacific Gas & 
Electric Company for recording boiler performance. 
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BOILER OPERATION REPORT 
PAGING Gas AND ELECTRIC COMPANY OPERATION ANO MAINTENANCE DEPT 
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Log Sheet Employed by Pacific Gas & Electric Company for 
Record'ng Performance of Oil-fired Boilers. 


This log shows at once the performance of a boiler, 
thus affording valuable data as to evaporation of 
various units from time to time. It will be noticed 
that this log contains practically all the information 
necessary in determining combustion and boiler per- 
formance, for indicating air infiltration by recording 
the percentage of carbon dioxide at the first and last 
passes. Determinations for oxygen and carbon 
monoxide are also made, giving immediate data on 
combustion efficiency. i 

The condition of the passes, breechings and other 
gas passages can be watched by recording the draft or 
pressure of water column, also the performance of 
damper control. The condition of the baffles, settings. 
heating surfaces and air infiltration can be determined 


with considerable accuracy from the temperature read- 
ings taken at various positions in the gas passages. All 
these determinations are recorded on the forms shown 
and filed. In this way performance from time to time 
may be compared and discrepancies and shortcomings, 
if they occur, may have a reason found and quickly 
remedied. f 

The log sheet shown is for use during normal oper- 
ation and not for special evaporation tests, the log 
sheet for which should include records giving the 
amount of oil consumed, amount of steam required 
for atomization, and amount of water evaporated. 

The Pacific Gas & Electric Cumpany operates the 


Street Lighting Schedules for May. 


Every plant operating street lighting circuits must 
have a definite schedule for lighting and extinguish- 
ing the lamps. Below are given the two most com- 
monly used schedules as compiled for next month. 
The table is compiled for latitude 40° north. Since 
throughout May the “day-light saving” plan of hav- 
ing all clocks set one hour ahead of standard time 
will be followed, the time given in the table (instead 
of being mean local or solar time, as is usually indi- 
cated in general street lighting schedules) has been 
advanced one hour in each case. 


MAY, 1918. 
Night All-Night Schedule. Moonlight Schedule. 
oO er een 
May Light. Extinguish. Light. Extinguish. 
case 8:25 5:30 8:25 1:45 
2 eden at 8:25 5:30 8:25 2:25 
k EE 8:25 5:25 8:25 3:00 
ee 8:25 5:25 8:25 3:35 
Dabo 8:30 5:25 8:30 4:05 
On vereri 8:30 5:25 8:30 4:35 
r ree ee 8:30 5:25 8:30 4:55 
oon A 8:30 5:20 8:30 4:50 
Se ee a 8:30 5:20 8:30 4:50 
TO. aeons 8:35 5:20 8:35 4:50 
| eee eae 8:35 5:20 8:35 4:50 
12....3.... 8:35 5:20 9:30 4:50 
K EET 8:35 5:15 10:25 4:45 
l4... 8:35 5:15 11:05 4:45 
Wvevaceee: 8:40 5:15 11:45 4:45 
NG picks obs 8:40 5:15 12:15 4:45 
| Wy renee 8:40 5:15 12:40 4:45 
1S EA 8:40 5:10 1:05 4:40 
TOs geal 8:40 5:10 1:30 4:40 
20 pice abo 8:40 5:10 1:55 4:40 
Di secant sca% 8:45 5:10 2:20 4:40 
E ENNE 8:45 5:10 2:50 4:40 
DS E bn, AEO 8:45 5:10 No light 
P EE 8:45 5:05 No light 
i ee 8:45 5:05 No light 
A a 8:45 5:05 8:45 10:05 
ry Soa 8:50 5:05 8:50 11:00 
ZB iad Rees 8:50 5:05 8:50 11:45 
29 8:50 5:05 8:50 12:25 
BOG coves gs 8:50 5:05 8:50 1:05 
K ATODI 8:50 5:05 - 8:50 1:35 


Tables for each month of the year, rules for the 
two schedules given above and for modifications of 
them, corrections for standard time and latitude, 
monthly and yearly total hours of burning for the 
hve most common schedules, as well as other infor- 
mation pertinent to the subject, are printed in a 
booklet obtainable from the EvectricaL Review for 
25 cents a copy. 


largest system of oil-fired steam power plants in the 
world, hence the company appreciates the necessity of 
maintaining high combustion efficiencies and over-all 
efficiency of its boiler rooms. But even so, since the 
war, this company has done everything possible to use 
water power instead of steam by interconnection and 
other economies. » : 
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Last Two Sections of Part IIT, Safety Code—Useful Kinks 
—Contractor Stirs Employes’ Loyalty—Among Contractors 


PART III OF THE NATIONAL ELECTRICAL 
SAFETY CODE. 


Rules for the Installation and Maintenance of Electrical 
Utilization Equipment—Sections 38 and 39. 


(The ExvecrricaL Review has found that electrical con- 
tractors are quite unfamiliar with the National Electrical 
Safety Code, drafted by the Bureau of Standards, Washing- 
ton, D. C. This new Code aims to minimize the life hazards 
connected with the use of electricity. Part III of the Code ts 
of special importance to contractors, who will be called on 
more and more to make thetr installation work conform to 
tts requirements. To acquaint them with this portion of the 
Code, Part III ts being reproduced in these columns, Sections 
30 to 37 having appeared in the five successive issues from 
March 16 to April 13. Sections 38 and 39 with discussions 
appear below. This concludes Part III.) 


SECTION 38.—ELECTRICALLY OPERATED CARS, CRANES 
AND ELEVATORS. 


380. Guarding Live and Moving Parts. 


(a) All current-carrying parts connected to cir- 
cuits above 150 volts to ground shall be so isolated or 
guarded that no person can inadvertently come in con- 
tact with them. (See Rule 306 for trolley wires, etc.) 

(b) Conductors—All conductors over 150 volts 
to ground in locations accessible to the public shall be 
run in conduit, armored cable, or molding, the exposed 
metallic parts of which shall be permanently grounded. 

(c) Equtipment.—Guards for the current-carrying 
parts of unisolated electrical equipment, such as con- 
trollers, motors, transformers, automatic cutouts, cir- 
cuit-breakers, switches and other devices, shall consist 
of cabinets, casings, or shields of permanently 
grounded metal or of substantial insulating material. 

(d) Arcing or Suddenly Moving Parts.—All such 
parts of electrical equipment, including fuses and the 
handles and arc chutes of circuit-breakers, shall be so 
isolated or guarded that the liability of persons being 
struck or burned by sparking, flashing, or movement 
during operation is reduced as far as practicable. 


381. Grounding Non-Current-Carrying Parts. 


(a) All exposed non-current-carrying metal parts 
of electrical equipment at over 150 volts to ground 
shall be permanently grounded. In electric cars all 
steam or hot-water heating devices accessible to the 
public shall also be grounded. 


The ground connection through well-bonded track rails will 
be considered satisfactory for equipment on cars and cranes. 


(b) The metallic parts of portable cranes, der- 
ricks, hoists and similar equipment on which wires, 
cables, chains or other conducting objects are main- 
tained should be provided with an effective protective 
ground (see Section 9), where operated in the vicinity 
of supply lines operating at over 150 volts to ground, 
whether the cranes or similar equipment are them- 
selves electrically operated or not. 

382. Control of Energy Supply to Cars and Cranes. 

(a) Readily accessible means shall be provided 
whereby all conductors and equipment located in or on 
cars or cranes can be disconnected entirely from the 


source of energy at a point as near as possible to the 
trolley or other current collectors. 

(b) <A circuit-breaker or switch, capable of inter- 
rupting the circuit under heavy loads, shall be used 
unless the current collector can be safely removed, 
under heavy loads, from the trolley or third rail. 

(c) Where a car is operated in locations other than 
private rights-of-way and equipped with both trolley 
and third-rail current collectors, means shall be pro- 
vided by which any exposed third-rail collector can be 
readily disconnected from the trolley circuit when not 
in use. 


383. Control of Movement of Cars, Cranes, and Ele- 
vators. 


(a) Means shall be provided whereby the operator 
(whether motorman or elevator attendant) can pre- 
vent the starting of the equipment by unauthorized 
persons while he is absent from his post. 


Removable reverse levers or controller handles. and locked 
doors to the operator's cab are among the most effective means. 


(b) The car-control lever of passenger elevators 
should be located so that the operator can readily face 
the principal car opening. For cars and traveling 
cranes the car control should be so located that the 
operator can readily face the direction of travel. 


384. Subway and Car Lighting. 

Subways and similar locations used for passenger 
transportation where artificial illumination is indis- 
pensable shall be lighted throughout their entire length 
by a system independent of the current for electric 
traction where such 1s used. It is recommended that 
passenger cars operated in such locations and lighted 
normally by the current for electric traction shall be 
equipped with an auxiliary system of emergency light- 
ing. 

SECTION 39.—TELEPHONE AND OTHER SIGNAL APPA- 
RATUS ON CIRCUITS EXPOSED BY SUPPLY LINES. 


390. Guarding Non-Current-Carrying Parts. 


(a) Where telephone or other signal apparatus 
(not included under b below) which must be handled 
by persons is permanently connected (not including 
portable telephones) to overhead signal circuits ex- 
posed by supply lines over 400 volts to ground, provi- 
sion shall be made by one of the following methods 
against shock to persons handling apparatus: 


(1) The use of suitable protective devices, includ- | 


ing fuses and arresters. 3 

(2) The grounding of all exposed non-current- 
carrying metal parts and the suitable guarding of all 
ungrounded current-carrying parts. (See Rule 391.) 

(3) The arrangement of apparatus in such a way 
that persons using it will be obliged to stand on a suit- 
ably insulated platform, in a suitably insulated booth 
or on other insulating surfaces. (The above applies 
only where apparatus is accessible to none but au- 
thorized persons. ) 

(4) The arrangement of apparatus (on signal cir- 
cuits exposed to supply lines of more than»750 volts ito 
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ground) so as to have no exposed current-carrying 
parts exceeding 2 square inches in area with which a 
person is liable to come in contact and the use of suit- 
able protective devices, including fuses and arresters 
or other means. 

(b) Such signaling devices as fire and police- 
alarm boxes and telegraph test boxes, if connected to 
overhead signal circuits exposed by supply lines over 
400 volts to ground, should have the accessible non- 
current-carrying metal parts permanently grounded 
wherever the character of service gives valid objection 
to the use of arresters or transformers on the signal 
circuit. 

Police-alarm boxes. where connected to overhead police- 
alarm circuits, should usually be protected hy arresters oper- 
ating at 400 volts to ground, placed in the connecting leads 
outside the box. 

Fire-alarm boxes connected to overhead circuits, if not 
protected by arresters, should be provided with suitable insu- 
lating material between the circuit within and the exposed 
frame and operating hook, this insulation to be capable of 


withstanding the highest voltage of the supply circuits to 
which the fire-alarm circuit is exposed up to 7300 volts. 


391. Guarding Current-Carrying Parts. 


(a) Telephone or other signaling devices which 
are permanently located outdoors or where exposed to 
corrisive fumes or dampness (such as may occur in 
subways, cellars, basements, laundries, stables, etc.) 
shall be so arranged that all ungrounded current-carry- 
ing parts are so guarded as to be suitably protected 
against the prevailing atmospheric conditions. 


The inclosing cases of signal apparatus provide suitable 
guards if substantially built of metal or insulating materials. 


(b) Receiver cords shall be guarded by shields of 
permanently grounded metal (such as metal armor) or 
of non-absorptive insulating material (such as flexible 
insulating tubing) or shall have suitable insulating cov- 
erings for the individual conductors. 

(c) Where no protective device is installed (per- 
missible only for fire-alarm or similar apparatus or for 
apparatus not for public use, where the character of 
service precludes the use of arresters and fuses) the 
shields of portable cords shall always be of grounded 
metal or of special insulating material suitable to with- 
stand the voltage of the highest supply circuit to which 
the signal circuit is exposed up to 7500 volts. 


392. Protection Against Induced Voltages. 


(a) All telephone or other signaling equipment 
which must be handled by persons and which is con- 
nected to a line that parallels a supply circuit in such 
manner that by reason of exposure to the supply cir- 
cuit under normal operating conditions more than 
150 volts are induced between the terminals of the sig- 
naling equipment and ground, shall be protected by one 
or more of the following means: 

(1) All exposed metal parts of the equipment shall 
be insulated from the circuit, and the circuit shall be 
protected by arresters having a breakdown potential 
not exceeding one-half that of the insulation between 
the above-named non-current-carrying metal parts and 
the current-carrying parts. 

Cords shall have an additional insulating tubing 
protection. 

(2) All exposed non-current-carrying metal parts 
shall be permanently grounded and all current-carrying 
metal parts shall either by permanently grounded or 
adequately shielded. (See Rule 391.) 

(3) All equipment shall be so located that persons 
coming into contact with the equipment shall be obliged 
to stand either on an insulated platform or in a 
booth of suitable insulating material. 


393. Grounding of Arresters for Signaling Systems. 


The ground connections for outside installations of 
cable protectors employed solely to prevent electrical 
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injury to the cable need not conform with the require- 
ments of this rule. For rules governing the grounding 
of the metal cases of outdoor apparatus as covered by 
this section, see Section g. 

(a) Arresters shall be permanently and effectively 
grounded in the following manner: 

(1) Ground Conductor—The ground conductor 
shall preferably be of copper (or other material which 
will not corrode under the conditions of use) and shall 
be not less than No. 18 in size and in urban districts or 
where within buildings shall be covered with a suit- 
able insulation. 

If necessary to guard the ground conductor from 
mechanical injury (on poles or where a ground con- 
ductor on the outside of building walls is near a road- 
way, sidewalk, or pathway, thus necessarily exposing 
it to tampering by unauthorized persons), it shall be 
protected for a distance of 8 feet from the ground by a 
wooden molding or by conduit of non-magnetic ma- 
terial. 

(2) Ground Connection The ground connection 
shall be made to a cold-water pipe, where available, 
connected to the street mains and in service. An out- 
let pipe from a water tank fed by a street main may be 
used provided such outlet pipe is adequately bonded 
around the tank to the inlet pipe connected to the street 
main. | 

If a cold-water pipe is not available, the ground 
connection may be made to a gas pipe, provided the 
ground conductor is attached to the pipe between the 
meter and the street mains. 

If cold-water or gas pipes are not available, the 
ground connection may be made to an iron rod or pipe 
driven into permanently damp earth, or to a plate or 
other body of metal buried in permanently damp earth. 
(Compare Rule 93.) 

Steam or hot-water pipes should not be used for 
ground connections. 

Driven rods or pipes, used as ground connections 
for protectors, shall not be also used as ground connec- 
tions for electrical supply circuits or electrical appa- 
ratus, and where water or gas pipes are used for a 
ground connection, attachment to such pipes shall be 
made at a different point than for attachments to elec- 
trical supply circuits or equipment. 

(b) Connecting Ground Conductor to Ptpes.— 
Ground conductors shall be attached to pipes by means 
of suitable ground clamps; the entire surface of the 
pipe to be covered by the clamp shall be thoroughly 
cleaned. 

(c) Connecting Grotind Conductor to Driven Rod 
or Pipe.—The ground conductor shall be so attached 
to the rod or pipe as to give reliable connection both 
mechanically and electrically and in such a manner as 
to prevent corrosion when the joint is buried in the 
earth. 

(d) Connecting Ground Conductor to Burted Elec- 
trode.—Where buried plate or other metal electrode is 
employed the ground conductor shall be securely fas- 
tened to it in such manner as to make a reliable elec- 
trical and mechanical contact. 


DISCUSSION OF SECTION 38. 


380. Guarding Live and Moving Parts. 


The number of injuries occurring in electric cars to mo- 
tormen, conductors and even the public by contact with 
exposed live parts or ungrounded (and accidentally alive) 
metal frames is very considerable, probably because the volt- 
ages are relatively high, being usually 500 or more to ground, 
as compared with the common 110 volts to ground of lighting 
circuits in general use. Many railway companies are adopt- 
ing very thorough guarding and grounding measures to ob- 
viate these hazards. Elevator cages, cables and shop loco 
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motives present to a somewhat less degree the same dangers 
and the efforts to protect them are by no necns so uniform 
or complete. The location of automatic cutouts (Ccircuit- 
breakers and others) so that flashes will not burn persons is 
now receiving more attention than formerly. 

384. Subway and Car Lighting. 

Iflumination is one of the best means of preventing panic. 
while darkness encourages it. The assurance of adequate 
illumination in emergencies 1§ a first consideration in theater 
lighting and the same applies to passenger subways. In some 
cases, storage batteries are carried on cars and are auto- 
matically switched on when other sources of energy for light- 
ing fail. In other cases, to obviate the necessity for emer- 
gency lights in individual cars, sufficient illumination is pro- 
vided for the entire subway from two sources, one being 
automatically switched on when the other fails. 


DISCUSSION OF SECTION 39. 


390. Grounding Non-Current-Carrying Parts. 


(a) The number of injuries to persons using telephones, 
fire-alarm boxes and other devices has been considerable, 
because of the lack both of effective arresters and of means 
for preventing a voltage between external metal parts of such 
devices and the ground or grounded floors on which the per- 
sons must stand, or between these external parts and plumbing 
within reach. The grounding of fire and police-alarm box 
cases and their accessible metal parts is now almost univer- 
sally supported, but is still neglected in too many places from 
a fear that the dielectric between internal current-carrying 
parts and the case will not withstand the strains from the 
voltages to which it is subjected by crosses with supply lines. 
Such a weakness should evidently not be allowed to exist and 
should never be made a basis for permitting a condition by 
which high voltage may exist on external metal to which 
persons have access. Telephones usually should have efficient 
arrester protection, but with fire-alarm circuits and some other 
signal circuits the reliability of the circuit necessitates omis- 
sion of the arresters scattered along the line and not sus- 
ceptible to immediate attention after operation, and reliance 
in these cases must be placed wholly on the grounding of 
exposed metal parts of apparatus accessible to the public. 

(b) Telegraph instruments expose so little surface to per- 
sonal contact that the danger of shock is considerably re- 
duced, and it has seemed reasonable to permit use of arresters 
whose breakdown voltage is somewhat higher than will suit- 
ably protect users of telephones, which present much larger 
metal areas to contact with the hand and face. 


391. Guarding Current-Carrying Parts. 

Subway types of telephones end other signal apparatus 
have been developed which provide protection against break- 
down of insulation under conditions of dampness prevailing. 
Since the cases of such equipment will be grounded, where 
signal circuits are exposed to neighboring high-voltage lines, 
unless suitable protectors are used, adequate for the insula- 
tion, the principal personal hazard will be through cords. 

Where protectors are used, a cerd having insulation 
capable of withstanding perhaps double the breakdown volt- 
age of the arrester should usually provide adequate protection 
in dry places, but in damp places additional protection is 
needed. Where no protectors are provided, as in some cases 
at police boxes, train-conductor call boxes, and similar loca- 
tions, very effective cord protection by insulating tubing or 
grounded metal tubing is evidently essential. 

392. Protection Against Induced Voltages. 

The voltage induced ketween the terminals of signaling 
apparatus connected to overhead circuits and ground depends 
on a great many factors, and in general tt will be found sim- 
pler to measure it than to compute it. This induced voltage 
can most readily be measured by an electrostatic voltmeter 
with the signaling circuit in normal operating condition 
When an electrostatic voltmeter is not available. the voltage 
can be estimated from the indications of an electromagnetic 
voltmeter. 

In the case of balanced three-phase circuits, the induced 
voltage in near-by circuits is predominantly electrostatic for 
the types of circuit ordinarily used. The voltage limit of 150 
volts is about the maximum which would be induced electro- 
statically by a balanced non-transposed 6600-volt circuit in 
signaling circuits on the same pole line 6 feet awav. It is 
approximately that which would be induced by a 30,000 to 
1,000 volt non-transposed supply circuit in a signaling cir- 
cuit paralleling it at a distance of 50 feet, unless this circuit 
were partly shielded by the nresence of other wires. In cases 
in which the signaling circuit does not parallel the supply cir- 
cuit for the entire distance, the induced voltage is reduced 
by the effect of those portions of the s:gnaling circuit remote 
from the supply circuit. 
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Frequently the transposition of conductors in a metallic 
return supply circuit will assist materially in preventing in- 
cuced voltages over 150 to ground on aetghboring signal cir- 
cuits. 

393. Grounding of Arresters for Signaling Systems. 

By comparison of these grounding requirements with 
those of Section 9, it is seen that these are less severe, al- 
though generally of the same character. Since these arresters 
are not called upon to operate frequently, the protection af- 
forded is therefore not so constantly demanded as that of 
circuit or equipment grounds; and therefore artificial grounds 
of comparatively high resistance are less likely to dry out so 
as to still further increase the resistance and reduce the pro- 


tection afforded. 
THE END. 


POINT PROTECTOR FOR AWL. 


By A. GEMMELL. 


When putting in small wood screws I have been in 
the habit of using an awl a good deal before starting 
the screw. A short while ago I jabbed myself quite 
badly with it, so I devised the scheme that I have 
drawn out on the sketch herewith and I find it has 
solved the problem. The dotted lines show how the 
springs will bend out when the cap 1s pushed in while 


Protector aR 


a Rivets 


: Side View of Srring 


Simple Protector for Point of Awl. 


one is making a hole, and when the hole is made the 
cap will jump back over the point. Note the large hole 
in the spring is a little to one side, so as to allow the 
rivet to pass by the shank of the awl in the handle. 
With this protector an awl can be carried with safety 
at all times. Use of the awl saves considerable time 
compared with drilling a hole before driving the screw. 


A SIMPLE LOCK NUT. 


By Cuarces H. WILLEY. 


We were troubled with the nuts loosening up on 
some of our machinery, due to vibration, or other rea- 
sons, and as no lock nut could be used, and it was not 
feasible to pin the nuts, we had to use some sort of 
locking device. Necessity 1s the mother of invention, 
for, while experimenting, it brought about the highly 
successful lock washer shown herewith. 

These sketches are quite clear, but it may be well 
to say that the hole A should be as generous as reason- 


Improvised Washer as Lock Nut. 


able for receiving the lip. Any ordinary washer can 
be used. The lip B is cut in with a hack saw before 
applying the washer. This is turned up as shown, and 
a a punch or drift, the lip A is impressed into the 
hole. 
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CONTRACTOR DEMANDS LOYALTY TO 
FLAG AND GOVERNMENT. 


The Tri-City Electric Company, the well-known 
contracting firm of Moline, Ill., recently attached the 
following letter to the pay checks of its employes: 

“We are handing to you today with your pay check 
a thrift stamp and card and it is our earnest wish that 
this will induce you to fill the card and as many more 
as you can. It is not given to you as a present, nor 
has it anything to do with wages, but it is to persuade 
you that in investing your money in this way you are 
helping your government win the war. This com- 
pany has done and intends to do all it can to help. We 
have helped sell bonds and stamps, have bought bonds, 
have contributed to the Red Cross, Y. M. C. A,, 
Knights of Columbus and War Chest funds and be- 
long to the National Security League and have done 
investigating in regard to money slackers employed by 
others. We do not wish to have any reflections cast 
upon this company by employing anyone who is not 
loyal to this government and flag and who will not in- 
vest some part of his savings to help the cause we are 
fighting for. Any seditious or disloyal word uttered 
by any employe will result in immediate discharge.” 


AMONG THE CONTRACTORS. 


The Hoobler Electric Company of Streator, Ill., 
recently did the wiring for light and power in Sher- 
man School building in that city, the job amounting 
to $1500. Included in this was the installation of a 
motor for the ventilating system. 


The Auburn Electric Company, Omaha, Nebr., 1s 
wiring a large mill building for the Miller Cereal Mills 
Company of Omaha. Motors aggregating 260 horse- 
power and 200 lighting outlets are being installed. All 
the wiring is in conduit. The contract price is about 
$3000. 

The Electric Shop, 1403 Washington avenue, Ra- 
cine, Wis., is wiring the Franksville Bank building, 
the Jones stores and flats and the Lawton store and 
flats, the last two being in Racine. Fixtures are also 
being furnished and installed in the stores and apart- 
ments named. 


Miller-Santee Company, Rockford, Ill., has com- 


pleted the wiring of the Central Union Telephone 


Company’s remodeled building, whereby its service 
capacity was more than doubled. Other work ir 
progress consists in wiring the Forest City Bakery 
Company’s concrete building and installing motors to 
operate the bakery machinery. 


Jere Woodring & Company, of Hazleton, Pa., have 
been awarded a contract to install electrical equipment 
in the Sandy Run colliery of M. S. Kemmerer & Com- 
pany. The management of the latter company is ar- 
ranging to have the entire colliery operated by elec- 
tricity in the near future. 

The Hughett Electric Company, La Salle, Ill., has 
had a good run of contract work, of which the follow- 
ing may be mentioned: The Oglesby State Bank, con- 
sisting of installation of lighting fixtures and a con- 
duit job of wiring; the wiring of the four floors of L. 
V. Orsinger’s wholesale bakery in La Salle, and the 
complete installation of fixtures, switchboards and 
motors. The motors represent a capacity of 150 horse- 
power. The contract amounted to about $4000. The 
Hughett Company also wired the E. G. Newman flats 
in La Salle and installed lighting fixtures therein, the 
contract amounting to $550. The wiring of the Thomp- 
son flats and putting in fixtures is in progress. 


The Berger Electric Company, Joliet, Ill., recently 
completed the wiring and fixture installations in the 
new Boston Store, the entire piece of work having 
amounted to about $8000. This company will soon 
have completed wiring and indirect light installations 
in the service building and office of Standard Oil Com- 
pany, Joliet, which ran up to $2600. The rewiring of 
the Will County Court House, at Joliet, is also in- 
cluded among its contracts, amounting to $4500. 


The N. Sausen Electric Shop, Peru, Ill., lately did 
the necessary wiring at the Illinois Zinc Company's 
coal mine, to provide for charging batteries by which 
its coal haulage cars are operated. The coal cars re- 
ferred to are used on the several mine levels for haul- 
ing coal to the vertical shaft through which it is 
hoisted. Another contract being put through by the 
Sausen firm is on the up-to-date farm of William 
Neurenther, near Peru. This consists of wiring and 
motor installations for grain elvators, pumps, and do- 
mestic appliances, making a thoroughly electrified 
farm. 


W. L. Fowler, Cedar Rapids, Iowa, has in progress 
the installation of conduits and wiring in the new Y. 
M. C. A. building in that city, and the installation of 
motors for ventilating fans. The building is of rein- 
forced concrete, and the conduits are set in the slab 
construction. His contract amounts to $4500. He 
has about completed the wiring of the eight-story 
Higley office building, in which Reflectolyte fixtures 
are being put in. A motor-generator set is being in- 
stalled for converting alternating to direct current for 
the elevators. This job amounts to $15,000. Another 
piece of work in hand is wiring and piping for the sig- 
nal system of the central fire station, Cedar Rapids. 
This work amounts to $1500. 


A. H. Cox & Company, 307 First avenue South, 
Seattle, Wash., have in the past 60 days wired and in- 
stalled electrical equipment on six cranes for the Queen 
City Machine Works, which have the rather novel 
feature of a closed-circuit automatic switch attach- 
ment and other features which are said to make them 
the first of their kind. The design for these cranes 
was gotten out by Manager Edwards of the Queen 
City Machine Works. A. H. Cox & Company have 
also just completed installation of the electrical equip- 
ment on a ten-ton marine elevator at the Oregon- 
Washington dock, same to be operated by a variable- 
speed, 25-horsepower Allis-Chalmers motor. This 
is the second elevator of this kind to be installed on 
this dock. 


The Milwaukee office of Henry Newgard & Com- 
pany, Chicago, has recently completed two important 
contracting jobs. One of these was for the Para- 
mount Knitting Company, at Waupun, Wis., where 
150 horsepower in motors and 280 lighting outlets were 
installed; there was also included a switchboard, four 
1o-circuit Newgard cabinets and panels, 235 Ivanhoe- 
Regent steel reflectors, besides numerous drop cords 
and the complete rehabilitation of all the wiring in the 
company’s old plant. One of the Milwaukee, Wis., 
contracts covered the electrical installation in the Mon- 
arch Manufacturing Company’s plant, and included 
683 outlets for lighting, 302 sewing-machine outlets 
and adjustable fixtures, 675 drop cords with Ivanhoe- 
Regent steel reflectors, eight 300-watt Brascolite fix- 
tures type A-C., two G6oo-ampere Allen-Bradley 
remote-control switches, 46 cutting-machine outlets, 
trolleys and cords. Joseph W. Pfeifer, Milwaukee 
manager for the Newgard company, was the engineer 
for Monarch Manufacturing-Company. 
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BOOK REVIEWS 


“Powdered Coal as a Fuel.” By C. F. Herington. New 
York: D. Van Nostrand Company. Cloth, 211 pages (6 by 9 
inches), 84 illustrations. Supplied by Electrical Review Pub- 
lishing Company, Inc., for $3.00. 


This book, as its name implies it should, embraces 
the use of pulverized or powdered coal as fuel. The 
book is divided into ten chapters, followed by a very 
complete and highly commendable bibliography and 
index. Chapter I covers the general operation of a 
pulverizing plant, making comparisons of cost with 
gas and oil as fuel. Chapter II discusses the suitability 
of various coals, tells of experiments and the influence 
of ash. Chapter III covers the processes through 
which the coal must pass before fit for application to 
the furnace chamber, namely, crushing, drying, pul- 
verizing and air separation. The next chapter, Chap- 
ter IV, takes up the matter of feeding the coal to the 
furnace and there burning it, a subject embracing fur- 
nace shape and design, forms of burners and methods 
of pneumatic distribution. These four chapters might 
be said to comprise the first section of the book, 
namely, the preparation and combustion of coal in 
pulverized form. 

What might be considered as the second section of 
the book covers the application of pulverized coal to 
various purposes. Chapter V takes up the application 
of powdered coal to the cement industry, Chapter VI 
to reverberatory furnaces, and Chapter VII in metal- 
lurgical furnaces. Chapter VIII deals with coal under 
boilers in general and discusses in particular the 
already fairly well known installations of the General 
Electric Company at Schenectady, the Missouri, Kan- 
sas & Texas Railroad installation at Parsons, and that 
of the American Locomotive Company, also at Schen- 
ectady. The descriptions of these plants are, how- 
ever, rather general, the test data already published 
not having been drawn upon to as large an extent as 
might have been wished for the sake of those not in 
close touch with the progress already made in applying 
powdered coal to steam-making boilers. Chapter IX 
discusses the use of powdered coal under locomotive 
boilers, an important application and one of special 
interest at this time when some railroads are already 
being forced to abandon oil fuel because of expiring 
fuel contracts and with existing conditions created by 
the coal situation, the zoning system of coal distribu- 
tion now being formulated and the need for obtaining 
maximum efficiency and performance from existing 
locomotives. 

The book covers the subject of powdered coal in a 
way that should enable any one so desiring to obtain 
a good idea of what has been accomplished and the 
difficulties that have had to be overcome in placing the 
combustion of pulverized fuel where it stands today. 
It is a little unfortunate that more test and cost data 
are not included in the book, although this is not really 
so very important since accessible elsewhere. The 
inclusion of a bibliography is a welcome and valuable 
feature of the book. At the present time when the 
fuel situation 1s less acute only because warmer weath- 
er has come; when coal prices, also oil, are so high; 
when low-grade fuels near at hand are being used in 
preference to better grades of coal that must be rail 
borne for longer distances and when serious attention 
is being turned to the lignites and other forms of fuel 
not long since thought of as hardly worth while con- 
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sidering, pulverized coal deserves serious cor.sidera- 
tion as a means of economy and conservation. For 
those trying to find relief from existing conditions by 
the adoption of powdered coal, “Powdered Coal as a 
Fuel” should be found as useful as it is interesting, for 
it gives an understanding of the status of powdered 
coal at the present time and the difficulties that have 
been encountered. ` 
I. L. KENTISH-RANKIN. 


“Electrical Measurements.” By Frank A. Laws. New 
York: McGraw-Hill Book Company, Jne. Cloth, 719 pages 
(e by 8 inches), 442 illustrations. Supplied by the Elec- 
trical Review Publishing Company, Ine.. for $5.00. 

This is the third volume of Electrical Engineering 
series of textbooks prepared under the supervision of 
a committee of prominent engineers and teachers of 
electrical engineering. 

The book is one of the most complete treatises on 
fundamental electrical measurements jn the English 
language. Dynamo laboratory tests are not included. 
“The choice of material and the method of treatment 
have been determined by the author's experience in 
directing for many years the work of the laboratory 
for technical electrical measurements at the Massa- 
chusetts Institute of Technology, and the book is in- 
tended as a text for the guidance of students working 
in such a laboratory as well as a general reference 
book on the subject.” 

The characteristics of the book show the handi- 
work of a master in electrical measurements. The 
descriptions are clear and sufficient theory is given to 
enable the student to conduct the measurements intel- 
ligently. A selected list of references follows each 
chapter. This is a very useful feature for in many 
instances it is impossible to give detailed explanation 
and recourse must be had to original papers. 

In the discussion of the Wheatstone bridge the 
author points out that this apparatus was really in- 
vented by S. Hunter Christie of the Royal Military 
Academy at Woolwich, some ten years before its use 
by Wheatstone. This will undoubtedly be news to 
most readers of the book. There are other cases on 
record in which credit is wrongly attributed. On 
page 73 the author shows the absolute electrodyna- 
mometer of the Bureau of Standards. The writer recalls 
many experiences, some pleasant and others not so 
pleasant, in connection with the making of that piece 
of apparatus. The cylinder is of plaster of paris and 
not marble, as .the reader might infer in reading the 
text. Experiments showed that marble was magnetic 
to such a degree as to make its use uncertain. The 
marble-like appearance of the cylinder is due to par- 
affin in which the cylinder was soaked. Memories of 
experiences are responsible for this digression. | 

All of the arrangement and treatment in the book 
is of such a degree of excellence it is difficult to single 
out special features for comment. Some of the instru- 
ments described, such as the tangent and Thomson 
galvanometers, have mainly a historical interest, never- 
theless for reference they are properlv included. The 
chapter on the Determination of Wave Form is a 
most excellent and comprehensive treatment of the 
subject. 

In commenting on the first two volumes of this 
series the writer stated that they set a high mark in 
electrical engineering texts. Professor Laws has pro- 
duced a text which still keeps the excellence of the 
series at the same level, if not higher. To those in search 
of a practical text on electrical measurements the re- 
viewer would say, seek no further. 


C. M. JANSKY. 


694 


Vol. 72—No. 16. 


soe AAMT CUCU MUU MMMM RI TAU E r 


New Appliances 


E R 


ODOSOACOLOOIO. AOOCCIOREAOLOCAS LAO LACEBEAIADVCOVOAPOLOOLOOCASOAGLORLCOLAVOPOONGDOCD: DOIFOOLICDAFIOIOFOGAC TENS ONCLEER TORI TIOE EDULE OLA POCHA ON BIOOIEMICLLOPTADOS POS cRecooNCORENRNssesecneCOnCetCE MA Otten antentegnsorsncoesenentent 


Polarized Plus—Two Types of Lightning Arresters—Pic- 
ture Machine—Coal Conveyor—Warming Pad—Fixture 


NEW HEAVY-DUTY POLARIZED ATTACH- 
MENT PLUGS. 


Harvey Hubbell, Inc., Bridgeport, Conn., is placing 
on the market a new heavy-duty polarized attachment 
plug, known as No. 5598. This plug was designed to 
be used interchangeably with the Hubbell line of heavy- 
duty polarized gvall and flush receptacles. It is rated 
at 660 watts, 250 volts. The base is constructed of 
porcelain and the cap is brass-covered for protection 
against breakage. 

The knife-blade contacts are of sturdy construction, 
with blades at right angles to each other to effect polar- 


New Hubbell Attachment Plug. 
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ization, making the plug desirable for use in connec- 
tion with instruments, or in fact any apparatus where 
absolute polarization is required. 


NEW BURKE SERIES HORN-GAP LIGHT- 
NING ARRESTER. 


Outdoor switching stations and substations have 
greatly increased both in number and capacity in the 
last few years. It is not extraordinary to find such 
substations with capacities of 100,000 kilcvolt-amperes 
or over and arranged for voltages up to 130,000. When 
the capacity of the substation and of the system with 
which it is connected is greatly increased, it is obvious 
that the carrying capacity and ruggedness of the equip- 
ment used must also be increased. These increasing 
capacities therefore call for outdoor substation equip- 
ment of different characteristics than those of the 
equipment heretofore found adequate. 


In the line of horn-gap lightning arresters this need 
has been recognized by the Railway & Industrial En- 
gineering Company, Pittsburgh, Pa., which has brought 
out a type of Burke series horn-gap lightning arrester 
of greatly increased capacity. In general design it 
resembles the Burke arrester of this type formerly 
built, but has a series resistance in the ground path of 
different characteristics. This resistance is made of 
what is known as Koppat, as formerly, but has an in- 
crease of capacity of about 300 per cent. The arrange- 
ment of this resistance is much sturdier than for the 
smaller capacities, so that the new arrester is able to 
relieve excess voltages and discharge heavy surges re- 


Serles Horn-Gap Lightning Arrester, Type WBR. 


peatedly without deterioration. This series resistance 
is shunted by a short auxiliary horn-gap that is con- 
nected directly to ground; it can be seen to the right 
in the accompanying illustration. In case of a heavy 
discharge to ground, the arc jumps across this auxiliary 
gap, but is almost instantly broken, thus inserting the 
resistance in the path to ground in series\ with the 
power arc to limit it while it is being broken on the 
main horn-gap. 

These Burke arresters are made in two types. Each 
includes the well-known Burke triangular reactance or 
choke coil on the line side of the main horn-gap, and 
the Koppat resistance between the other side of the 
main horn and ground, and the small auxiliary gap in 
shunt with this resistance. What is known as the type 
WB has a plain horn above the ground resistance, 
whereas the type WBR shown herewith has this horn 
include a triangular coil connected in series between the 
horn proper and the ground resistance. This coil aids 
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in limiting the rush of power to ground and relieves 
the resistance of the heavy strains by smoothing out 
the surge before it reaches the resistance. This makes 
this type of arrester especially suitable for use on very 
large systems of heavy capacity where surges of great 
capacity are experienced or where serious lightning 
disturbances occur frequently. This reactance does not 
affect the sensitiveness of the arrester, but helps to 
make it still more rugged. 


A COMPRESSION-CHAMBER ARRESTER 
FOR 10,000 AND 13,200-VOLT CIRCUITS. 


To protect pole transformers, on 10,000 and 13,200- 
volt distributing lines, the General Electric Company, 
Schenectady, N. Y., has developed a unique form of 
compression-chamber, multigap lightning arrester in 
which is embodied the shunt resistance principle. This 
is shown in Fig. I. 

In the usual form of multigap shunt-resistance 
arrester, the resistances shunt the gaps. In this form, 
the gaps shunt the resistances. The gaps are mounted 


Fig. 2.—Shunted Resistance 
Units Used With Compres- 
sion-Chamber Arrester. 


1.—cCompression-Chamber 
Lightning Arrester for 6600, 
11,000 and 13,200-Voit Service. 


Fig. 


on and insulated from the resistance rods. The ar- 
rangement of the gaps and resistances is shown in 
Fig.2. ` l l 

Sensitiveness to lightning disturbances is obtained 
by this combination of gaps and resistance rods used 
as shunts, all mounted in a porcelain tube. 

3y reason of this combination of gaps and resist- 
ances the arrester will discharge at low rises in poten- 
tial, is sensitive to lightning over a wide range of 
frequency, and following the lightning discharge, 
quickly cuts off the generator current and prevents 
“grounds” or “shorts.” l l 

A number of paths for the lightning discharze 
through the arrester are offered by the four units of 
shunting resistance used. As the resistance rod in con- 
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tact with the series gap is grounded through the other 
resistances, the initial discharge is made easy becausé 
the ground potential is brought up to the bottom of 
the series gaps. The path which the discharge takes 
after passing through the series gaps depends on the 
frequency and quantity. Very, high frequency will 
discharge straight across all the gaps. Discharges of 
lower frequency will take place through one of the 
shunt paths. 

The generator current which follows the lightning 
discharge will shunt to the resistance rods. This lim- 
its it to an amount that can be extinguished readily 
by the gaps. 

The arrester affords complete protection and is 
light, efficient, compact and proof against fire and 
weather. 


A NEW PARLOR MOVING-PICTURE 
MACHINE. 


A new type of moving-picture machine for com- 
mercial, educational and home use has been brought 
out by the Pathescope Company of America, New 
York, N. Y. This machine is the latest model of this 
company’s well-known line of Pathescopes and is 
known as the New Premier Pathescope. Its special 
features are drive by a motor that can be used on both 
direct and alternating currents, high illumination, and 
a feed mechanism that gives practically perfect results. 

Motor drive was used on the older types of Pathe- 
scopes, but it was necessary to have separate motors 
for the different kinds of current, and this naturally 
limited the use of the motor-driven machines. The 
New Premier Pathescope is, however, driven by a 
Westinghouse “Sew-Motor,” which operates at prac- 
tically the same speed with either kind of current. 
Hence this machine can be used wherever there is 
electric light. 

The illumination is provided by a 14-volt, 2-ampere, 
argon-filled, high-efficiency lamp, that is sufficiently 
brilliant for throws as long as 100 feet, and for pic- 
tures up to 12 feet wide. The r1o-volt current re- 
ceived from the lighting circuit is reduced to low volt- 
age for the use of the lamp by means of a rheostat; 
this rheostat is adjustable so that the degree of illu- 
mination can be varied to suit conditions. 

The film-moving mechanism is of the intermittent 
type and is of novel design. The manufacturers claim 
that the New Premier Pathescope projects an abso- 
lutely flickerless picture. 

This machine is absolutely safe to use, since it can 
take only slow-burning films, the standard celluloid 
film being unusable in it. Many hundreds of these 
special films have already been made up by the Pathe- 
scope Company; special subjects can be made up as 
desired and standard films can be copied on to the 
special stock. 

The weight of the machine is 23 pounds and it is 
arranged for packing in a carrving case similar to a 
small suit case. 


GODFREY COAL CONVEYOR. 


The Government's appeal for coal users to lay in 
their supplies of coal now and during the summer 
months instead of waiting until the fall and winter 
comes, when the railroads are overloaded with ship- 
ping grain or coal as the case may be, the experience 
of the past winter, the high costs are all combining to 
make the matter of coal storage of live interest and 
vital concern. The sum total is that coal storage piles 
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Fig. 1—General Arrangement of Godfrey Aerial Coal Conveyor. 


are becoming commoner sights with industrial plants 
and coal dealers, as well as with the railroads and cen- 
tral stations. 

One of the largest items in coal delivery costs 
today is that of handling, because human labor comes 
into play so often and so inefficiently. In the smaller 
power houses, where the expensive cranes and der- 
ricks are not feasible, the cost of labor has constituted 
the chief cost of handling coal, except where topo- 
graphic conditions permitted the coal cars to be run 
direct to the bunkers. But even this does not permit 
of cheap storage of large quantities of coal against 
emergencies. l 

The Godfrey coal conveyor has been developed to 
eliminate the human element wherever possible, mod- 
ernize coal unloading and storage and at once lower 
coal handling and delivery costs and lessen the cost of 
storing coal. 

The general layout of the Godfrey coal conveyor is 
shown in Fig. 1. The method comprises a coal pit 
adjacent to the railroad track, an aerial transporting 
cableway, supporting structures and conveying buck- 
ets. A bucket is used of I-ton capacity, which is 
dropped into a pit at the side of the railroad track and 
filled from a chute which receives the coal from the 
hopper bottom of the coal car. The bucket is hauled 
up an incline track, being supplied with trunnion rollers 
at each side which operate upon the track, and is low- 
ered upon the top of the pile or bin. A trigger releases 
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Fig. 2—Self-Oumping Bucket on Steel-Track Conveyor. 


the bottom of the bucket and the weight of the coal 
causes the bucket to empty, when the spring bottom 
immediately closes and is ready for another load. In 
order to get the bucket back to the starting point, a 
double drum arrangement and a double pulley on the 
carrier are used. 

The length of the aerial cableway may be varied, 
of course, to local conditions, and may be made as 
long and as short as desirable, according to the amount 
of coal it is desired to store. A motor or gasoline 
engine can be used for operating the conveyor. 

One man is able to control the entire operation of 
the unloader or conveyor, lower the buckets, raise them 
and bring them back to the starting point. The buck- 
ets are self-closing and self-dumping. One man stand- 
ing in one position is able to handle up to 50 tons of 
coal per hour, whether loading wagons or dumping the - 
coal on to the coal pile. This method of mechanically 
moving coal not only solves the labor shortage but at 
the same time reduces enormously the time usually 
required fo unload coal cars, thus helping to alleviate 
the car shortage. Moreover, the coal is handled less 
roughly and there is thus less breakage and the coal 
can be sold at higher prices and more of it at the price. 

The simplicity of the Godfrey conveyor is such 
that it may be erected by any one anywhere. There ts 
so little to it that there is little to pay for, hence is of 
low cost. It is flexible and may be moved and modi- 
field according to the size of coal pile it is desired to 
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Fig. 3—Bucket Depositing Coat Without Gegradation. 
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Fig. 4—Grab Bucket on Aerial Conveyor Coming From Coal Pit 
With Its Load. 


use now or next year. In place of aerial transmission, 
using steel conductors, as shown, a steel track on the 
ground may be employed where desired. 

The Godfrey coal conveyor is not intended to 
replace the steam shovels and derricks and bridge 
type unloaders where thousands of tons of coal are 
handled daily. But it may be used where otherwise 
coal could not be stored because of high labor charges. 
For the coal dealer, the smaller plants burning a few 
hundred of tons of coal a day and the many other 
instances where several hundred tons of coal have to 
be handled daily, efficiently and with a minimum ex- 
penditure of time and effort, and with the least break- 
age and damage to the coal, for these purposes the 
Godfrey coal conveyor has been especially designed. 
It is manufactured by John F. Godfrey, Elkhart, Ind. 


INEXPENSIVE WARMING PAD. 


In order to fill the demand for an electric warming 
pad at a less price than its standard 12 by 15-inch pad, 
the Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa., has placed upon the market one 
of these pads whose dimensions are ọ by 12 inches and 
which retails for $4.50. This pad is equipped with 15 
feet of cord, with attachment plug. No switch is pro- 
vided, the current being turned on and off at the lamp 
socket, or by separating the attachment plug. To pre- 
vent overheating, two thermostats are inclosed in the 
pad. These are connected in series and should the 
temperature rise to a point near the maximum safe 
value, one or the other will open the circuit. Upon a 
fall in temperature, the thermostat will reclose the cir- 
cuit, thus maintaining the heat uniform. 

This pad, which is inclosed in a fawn-colored felt 
cover, is very soft and pliable, thus allowing it to con- 
form easily to any part of the body. Its marked supe- 
riority to the old-fashioned hot water bottle is well 
known, some of the advantages being its instant avail- 
ability, its continued heat at uniform temperature, the 
absence of any danger of overheating or scalding the 
patient, or of wetting its surroundings, and the low 
cost of operation. 

This pad is manufactured in one style only—for a 
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voltage range of 95 to 125, with a consumption of 48 
watts at I10 volts. 


THE CEILING-BRIGHT REFLECTOLYTE. 


Of the types of semi-indirect lighting fixtures that 
have made possible the use of an approximation of in- 
direct lighting in rooms not especially adapted thereto, 
because of relatively dark ceilings or other conditions, 
the Reflectolyte fixtures made by The Reflectolyte 
Company, 914 Pine Street, St. Louis, Mo., have been 
conspicuous. These fixtures have included a heavily 
enameled steel reflector of special shape above the 
lamp to serve as a miniature ceiling, and an ornamental 
white-glass bowl below and around the body of the 
lamp to serve for diffusing the lamp’s direct rays. In 
the Reflectolyte Junior fixtures the reflector is of white 
opal glass. 

Ina recently modified form of Reflectolyte, a partial 
section of which is shown herewith, provision is made 
for allowing a certain percentage of the light to pass 
through a central opening in the reflector so as to illu- 
minate the ceiling to a moderate degree and thus make 
a more cheerful effect than where practically all the 
light is kept below the horizontal plane. The opening 
in the reflector is covered by a bell-shaped diffusing 
glass C, which serves to spread the light that passes 
through it over the ceiling. It in turn is covered by 
a perforated metal cap D that serves for ventilation 
and with the part C helps to exclude dust and dirt 
from the lamp and lower bowl. The glass part C is 
secured to the reflector by three small clips E. The 
reflector can be quickly detached from the supporting 
chains by means of patented connecting links B so as to 
facilitate cleaning. 

This form of fixture is known as the Ceiling-Bright 
Reflectolyte, and is made in quite a variety of models, 
both plain and ornamental. Since only a small part 
of the light is allowed to pass to the ceiling, the eff- 
ciency of the fixture is not greatly affected; for that 
matter, the light that does reach the ceiling is usefully 
employed in brightening it and a considerable part is 
again diffused throughout the room. 
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EASTERN STATES. 


CLAREMONT, N. H.—Claremont 
Power Company is rushing to com- 
pletion the construction of its sub- 
station, and it is expected that opera- 
tions will be inaugurated at an early 
date. ` 


GOFFSTOWN, N. H.—Manchester 
Traction, Light & Power Company has 
recently awarded a contract for the 
construction of its proposed power 
house and dam in the Greggs Falls 
district of Goffstown. French & Hub- 
bard, &8 Pearl street, Boston, Mass., 
are engineers. 


RUTLAND, VT.—Hortonia Power 
Company is having plans prepared for 
the construction of a one-story power 
house, about 25x90 feet in size, at 
Middlebury. Grover & Connor, Rut- 
land, are engineers. 


BOSTON, MASS.—The United 
States Government, Navy Department, 
has had plans prepared for the con- 
struction of a power plant af the local 
navy yards. The structure is estimated 
to cost $35,000. C. W. Parks is chief 
of the Bureau of Yards & Docks. 


CAMBRIDGE, Mass.—Cambridge 
Electric Light Company, 46 Blackstone 
street, has filed plans for the construc- 
tion of a one-story addition to its 
boiler plant, about 45x65 feet in size. 
Contract for the structure, which 1s 
estimated to cost $20,000, has been 
awarded to the John F. Griffin Com- 
pany, 17 Milk street, Boston. 


NORWICH, CONN.—Eastern Con- 
necticut Power Company has had plans 
prepared for the construction of a one- 
story power station in the Thamesville 
District of Norwich. The Harry M. 
Hope Engineering Company, 185 Dev- 
onshire street. Boston, Mass., is engi- 
neer. 


BINGHAMTON, N. Y.—Bingham- 
ton Light, Heat & Power Company has 
secured a contract from McGill & Hul- 
ford for supplying power for the oper- 
ation of its new machine shop now in 
course of construction. The company 
will require about 40 horsepower, and 
it is expected that operations will be 
inaugurated in the plant about June 1. 


BUFFALO, N.  Y.—Internattonal 
Railway Company has announced that 
it will remove its offices from Ellicott 
Square to the entire upper floors of 
the Littell building, Franklin and 
Huron streets. 


CORTLAND, N. Y.—New York 
Telephone Company, 15 Dey street, 
New York, has awarded a contract for 
the construction of the proposed ad- 
dition to its local telephone building, 
two-story, about 2Ox130 feet. The 
structure is estimated to cost $25,000, 
The Pulford & Dempsey Construction 
Company, 157 Flack street, Elmira, is 
the contractor. 


CORTLAND, N. Y. — Southwick 


Electric Company has filed notice with 
the Public Service Commission of a 
change in its corporate name to the 
Moss Electric Company. 


GLENS FALLS, N. Y.—Adiron- 
dack Power Company is considering 
plans for the construction of a power 
house near Utica. The structure is 
estimated to cost $100,000. 


NEW YORK, N. Y.—A. L. Shemel 
& Company, 60 East One Hundred and 
Sixteenth street, manufacturers of 
electrical supplies, have filed notice with 
the Public Service Commission of an 
increase in their capital from $30,000 
to $15,000 to provide for expansion. 


PORTCHESTER, N. Y.—Liberty 
:lectric Corporation has awarded a 
contract for the construction of a one- 
story addition, about 60x100 feet in size 
at its plant, to cost about $8000. George 
Mertz & Sons, East Portchester, are 
the contractors. 


SCHENECTADY, N. Y.—General 
Electric Company has awarded a con- 
tract to The Austin Company, Euclid 
avenue, Cleveland, Ohio, for the con- 
struction of a 300-foot extension to its 
works. 


YONKERS, N. Y.—National Sugar 
Refining Company, foot of Main street, 
has awarded a contract for the con- 
struction of its proposed addition to 
the boiler plant, of brick and concrete, 
about 85x95 feet. Estimated cost of 
the structure is $40,000. Lynch & Lar- 
kin, 127 Downing street, Yonkers, are 
the contractors. 


CAPE MAY, N. J.—Vulcan Heat, 
Light & Power Company has been or- 
dered by the Board of Public Utility 
Commissioners to continue service to 
customers connected with its distribu- 
tion system, and to improve its equip- 
ment. 


DOVER, N. J.—New Jersey Power 
& Light Company has contracted with 
the Rockaway McKinnon Axe Com- 
pany for supplying additional power to 
the plant of the company in the amount 
of about 35 horsepower. 


JERSEY CITY, N. J.—Chidester 


Supplies Company has filed authoriza- 
tion papers to operate at 234 First 
street for the manufacture of electric 
novelties. H. Schinkel heads the com- 
pany. 


MORRISTOWN, N. J.—The Board 
of Fducation is considering the in- 
stallation of new motor equipment in 
the local schools for the operation of 
the ventilating svstems. 


NEWARK, N. J.—Weston Electrical 
Instrument Company, 4 Weston avenue, 
manufacturer of scientific instruments, 
ete., has subscribed $30,000 to the Third 
Liberty Loan. 


PERTH AMBOY, N.  J.—Public 
Service Electric Company has recently 
completed the installation of new equip- 
ment at its local power plant, includ- 


ing a 10,000-kilowatt turbogeneratur, an 
exhaust steam condenser, having a 
cooling surface of 16,500 square feet, 
and auxiliary apparatus. 


PERTH AMBOY, N. J. — Thomas 
Underground Cable Works, 26 Wash- 
ington street, have subscribed $75,000 
to the Third Liberty Loan. 


WEST ORANGE, N. J.—Thomas 
A. Edison, Inc., Lakeside avenue, has 
awarded a contract for the construc- 
tion of foundations and superstructure 
for its proposed one-story reinforced 
concrete power house, about 100x100 
feet. The Underpinning & Foundation 
Company, 290 Broadway, is the con- 
tractor. 


JERSEY CITY, N. J.—General Stor- 
age Battery & Repair Company is mak- 
ing extensive improvements and addi- 
tions to its plant to provide for in- 
creased capacity. Fred Hoefeld is gen- 
eral manager. 


WEEHAWKEN, N. J.—Weehawken 
Tungsten Lamp Company, 550 Gregory 
avenue, is considering plans for the 
immediate reconstruction of its two- 
story brick and iron lamp manufactur- 
isg plant recently destroyed by fire 
with a loss estimated at $25,000. 


BRISTOL, PA.—The town council is 
making improvements at the Pumping 
station, including the changing of its 
motive power from steam to electricity. 


GREENVILLE, PA.—Mercer Coun- 
ty Light, Heat & Power Company has 
fled notice with the Public Service 
Commission of the issuance of bonds 
for $100,000, to provide for extensions, 
improvements, etc. 


MAUCH CHUNK, PA.—The town 
council is considering plans for im- 
provements in its electric street light- 
ing system. 


NEW CASTLE, PA.—Grasselli Pow- 
der Company, Cleveland, O., has re- 
cently awarded a contract for the con- 
struction of a large local power plant 
in connection with the erection of the 
eight one-story manufacturing buildings 
estimated to cost in the neighborhood 
of $1,000,000. 


PHILADELPHIA, PA.—Bell Tele- 
phone Company is having plans pre- 
pared for the construction of an addi- 
tion and alterations and improvements 
in its telephone building at German- 
town. John T. Windrim, Common- 
wealth building, is architect. 


PHILADELPHIA, PA.—James F. 
Buchanan Company, 1719 Chestnut 
street, has been awarded a contract for 
the electrical work in connection with 
the construction of the school building 
at Fifty-seventh and Haverford ave- 
nues being erected at a cost of $113,000. 
The contract price is $4,988. 


PHILADELPHIA, PA.—The George 
W. Smith Company, Forty-ninth and 
Botanic avenues, has awarded a con- 
tract for the»construction of a two- 
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story brick addition to its boiler plant, 
about 50x85 feet in size, to cost $35,000. 
John N. Gill & Company, Otis building, 
Philadelphia, are the contractors. 


PHILADELPHIA, PA. — German- 
town Steam Company has had plans 
prepared for the construction of an 
addition to its plant at Pelham Road 
and Hortter street. The company is 
also planning for improvements and 
alterations in the existing structure. 


PHILADELPHIA, PA.—Louis Wal- 
ther Manufacturing Company, Torres- 
dale avenue and N street, has award- 
ed a contract for the construction of 
an addition to its boiler plant. The 
work, in connection with other im- 
provements, 1s estimated to cost $21,000. 
George H. Thirsk, 1919 West Berks 
street, Philadelphia, is the contractor. 


READING, PA.—Metropolitan Edi- 
son Company is making rapid progress 
in the construction of an extension to 
its transmission system to the mine of 
the E. & G. Brooke Iron Company, 
Birdsboro, a distance of about six 
miles. The Brooke company has com- 
menced the mstallation of machinery 
at the mine, and the company will re- 
quire about 500 horsepower. 


PITTSBURGH, PA—Westinghouse 
Electric & Manufacturing Company 1s 
making rapid progress in the construc- 
tion of a one-story addition, about 100 
x150 feet in size, to its plant at Shady- 
side Station, at a cost of about $50,000. 
Bernard H. Prack, Keystone building, 
is architect and engineer. 


WILLIAMSPORT, PA.—Lycoming- 
Edison Company will expend approxi- 
mately $75,000 for the erection of an 
addition to its power plant. The new 
building will be 25x114 feet in size and 
three stories high. A new and larger 
switchboard will be installed together 
with other equipment. 


WASHINGTON, D. C.—Chesapeake 
& Potomac Telephone Company, Thir- 
teenth and G streets, N. W., has award- 
ed a contract to Andrew Murray, 729 
Twelfth street, N. W., for alterations 
and improvements in its exchange plant 
at 1420 Columbia Road, and improve- 
ments in its plant at 629 B street, N. E., 
to cost $60,000 and $15,000, respectively. 


WASHINGTON, D. C.—The United 
States Government, Navy Department, 
has taken bids for the construction of 
its proposed substation “B” and fre- 
quency changer house at the local navy 
yard. The Dawson Construction Com- 
pany, Pittsburgh, Pa., submitted the low 
bid at $51,170. 


WASHINGTON, D. C.—The United 
States Government has awarded a con- 
tract to the Turner Construction Com- 
pany, 244 Madison avenue, New York, 
for the installation of the proposed 
distributing system and construction of 
power plant at G and Twenty-fifth 
streets. The estimated cost of the en- 
tire work is $550,000. 


FINCASTLE, VA.—Roanoke & Bot- 
etourt Telephone Company, which re- 
cently increased its capital from $10,- 
m0 to $15,000, is considering plans for 
extensions and improvements in its 
plant. 


WILLIAMSBURG, VA.—Williams- 
burg Power Company has filed notice 
with the Public Service Commission of 
an increase in its capital from $25,000 
to $150,000, to provide for extensions, 
improvements, etc. 
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Pacific Coast Section of National 
Electric Light Association and Cali- 
fornia Association Electrical Con- 
tractors and Dealers. Joint conven- 
ion: May 9, 10 and 11, Del Monte, 
Cal. 


National Fire Protection Associa- 
tion. Annual meeting, Chicago, HI., 
May ‘7-9. Secretary, Franklin H. 
Wentworth, 87 Milk street, Boston, 
Mass. 


National Electrical Supply Job- 
bers’ Association. Annual meeting, 
May 6, 7 and 8, Del Monte, Cal. 


American Association of Engi- 
neers. Annual meeting, May 14, 
191x. =Secretary-Treasurer, A. H. 
Krom, 29 South La Salle street, 
Chicago. 

Arkansas Association of Public 
Utility. Operators. Annual conven- 


tion, Arlington Hotel, Hot Springs, 
Ark., May 21-22-23. Secretary-Treas- 
urer, R. B. Fowles, Pine Bluff, Ark. 

Electrical Supply Jobbers’ Asso- 


ciation. Annual meeting, Home- 
stead Hotel, Hot Springs, Va., Mav 


21-22-23. Secretary, Franklin Over- 
baugh, 411 South Clinton street, 
Chicago. 


Electrica) Contractors Association 
of Georgia. Annual meeting, Tybee 
Island, Ga., June, 1918. Secretary, 
Dan Carey, 614 Chamber of Com- 
merce building, Atlanta, Ga. 


American Society. of Mechanical 
Engineers. Spring meeting, Worces- 
ter, Mass., Jung 4-7. Secretary, Cal- 
vin W. Rice, 29 West 39th street, 
New York City. 


National Electric Light Associa- 
tion. Annual meeting, Hotel Tray- 
more, Atlantic City, N. J., June 13 
and 14. Secretary, T. C. Martin, 33 
W. 39th street, New York City. 


Texas State Association of Elec- 
trical Contractors. Annual meeting, 
Galveston, Tex., June 15, 1918. Sec- 
itary, H. S. Ashley, Fort Worth, 

ex. 


Southeastern Section, National 
Electric Light Association. Annual 
meeting, June 19-20, 1918. Atlanta, 


Ga. Secretary-Treasurer, T. W. Pe- 
ters, Columbus, Ga. 


American Institute of Chemical 
Engineers. Summer meeting, Berlin, 
. H., June 19-22. Headquarters, 
Mt. Madison House, Gorham, N. H. 
pect: John C. Olsen, Brooklyn, 


American Institute of Electrical 
Engineers. Annual meeting, Atlantic 
City, N. J., June 26-28. Secretary, 
F. L. Hutchinson, 33 West 39th 
street, New York City. 


Northwest Electric Light and 
Power Association; affliated with N. 
E. L. A. Annual meeting, Septem- 
ber 11, 1918. Secretary, George L. 


Myers, Pacific Power & Light Com- 
pany, Portland, Ore. 


CHARLOTTE, N. C.—Southern Pub- 
lic Utilities Company will purchase ad- 
ditional machinery. Address general 
manager. 


FOREST CITY, N. C.—Alexander 
Manufacturing Company is planning for 
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the construction of a brick manufac- 
turing building, and will install ma- 
chinery to be operated by electric power 
drive. 

MORGANTOWN, N. C.—Southern 
Power Company, Charlotte, is planning 
to construct a hydroelectric plant, which 
will require two dams on John’s river. 


REIDSVILLE, N. C.—The sum of 
$10,000 will be expended to construct 
an electric light plant. Address the 
mayor. 


SUMTER, S. C.—The council will 
enguge an engineer to prepare estimates 
for establishing a municipal electric 
light plant. Address the mayor. 


NORTH CENTRAL STATES. 


MASSILLON, OHIO.—The plant of 
the Massillon Electric Light Company 
was destroyed by tire recently. 


CROWN POINT, IND.—Interstate 
Public Service Company will make ex- 
tensions and improvements to the elec- 
tric plant in Bedford, Corydon, Crown 
Point and other places. Address H. 
P. Broughton, local manager. 


HUNTINGTON, IND.—Huntington 
Light & Fuel Company has filed a peti- 
tion with the Indiana Public Service 
Commission asking permission to issue 
$200,000 of preferred stock to reimburse 
the treasury for money spent in im- 
provements and to be spent on further 
improvements. 


HUNTINGTON, IND.—United 
Telephone Company, which operates the 
service in the cities of Huntington, 
Bluffton and Marion, Ind., has asked 
permission from the Indiana Public 
Service Commission to issue notes for 
$300,000, due in two years, to retire 
bonds and to pay bills. 


INDIANAPOLIS, IND.—Schroeder 
Headlight & Generator Company has 
increased its common capital stock 
from $150,000 to $200,000. 


JEFFERSONVILLE, IND.—lIn re- 
sisting a petition of the Louisville and 
Southern Indiana Traction Company 
for an increase of city and interurban 
fares, Wilmer T. Fox, city attorney of 
Jeffersonville, has submitted a report 
showing that the new scale would mean 
a cash fare of 20 cents from a point 
in Jeffersonville to a point in New Al- 
bany or 17 cents by use of a com- 
muters ticket, whereas 
only 10 cents and the maximum in- 
crease distance is eight miles. He 
asks also in the answer that no in- 
crease of rates be granted, if at all, 
until the company provides adequate 
service. 


PERU, IND.—The city of Peru, 
which owns and operates its municipal 
electric lighting and power plant, has 
asked the Indiana Public Service Com- 
mission for authority to increase domes- 
tic rates from 8 to 10 cents a kilowatt 
hour for the first 50 kilowatts and for 
an increase from 6 to 8 cents for all 
over 50 kilowatts. Increase in rates 
for power are also asked. 


CHICAGO, ILL.—Central Illinois 
Public Service Company has filed a 
petition with the Illinois Public Utilities 
Commission to issue first and refunding 
mortgage gold bonds in the amount of 
$16,000. 

EAST ST. LOUIS, ILL.—Southern 
Illinois Light & Power Company has 
asked authority fromthe Illinois Pub- 
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lic Utilities Commission to issue first 
mortgage six per cent gold bonds in 
the amount of $697,970 and cumulative 
preferred stock in ‘the amount of 
$292,188, 


IRVING, ILL.—Increased rates for 
electric service in Irving have been ap- 
proved as filed with the Illinois Pub- 
lic Utilities Commission by the South- 
ern Illinois Light & Power Company. 


MATTOON, ILL.—The Illinois Pub- 
he Utilities Commission has authorized 
the Central Illinois Public Service Com- 
pany to issue $75,000 of gold notes. 


PEORIA, ILL.—Electrical contrac- 
tors of this city have met with the city 
council committees relative to proposed 
ordinances affecting the wiring of 
buildings. The contractors object to 
the provision whereby a property own- 
er can take out a license to wire his 
own property and then turn the work 
over to journeymen. 


TAYLORVILLE, ILL.—Central Illi- 
nois Public Service Company has asked 
the Illinois Public Utilities Commission 
for a straight six-cent fare and for the 
Sea of coupon books in Tavlor- 
ville. 


CAMP DOUGLAS, WIS.—Orange 
Light & Power Company will increase 
its hydraulic head and extend its trans- 
mission line to the village of Hustler. 
Address A. M. Patterson, manager. 


CROSBY, MINN.—The city has 
voted $75,000 in bonds for the instal- 
lation of an electric light and power 
plant. Address the city clerk. 


IONA, MINN.—The council is con- 
sidering means by which electric light 
may be secured. Address village clerk. 


STILLWATER, MINN.—Twin City 
Forge & Foundry Company is instal- 
ling docks at its plant in Stillwater to 
enable shipments of their finished prod- 
ucts by barge. The power requirements 
of this concern will be supplied by the 
Northern States Power Company, Still- 
water division, and work on the trans- 
mission line to serve the business will 
soon be completed. 


LANESBORO, IOWA.—Election to 
vote $7000 bonds for electrical improve- 
ments carried recently. 


PLATTSBURG, MO.—The special 
meeting of stockholders of Clinton 
County Telephone Company to vote on 
question of issuing bonds to pay the 
present indebtedness and make improve- 
ments in the service will be held 
shortly. 


PLEASANT HILL, MO. — Green 
Light & Power Company is said to have 
acquired the electric lighting plant at 
Garden City, and is considering plans 
for the construction of a transmission 
system from Pleasant Hill to Garden 
City. 

EDGERTON, KANS. — The town 
wants electricity. It is thought that 
the current will be procured by taking 
it from the Wellsville-Gardner trans- 
mission line. 


GARFIELD, KANS.—Garfeld Light 
& Power Company has chartered with 
20,000 capital stock by H. J. Mar- 
querdt, Wm. Portecus, A. T. Olson. 


STOCKTON, KANS.—United Tele- 
phone Company has bought the Web- 
ster Central and twenty more lines are 
to be run from Stockton, the Webster 
lines being attached to this point. 
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TOPEKA, KANS. — Southwestern 
Bell Telephone Company has filed a 
petition with the Kansas Public Utili- 
ties Commission for an increase in toll 
rates throughout the state. It is esti- 
mated that the increases. if approved 
by the Commission, will amount to 
$99,568 from the large centers in 
Kansas alone. 


FIRTH, NEB.—Bids will be re- 
ceived for extending the electric light 
system. Address J. S. Kallemyn. 


SCHUYLER, NEB—Plans are be- 
ing prepared for improving the electric 
light system. Address city clerk. 


MINOT, N. D—The citys new 
well, which will be operated electrical- 
ly with current furnished by the North- 
ern States Power Company, Minot di- 
vision, has been completed. The power 
installation will consist of a 150-horse- 
power, 3-phase, 2200-volt motor. 


SOUTH CENTRAL STATES. 


IRVINE, KY.—Irvine Electric Light 
Company was recently incorporated 
with a capital of $80,000 by John J. 
Langan and others. 


NASHVILLE, TENN.—M. R. Stern 
and associates are completing plans for 
the organization of a new company to 
be capitalized at $200,000, to provide for 
the construction of a 10,000-horsepower 
electric generating plant near Columbia, 
Tenn. 


ALEXANDER CITY, ALA.—The 
city has authorized a bond issue for 
$10,000 to provide for improvements in 
the electric lighting plant. 


CRYSTAL SPRINGS, MISS.—Mu- 
nicipal bonds to the amount of $5000 
will be issued for installing new equip- 
ment in the electric light plant. Ad- 
dress the mayor. 


PURVIS, MISS.—Bids will be asked 
for the municipal electric system. Ad- 
dress mayor. 


NEW ORLEANS, LA.—Construc- 
tion of an electric interurban railway 
between New Orleans and Mobile is 
under consideration. Address J. D. 
Moore, city attorney. 


HARTSHORNE, OKLA.—Choctaw 
Railway & Lighting Company will con- 
struct an electric system. Address gen- 
eral manager. 


PERRY, OKLA.—Improvements are 
to be made to the light and water sys- 
tem. Address mayor. 


STILLWATER, OKLA.—The city 
has had plans prepared for improve- 
ments and alterations in its electric 
lighting system to cost about $30,000. 
H. A. Pressey, Oklahoma City, is engi- 
neer. 


DALLAS, TEX.—The city commis- 
sion has given the Dallas Light & Pow- 
er Company permission to begin im- 


provements, estimated to cost over ` 


$350,000. The specifications include the 
extension of the car lines on Columbia 
avenue, a new feed line from the Oak 
Cliff line and other improvements. 


FORT STOCKTON, TEX.—Pecos 
& Rio Grande Telephone Company is 
considering plans for the extension of 
its telephone system into Loon Valley. 


LUBBOCK, TEX.—FElection will be 
held April 5 to vote $25,000 bonds for 
purpose of buying, extending and im- 
proving the electric light and power. 
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WESTERN STATES. 


PUEBLO, COLO. — The Arkansas 
Valley Railway, Light & Power Com- 
pany has just completed an extension 
to the Outland Ranch where electricity 
(90 horsepower) will be used for light- 
ing and power purposes. The Arkan- 
sas Valley Company has accepted a 
contract to extend its lines to other 
ranches in this vicinity. 


DEMING, N. MEX.—Extensions and 
improvements involving the expenditure 
of $300,000 will be made at Camp Cody, 
Deming. The proposed work will in- 
clude a 185-horsepower electric power 
plant. 


PORTLAND, ORE.—Northwestern 
Electric Company will erect a steam 
auxiliary power plant to cost $1,500,000. 
The increasing demand for power by 
shipbuilding and other industries in the 
Portland district has necessitated the 
building of the new power plant. Ad- 
dress the general manager. 


LOS ANGELES, CAL—Wilbur O. 
Lusk of this city will develop electrical 
energy at a drop near Round Mountain. 
There will be a ditch and pipe line 614 
miles long and it is proposed to develop 
about 7500 kilowatts. 


LOS ANGELES, CAL.—Plans and 
specifications for competitive bids for 
the ornamental lighting of more than 
50 miles of Los Angeles streets were 
approved by the board of public works, 
and were forwarded to the council for 
the passage of the ordinances. 


LOS ANGELES, CAL.—Contracts 
for additional lights in the Graham 
Lighting District were recently awarded 
to the Southern California Electric 
Company. 


RICHMOND, CAL.—Western States 
Gas & Electric Company has accepted 
a contract with the Western Pipe & 
Steel Company for 65 horsepower in 
motors. 


SAN FRANCISCO, CAL.—Colusa 
Land & Water Company will develop 
electric power for agricultural purposes. 
The work will consist of a main canal, 
8.7 Sniles long, a pumping plant, con- 
sisting of one 42-inch pump with a 
capacity of 100 second feet, driven by a 
400-horsepower motor, and two 26-inch 
pumps with a capacity of 50 second feet 
each, driven ‘by a 200-horsepower plant. 
The estimated cost of the project is 
$219,890. 


PROPOSALS 


WIRE AND SEWING MA- 
CHINES.—Bids will be received by the 
Bureau of. Supplies and Accounts, 
Navy Department, Washington, D. C, 
for 205,000 feet lighting and power 
wire, rubber-insulated of 600 volts and 
less for delivery at the navy yard at 
Puget Sound, Wash., (Schedule 1774), 
and 124° electrically-driven sewing ma- 
chines, 110 and 120-volt, for delivery at 
various navy yards (Schedule 1771). 


CONVERTERS AND SWITCH- 
BOARD.—Bids will be received until 
April 22 by the Bureau of Yards and 
Docks, Navy Department. Washington, 
D. C., for two rotary converters and 
switchboard for navy yard at Mare 
Island. (Refer to specifications 2872.) 
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Hickey & Schneider Incorporate—Bryant Electric Person- 
nel—Bay City Battery Service Company Formed—Catalogs 


New England Westinghouse Company, Chicopec Falls, 
Mass., recently started assembling the first of the Brown- 
ing machine guns made from tools. The Westinghouse 
Electric & Manufacturing Company through its subsid- 
lary, the New England Westinghouse Company, will 
manufacture the bulk of the heavy Browning guns re- 
quired by the government. 


Cutting & Washington, Cambridge, Mass., represent- 
ing manufacturers of radio and wireless apparatus, have 
installed at the plant of A. H. Cox & Company, 307 First 
avenue South, Seattle, Wash., a demonstration plant. A 
peculiarity of the set is the absence of buzzing in the 
receivers and the elimination of dangerous high-voltage 
current on the secondary side, it being possible to handle 
any part of the apparatus while in operation. 


Hickey & Schneider, 141 Broadway, New York City, 
which in the past operated as a partnership for the 
manufacture of transmission-line equipment, has been re- 
organized by John Schneider and vill continue as a corpo- 
ration. The company will handle the sales and service 
work as one of the departments rather than through sep- 
arate assistance as in the past. P. Kovac will act as new 
sales manager and will take charge of the sales and service 
department, located in the New York office. Mr. Kovac 
has had a broad experience in this line of business and has 
acquired intimate knowledge of the requirements of the 
public utility companies. The design work of this concern 
will be handled by P. S. Hauton, an engineer of broad 
European and American experience, particularly in high- 
tension design. 


V. V. Fittings Company, with main offices at Philadel- 
phia, Pa.. and branches in New York and Chicago, is 
distributing a well illustrated bulletin, dealing with stand- 
ardized “V. V.” vapor-proof marine httings, especially 
adaptable to the shipbuilding industry. Since the ques- 
tion of deliveries has become such an essential factor in 
the nation’s shipbuilding program. odd sizes., special 
models and fancy specialties have been eliminated by the 
V. V. Fittings Company, not only to assure prompt de- 
liveries but to patriotically serve the shipbuilding move- 
ment and aid in the establishment of efticiency and con- 
servation. ~ These httings consist of four standardized 
parts, namely—titting, cap, globe and guard. They are 
furnished in baked black enamel, a finish which has with- 
stood severe tests and has been found to give very satis- 
factory results. “V. V.” fittings are made for lamps to 60- 
watt size and for lamps 100-watt size, and are furnished 
with clear steam-tight globes. The company also an- 
nounces the recent publication of bulletin No. 20-A, cover- 
ing the complete listing of all “V. V.?” weather-proof 
fittings and safety devices. 


Cutler-Hammer Manufacturing Company, Milwaukee, 
Wis.. has just issued a six-page folder, illustrating and 
describing C-H sectional battery charging equipment for 
industrial electric trucks. This type of battery charging 
equipment has been extensively used tn both public and 
private garages for charging the batteries of pleasure and 
commercial vehicles, according to the company. During 
the past two years it has been widely adapted for charging 
industrial trucks, tractors, battery locomotives, battery 
driven chairs and starting and lighting batteries. This 
charging equipment is built on the sectional bookcase plan. 
Each section is a complete charging unit and new sections 
can be added with the purchase of additional trucks. <A 
standard panel holds from one to six sections. This pam- 
phlet points out such features of these rheostats as the 
rugged grid type resistance used; the elimination of all 
knife switches, and the use of heavy Ievers and handles on 
the instrument and iow current cutout switches to with- 
stand the rough usage in service. This equipment is com- 
plete and no additions or accessories need be added. 
Two pages are devoted to illustrating a number of large 
and small equipments in industrial establishments, piers 
and railroad terminals. 


Bay City Battery Service Company, Bay City, Mich, 
was recently organized by James F. Bailey and D. R. 
Grithths, who was engaged in the battery business at 
Detrcit ‘or almost 15 years. The firm handles Prestolite 
batteries, acetylene gas tanks, torches and accessories, and 
is prepared to handle all kinds of battery repair work, 
recharging, rebuilding, etc. A complete stock of new 
batteries, service batteries and repair parts is carried by 
the company. 


Ivanhoe-Regent Works of the General Electric Com- 
pany, Cleveland, Ohio, has issued catalog No. 257, dealing 
with Regent glass bowls. globes and reflectors for com- 
mercial anc ornamental illumination. This catalog gives 
full data and illustrations of Sudan, Druid, Veluria reflec- 
tors, Regent shades and inclosing globes. Aside from the 
regular catalog data, much useful information is given in 
the way of engineering data for semi-indirect illumination 
of school rooms, drafting rooms and offices. Illustrations 
of typical installations in such rooms are also given. 


Ross Power Equipment Company, Indianapolis, Ind., 
reports among its recent sales complete power plant equip- 
ment, consisting of a 500-kilowatt Westinghouse-Lentz 
high duty engine set, complete with switchboard, high 
pressure boilers, superheaters and other auxiliaries. The 
Detroit Shipbuilding Company. Detroit, Mich., has also 
purchased two 200-kilowatt, 250-volt, direct current steam 
turbo units, complete with condenser, switchboard and 
auxiliaries. The company also furnished equipment for 
the St. Paul Stone Quarries Company, Sit. Paul, Ind., with 
a number of smaller power plant installations. O. C. 
Ross, for many years connected with the Allis-Chalmers 
Manufacturing Company, 1s president of the company. 


General Electric Company, Schenectady, N. Y., has 
recently completed a large reintorced concrete addition to 
the plant of the Sprague Electric Works at Bloomtield, 
N. J, which will provide increased capacity for the manu- 
facture of generators, motors and controllers, dynamo- 
meters, hoists, ozonators and electric fans. To provide 
abundant light for manufacturing purposes and to elim- 
inate dark corners, about 60 per cent of the wall arca is 
devoted to window space, in addition to which the ceilings 
are painted with mill white flat finish to reflect the light 
to the best possible advantage. A steam vacuum heating 
system is installed and an abundance of coils are placed 
under the window so as to take care of the tremendous heat 
losses from a building having such a large surface of glass. 
In spite of the fireproofness of the building, automatic 
sprinklers have been installed throughout so that goods 
in storage or in process of manufacture can not be 
destroyed by fire. 


Changes in Personnel of Bryant Electric Company.— 
The Bryant Electric Company of Bridgeport, Conn., has 
announced the personnel of its sales department. The 
position of general sales manager ts established and to this 
is appointed Frank V. Burton who has been connected 
with the company for 16 years and has occupied the posi- 
tion of eastern sales manager for the last 1] years. Wil- 
lam A. Stacev. who has been a field representative of the 
company in the middle west for the past 10 years, þe- 
comes western manager, succeeding to the position made 
vacant by the death of Edward K. Patton. John R. Top- 
ping, who has been connected with the Chicago office for 
more than 20 years, during most of which time he has 
been assistant manager, continues in that position. Harold 
E. Sanderson, for the past eight years manager of the 
office at San Francisco, continues in that capacity, but this 
office will in the future report direct to the gencral sales 
manager instead of being a subsidiary of Chicago. Robert 
M. Eames has been appointed export manager, with head- 
quarters at Bridgeport. He has been connected with the 
company for 12 years. and for more than a year past has 
been devoting most of his attention to this growing de- 
partment of the company’s business. 


> Oe A ame et a 


Current Circuits (1,255,583).—When a 
fault occurs in a network of alternat- 
ing-current conductors, a source of 
varying current is applied to the net- 
work. An inductance is so connected 
to the network as to be included in 
the probable path of the fault, there- 
by causing a change in the wave form 
of the fault current. Then the net- 
work is explored by means of an ex- 
ploring coil and detector set. This 
method has been patented by Karl H. 
Bausman, of Dayton, Ohio. 
Storage-Battery Jar (1,260,071).— 
The inner jar of the battery, as ar- 


Dorey, of Newark, Ohio, was assigned 
to the Holophane Glass Co., of New 
York City. 


Making Gas Electrolytically (1,259.- 
898).—To produce oxygen and hydro- 
gen from water, Felix A.Oswowski, of 
Detroit, Mich., acidulates the water 
and then feeds the water, drop by drop, 
across circuit terminals spaced so 
closely that each drop bridges across 
the gap. In this manner, he avoids 
the high resistance of the liquid as 
commonly treated in larger quantities, 
and decomposes each drop of water 
separately. He can also regulate the 
production of the gases by varying 
the rate at which the drops are fed. 

Wire-Stripping Tool (1,260,642).— 
One end of a strip of steel is bent into 
a handle by which the strip may be 
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A series of brief comments on 
some of the recently issued elec- 
trical patents which appear to be 
of particular interest to our read- 
ers, the number after each head- 
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ag Recent Patents 
a S i a Selected and Summarized by Albert Scheible, Patent 
í i Se Attorney, 79 West Monroe Street, Chicago, Illinois 
BRT, IM | | 
r, SEE ae Locating Faults on Alternating- The patent, issued to William A. 


ing being that of the United 
States patent to which the sum- 
mary relates. Any correspondence 
regarding such patent matters 
should be sent direct to Mr. 
Scheible at the above address. 
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with the axis of the cap, so that the 
wire is kinked by turning the cap. 


Electric Clock (1,255,905).—Instead 

_ of employing an oscillating armature 
for propelling an electric clock, Ed- 
win H. Messiter, of Brooklyn, N. Y., 
uses a rotary motor arranged so as to 
impart a succession of rotative im- 
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in a casing in which variations of air 
pressure or vacuum may be main- 
tained. This pressure is then lowered 


The interior of this casing and all 
except the periphery of the armature 
disk (which is radially slotted to 


E Motor Controller (1,260,215).—The 
T controller of this patent (which was 
assigned by Wilmar F. Lent, of Phila- 


D4. i 
LE aos S; pulses to the driving shaft of the 
f? ae aS eo clock, and uses the escapement of the 
: jei }; See clock for controlling the periodicity 
a se $ of these impulses. No. 1,260,642.—Wire-Stripping Tool. 
A LES =y Turbine-Driven Electric Generator : 
= sae (1,255,589).—Mercury vapor is used as Pulled, and the other end is bent in the 
$. hik a No. 1,260,071.—Storage- Battery Jar. a current-collecting brush in the other direction and shaped to form a 
A eo at homopolar generator patented by P&r of stripper teeth. Patented by 
a Sise ranged by Earl T. Schmucker, of Arthur S. Dysart, of the United States Bernard J. Chia, of East Orange. 
ae ZAN pees. Rapid City, S. D., has a sloping bot- Navy. The rotor is hyperbolical in N. J. 
EGA tom and has supports for the battery cross-section and revolves in a casing Measuring High Voltages (1,259,- 
por. po plates. The outer jar closely fits it, from which the air has been exhaust- 696).—This instrument, patented by 
ee ee but has a leg supporting the raised ed to eliminate windage losses, but Prof. John B. Whitehead, of Balti- 
eRe end of the bottom. which always contains mercury vapor. more, Md., provides a conductor with- 
ge 
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fa delphia, to the Cutler-Hammer Mfg. 


Co., of Milwaukee) progressively con- 
nects a number of resistances in paral- 
lel and short-circuits them, so as to 
afford the desired acceleration in the 
speed of the motor, and later includes 
a limited portion of one of the re- 
sistances in the circuit again for use 
in regulating the speed of the motor. 


Electrical Connector (1,251,983).— 


avoid eddy currents) are both coated 
with an insulating enamel to avoid 
short-circuiting. 

Molded Insulation (1,259,472 and 
1,259,473).—These two patents, both 
assigned by the noted chemist Leo H. 
Baekeland to the General Bakelite 
Co. of New York City, relate respec- 
tively to a molded composition and 
to a process of molding articles. The 
composition consists of an infusible 


until corona appears, as determined 
by means of a telephone seceiver, and 
the indicated voltage can then be de- 
termined from the pressure and tem- 
perature within the casing, the diam- 
eter of the wire conductor, and the 
inside. diameter of the casing. 


Pa} For a connector which will permit a l 
hn 1 a speedy coupling and uncoupling of the phenolic condensation product in 
Be eae: connected wires, James H. Lockwood, solid solution with an organic sub- 

eae of Bridgeport, Conn., inserts the tip stance which imparts the capability of 

g e of each wire through a bore in the welding to this product, so that the 

‘salty entire mass can be welded into a com- 

Ay: ee pact and coherent solid by the action 

Ma of heat and pressure. 

Meg Making Dry Batteries (1,259,485). 
me viet —According to this patent to Thomas 

2: 


W. Byrne, of Boston, Mass., a vac- 
uum is produced within the zinc con- 
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> FN air the carbon element and 
sg ame ten 5 the depolarizing mixture are in place, 
am YH and the solution of electrolytic mate- 
ih ae a rial is then introduced into the cell 
ra? < i under pressure. 
Peda | i Prismatic Light Diffuser (1,259,- 
x I No. 1,251,983.—Electrical Connector. 493).—A funnel-shaped glass refractor 
iia ; : with horizontally cut prisms is con- 
er end of a cap and into a bore in a nected at its upper and larger end to 
ayes connector part on which the cap is the large end of a glass dome in 
a threaded. These bores are out of line which the prisms extend vertically. No. 1,259,696.—Measuring High Voltage. 
rie 
es 
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Phillip B. Woodworth to Serve in Signal Corps—C. R. Am- 


merman Commissioned—General Electric Welfare Work 


James W. PARKER, formerly connect- 
ed with the Detroit Edison Company, 
Detroit, Mich., has taken up work with 
the Ordnance Department at Washing- 
ton. 


Dare Ly Le, who has been in the office 
of the Sangamo Electric Company, 
Springfield, Ill, has resigned and has 
gone to Jefferson Barracks, St. Louis, 
Mo., to enter military service. 


GEorGE A. Fercuson, auditor of the 
Western States Gas & Electric Com- 
pany, Richmond, Cal., division has en- 
tered government service under the 
draft, making six stars in the Rich- 
mond division’s service flag. 


CuHarces W. Oswa.p recently ten- 
dered his resignation as director of the 
Cleveland Advertising Club, Cleveland, 
Ohio, to enlist in the Tank Corps of 
the National Army, now stationed at 
Gettysburg. 


THomas N. McCarter, JR., son of 
Thomas N. McCarter, president of the 
Public Service Corporation, Newark, 
N. J., has given up his studies at 
Princeton University and enlisted in 
the infantry of the United States 
Army. Mr. McCarter, Jr., is only 18 
years of age. 

Junus Anprae & Sons Company, Mil- 
waukee, Wis., now carries on its roll 
of honor the following names of em- 
ployees serving with the colors: Carl 
J. Andrae, P. T. Bowler, Harold Cole, 
J. F. DeBoth, John P. Ellenbecker, Rus- 
sell D. Gray, Edward Hart, S. W. 
Holmes, Charles Lafferty, Anton Land- 
ergoth, A. McDaniels, Fred Moerchen, 
George Moore, L. Ray Mullinaux, John 
Overle, Carl R. Quast, Albert Quast, 
Roman J. Reichard, Fred Ruepart, F. J. 
Schmidt, William Simpson, C. R. Slens- 
by, Joseph Sporer, Marian Wachowiak 
and Herbert Wechwerth. 

Puitiip B. WoopwortH, professor of 
physics and electrical engineering at 
Lewis Institute, Chicago, has been ap- 
pointed major in the aviation section 
of the Signal Corps. Major Wood- 
worth has been in charge of the elec- 
trical and physics work at Lewis Insti- 
tute since this school was founded, and 
has been dean of the evening schools 
at the institute for a great many years. 
He is also associated with the firm of 
Rummler & Rummler, patent attorneys, 
and has acted as technical expert in a 
large number of patent cases. He has 
been prominently identified with the 
American Institute of Electrical Engi- 
neers, the Western Society of Engi- 
neers and other engineering organiza- 
tions. He was one of the active mem- 
bers of the old Chicago Electrical As- 
sociation, which later grew into the 
electrical section of the Western So- 
ciety of Engineers. For the last year 
or so Major Woodworth has specialized 
on internal combustion engines for avi- 
ation work, and it is to give his expert 
knowledge on the subject to the govern- 
ment that he has now been actively 
commissioned in the Signal Corps. 


ROLL OF HONOR. 


The electrical industry, perhaps 
to a greater extent than any other 
industry, has answered the call 
of the Nation for Men. As this 
is @ war of engineers, naturally 
the technically trained men in the 
electrical industry have been in 
great demand and they have re- 
sponded with splendid patriotism, 


Many of the large utility and 
industrial corporations have as- 
signed men for Government serv- 


ice aside from those who have 
voluntarily entered or been called 
for service. 

Tue ExecrricAL Review will 
welcome news concerning men 
who have entered the service or 
who are engaged in any patriotic 
duties. 


Seconv Lieut. C. P. Tay tor, former- 
ly connected with the Pacific Gas & 
Electric Company, San Francisco, Cal., 
is at present on duty in the General 
Engineer Depot in Washington. 


Henry A. MacNamara, formerly 
manager of the Pacific Telephone & 
Telegraph Company, Hollister, Wash., 


was recently detached from an infantry 
regiment at Camp Lewis and sent to 
Washington for service in the signal 
branch of the army. 


F. Emerson Hoar, who for the past 
five years has been at the head of the 
gas and electric department of the Cal- 
ifornia Railroad Commission, is now at 
Petersburg, Va., for training as a cap- 
tain in the Engineers’ Corps. 


Mayor Garrison Bascock, Second 
Depot Battalion, Signal Corps, is ex- 
pected to sail with his battalion in the 
very near future. Major Babcock was 
formerly a consulting engineer in Chi- 
cago and was president of the Ameri- 
can Association of Engineers in 1917. 


F. E. Pernot, assistant professor of 
electrical engineering at the University 
of California, has been granted a leave 
of absence from the university in order 
to assist the government at Washington 
in certain radio work for the aviation 
service. 


SAN Dreco CONSOLIDATED Gas & ELEC- 
TRIC Company, San Diego, Cal., has 
added the following names to its roll 
of honor, making a total of 75 em- 
ployees now in the service of our coun- 
try: Paul T. Emery, H. A. Lawton, 
J. G. Brown and David H. Moore. 


F. A. C. Tocgur, formerly news 
business manager of the Fort Smith 
Light & Traction Company, Fort Smith, 
Ark., has passed the necessary examina- 
tions for entrance into the Canadian 
Officers’ Training Camp and will short- 
ly sail for England. He expects to re- 
ceive a commission in the Roval Engi- 
neers. 


“ident of H. 


H. C. CUMMINS, assistant to the pres- 
M. Byllesby & Company, 
Chicago, has joined the Ground Avia- 
tion Department as a private and will 
be stationed at Camp Dick, Dallas, 
Texas. 


Harotp Gore, formerly of the engi- 
neering department of H. M. Byllesby 
& Company, Chicago, and now a ser- 


geant in the Signal Corps, recently 
passed an examination for service 
abroad and is now in France. He stood 


among the highest out of 5,000 exam- 
ined and was one of the few selected 
to go abroad. 


CHARLES R. AMMERMAN, a member 
of the engineering firm of Ammerman 
& McColl, Detroit, Mich., has received 
a commission as captain in the con- 
struction division of the Quartermas- 
ter's Reserve Corps, and has been as- 
signed to duty at Camp Custer, where 
he has been making a survey of the 
heating plant for the last four weeks 
on request of the government. Captain 
Ammerman’s wide experience in heat- 
ing and ‚ventilating engineering makes 
him a valuable official for the govern. 
ment work, as his firm has for some 
time been engineers for both the De- 
troit and Flint school boards. 


WESTERN ELEctTRIC COMPANY has added 
the following names to its roll of honor 
since the publication of the March issue 
of the News: Atlanta, C. H. Collier, 
E. C. Whitehead, A. Twilley; Cincin- 
nati, E. C. Shlotman, R. A. Radley; 
Dallas, E. A. Abbott; San Francisco, G. 
F. Ballaseux, L. P. Bernett, R. S. Floy- 
er, W. T. Lacey, L. Marechal, E. R. 
Murray; Seattle, E. Christian, C. F. 
Morris, R. E. Curran, Edwards Zeitz; 
general manufacturing department of 
Hawthorne, E. O. AT J. F. Brod- 
erick, L. R. Byrne, F. G. Dedic, J. E. 
Dolan, H. Evenhouse, J. D. Murphy, R. 
L. Richards, J. C. Snell, R. D. Tansey, 
E. Thorson and D. J. Swierczyncki. 


GENERAL ELrctric Company in the 
Chicago district has perfected an or- 
ganization for the welfare of its men 
who have gone into government service. 
The organization was started early last 
fall by the appointment of a committee, 
consisting of a chairman, secretary- 
treasurer and members who are heads 
of departments. A “Service News Let- 
ter,” which contains news of the com- 
pany in this territory, interesting items 
from the press and extracts from let- 
ters received from soldiers, is being 
sent to all men in service twice a month. 
The station ry has an appropriate head- 
ing, stating that the letter is “issued 
occasionally” for the entertainment of 
Chicago district employes of the com- 
pany now in service. The funds for 
this work are obtained by monthly con- 
tributions pledged by emploves of the 
district, which represent 65 per cent of 
the entire force in the territory. The 
company has 75 men in various depart- 
ments of militarv service, which num- 
ber is being increased—almost daily. 
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E. Cox Resigns—T . F. Murphine Becomes Public Utility 
Superintendent —A. M. Grall Joins Ashland Gas & Electric 


J. Harry Srovre, of -the Jaggar- 
Sroufe Company, Portland, Ore., was 
recently elected president of the Port- 
land Association of Electrical Contrac- 
tors and Dealers. 


Orro R. MaALiat, formerly secretary 
of the Lincoln Gas & Electric Light 
Company, Lincoln, Neb., has accepted 
a similar position with the Trumbull 
Public Service Company at Warren, 
Ohio. 


Joun L. RapENBAUGH, formerly in 
the installation department of the 
Paciic Telephone & Telegraph Com- 
pany, Seattle, Wash.. has been appoint- 
ed manager and wire chief at Heppner, 
Oregon. 


F. E. McKenna, formerly superin- 
tendent of the Oregon Power Company 
at Coquille, has been transferred to 
Marshheld as general superintendent 
for the Coos Bay division of the Ore- 
gon Power Company. 


A. L. MARTIN, manager of the Oregon 
Power Company, Marshtield division, 
has been elected a member of the 
board of directors of the Marshfield 
Chamber of Commerce for the ensuing 
year. 


F. BeEasLeEY, for many years con- 
nected with the Richmond (Ind.) Light, 
Heat & Power Company, has succeeded 
J. W. Brown as secretary of the Union 
Gas & Electric Company, Bloomington, 
Ill., the latter having engaged in other 
work. 


A. W. Lincotn, Philadelphia, Pa., 
has been appointed publicity manager 
for the Bell Telephone Company of 
Pennsylvania, succeeding John E. Bois- 
seau, who resigned to become the vice- 
president of the National Union Bank 
of Maryland, Baltimore, Md. 


J. F. McGuire, manager of the Minot 
division of the Northern States Power 


Company, has been appointed chairman | 


of a committee appointed by the Asso- 
ciation of Commerce Board of Direc- 
tors to ascertain whether it will be pos- 
sible to secure cheaper gasoline and 
kerosene during the seeding season. 


G. E. Swett, sales agent General 
Electric Company, Seattle, Wash., has 
resigned to enter the employ of the 
Pacitic Machine Shop & Manufacturing 
Company, Seattle, where he will assist 
in handling the complete line of aux- 
iliary electrical equipment for use in 
ships manufactured by that company. 


C. M. Brewer, manager of the Rich- 
mond, Cal., division of the Western 
States Gas & Electric Company, has 
been appointed a member of a commit- 
tee organized for the purpose of assist- 
ing the Industrial Commission in ef- 
fecting a suitable building and loan plan 
to increase the residences in Richmond. 
Mr. Brewer has also been made a mem- 
ber of the executive hoard of a newly 
organized war body to be called ‘‘Com- 
munity Council for War Work.” 


O. J. Runpaunt, chief engineer of 
the Canon City plant of the Arkansas 
Valley Railway, Light & Power Com- 
pany, has been made a Canon City 
alderman to serve an unexpired term. 


Frank Jost of the New York office 
of H. M, Byllesby & Company has been 
appointed assistant to the vice-president 
of the Metropolitan Canvass Commit- 
tee of the Third Liberty Loan. 


C. G. Hype, professor of civil engi- 
neering at the University of California, 
is prominent on the list of those of 
the faculty doing war work, as the de- 
signer of 15 miles of sewer system for 
Camp Fremont. 


W. L. MILLER, manager of the Inter- 
state Light & Power Company at Ga- 
lena, Il., has been appointed secretary 
for the Third Liberty Loan drive in 
Jo Daviess county and manager of the 
publicity campaign. 

W. H. Brown, manager of the Red 
River Power Company, Grand Forks, 
N. D., has been appointed a member of 
the Liberty Loan Committee which will 
have charge of the present campaign in 
the Grand Forks district. 


ALBERT M. GRALL, formerly repre- 
sentative of the new business depart- 
ment of the Empire District Electric 
Company, Webb City, Mo., was re- 
cently appointed new business manager 
of the Ashland Gas & Electric Com- 
pany, Ashland, Ohio. 


S. M. Mcore, for the last six years 
on the staff cf the New Haven (Conn.) 
office of the General Electric Company, 
was recently appointed service manager 
of the power equipment department of 
the New England Engineering Com- 
pany, Waterbury, Conn. 


CuHartes E. Cox, for the past 15 
years with the Urbana & Champaign 
Railway, Gas and Electric Company, 
Champaign, Ill, has resigned to devote 
his entire attention to the automobile 
tire business in which he has already 
been interested for a number of months. 
Mr. Cox has served as cashier and as 
office manager for the utility company. 
He will be located in his new work in 
Champaign, Ill. 


ALEXANDER GRAHAM BELL, inventor 
of the telephone, was the special guest 
at the dedication of the Alexander Gra- 
ham Bell School in Chicago on April 
11. This is a new school on the North 
Side of the city and is one of the larg- 
est in the public school system. It was 
named after Dr. Bell because of his 
great interest in the education of the 
deaf; the school has a large section de- 
voted to deaf pupils. Dr. Bell took 
deep interest in the methods used in 
teaching this particular department. In 
the dedication exercises he spoke both 
in the afternoon and evening and told 
of his work in the teaching of the deaf, 
in which he was interested before the 
invention of the telephone. Dr. Bell 
Was given a great ovation by the pupils. 


Epwarp WHALEY, formerly secretary 
and general agent of the Northern 
California Power Company, San Fran- 
cisco, Cal., was recently appointed gen- 
eral manager of the company. 

Obituary. 

GEoRGE J. JACKSON, president of the 
National Conduit & Cable Company, 
died at his home in New York City. 
on April & at the age of 56 years. Mr. 
Jackson was prominently identified with 
the cable industry for 22 years, and 
prior to that time was engaged in the 
wholesale dry goods business as an im- 
porter. His first connection with the 
wire industry was with the Norwich 
Wire Company, which was later taken 
over by the National Conduit & Cable 
Company. At the time of the formation 
of that company, he was appointed ity 
secretary. He later became chairman 
of its board of directors and was re- 
cently elected its president. Funeral 
services were held in New York and 
were largely attended by prominent 
electrical men and other friends. 


Rurus FRANKLIN Emery, aged 48, 
secretary and treasurer of the West- 
inghouse Airbrake Company, Wilmer- 
ding, Pa. an officer and director of 
several other important corporations, 
died suddenly on April 11, having been 
stricken with heart disease while seated 
at his desk in the office of the com- 
pany. Mr. Emery was born near Bos- 
ton and came to the Pittsburgh district 
in 1891, when he became affiliated with | 
the Westinghouse interests, in whose 
upbuilding he played an important part. 
He was a public spirited citizen and 
took an active interest in various re- 
ligious, social, civic and patriotic move- 
ments, having been especially active in 
promoting the sale of the Third Liberty 
Loan bonds. The deceased leaves his 
widow, Mrs. Alice Jones Emery, a 
daughter, Miss Margaret Emery, and 
a son, Rufus Emery. 


CuHarLes F. Sisk, chairman of the 
Bell Telephone Company of Canada, 
and founder of the telephone in that 
dominion, passed away at his howe in 
Montreal on April 9, at the age of %4 
years. Mr. Sise was born at Ports- 
mouth, N. H., in 1834. As a voung man 
he followed the sea and commanded one 
of his father’s sailing vessels. He later 
took over his father’s shipping and cot- 
ton business at New Orleans, and when 
the civil war broke out served as an 
officer. In 1879 he moved to Montreal, 
Canada, and in that year organized the 
Bell Telephone of Canada. He later 
organized the Northern Flectric & 
Manufacturing Company, the Wire & 
Cable Company, and became interested 
in many other growing industries. A 
son, Charles F. Sise, Jr., is carrving on 
his fathers work with the telephone 
company, and another son, Paul F., is 
managing director of the Northern 
Electric & Manufacturing Company of 
Montreal. 
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Public Utility Commissions Change 
Views. 


The new attitude of public utility com- 
missions is reflected in the statement of 
Max Thalen, president of the California 
Railroad Commission, who proposes that 
commissions seek out utilities which need 
greater revenue and initiate proceedings 
to provide it. He says: 

“Our public utilities must be kept in a 
sound and healthy financial condition, so 
that they will be able to meet not merely 
the requirements of their existing patrons, 
but also the additional requirements of 
the war. 

“The state commissions should not wait 
until the utilities come to them their 
duty to inform themselves by their own 
investigations, if necessary, concerning 
the condition of the public utilities under 
their jurisdiction and to Keep themselves 
constantly informed. 

“If the state commissions rise to meet 
the situation, as they are doing in all sec- 
tions of the country, they will be render- 
ing a substantial service not merely to 
the utilities and their patrons but also to 
the nation itself, which is largely de- 
pendent for war efficiency on the service 
of public utilities.” 

Labor has become more lenient 
viewpoint of the utilities. 
of the oldest labor publications in the 
country, under the heading of “How 
About Conserving the Public Utilities,” 
says: 


in its 
The Union, one 


“Now this is obviously true. Either 
the public service commissions erred 


egregiously in estimating costs and fixing 
maximum rates when it made its sched- 
uies, under the old fixed charges for raw 
material and -other costs of production, 
or the public utilities corporations are 
today carrying an unjust and impossible 
burden.” 


Copper Exports. 


Reports of corper exports by months 
in gross tons..exclusive of shipments to 
Canada and Mexico: 


1918. 1917. 1916. 1915. 

Januarv 48,657 *51,.322 22,663 26,198 
February... ...... *32.265 20,648 15,583 
Mareh ses tees 51,218 26,321 30.148 
April 49.536 21,654 18,738 
Mav oreco e Vordi *49,245 16,062 28.889 
June ...ssaos cereo *$1,177 39,595 16,976 
July ese eed TONE Ei *24,363 35,066 17,708 
August ..... sese. 42795 32.190 17,551 
September . ...... *29,509 29,803 14,877 
October *41,412 33,224 24.087 
November .. ...... *39,044 22,598 23,168 
December... ... .. *41,430 26,486 42.426 
Total sorer 2.4456 493,256 327.310 276,344 


*Exports to Canada included. 


Liberty Bond Issues. 


In support of the war program of the 
United States the Treasury Department. 
to March 12, 1918, has issued in Liberty 
Bonds. certificates of indebtedness, war 
saving certificates and thrift stamps a 
total to the value of $8,560,802,052.96: 


First Liberty loan........ $2,000.000,000.00 
Second Liberty loan ..... 3,808, 766,150.00 
Certificates of indebtedness: 
Total issue .3.vecses ey ees $6,544.435.500.00 
Total redeemed ........ 3,888,698,000.00 
Total outstanding ...... $2,655,737,500.00 
War savings certificates 
and thrift stamps ...... 96,298 402.96 
Total: 16s bhi nee ee han eS $8,560,802.052.96 


Montana Power Bonds Offered. 


Spokane & Eastern Trust Company, 
Spokane, Wash., is offering part of a 
25-year 5 per cent bond issue of $4.900,000 
of the Montana Power Company, which 
has been purchased by a New York syn- 
dicate. The bonds, maturing in July, 
1943, are offered at 89 and interest. The 
Montana Power Company, associated 
with the Anaconda Copper Mining Com- 
pany. is furnishing and extending the 
electrification of the Chicago, Milwaukee 
& St. Paul Railroad Company. 


Pacific Power Financing Improve- 
ments. 


The Pacific Power & Light Company, 
Portland, Ore., is raising a fund of $500,- 
000 fer capital requirements in meeting 
demands for more power in the territory. 
The loan will mature in 17 months, yield- 
ing an interest return of 7.7 per cent. 
The J.umbermen’s Trust Company is a 
member of the syndicate which is offer- 
ing these secured notes to investors. 
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American Telephone & Telegraph 
Lists New Stock. 


The American Telephone & Telegraph 
Company has listed on the Boston stock 
exchange $6,000,000 additional capital 
stock. This brings the total amount of 
stock outstanding, together with the 
$4125.100,000 not yet fully paid, to $442,- 
155,800. This new stock was issued for 
the purpose of purchasing from the New 
York Telephone Company 75.000 shares of 
the capital stock of the Bell Telephone 
and Telegraph Company of Pennsylvania. 


Westinghouse Government Orders. 


At present Westinghouse Electric Com- 
pany has on hand orders for nearly $150,- 
0)0,u00 of apparatus and war supplies. 
This bulk of business includes its large 
Output of shells and the product of its 
New England Westinghouse Company, 
which is now making quantity production 
of heavy Browning machine guns. The 
$150,000,000 of orders is practically 18 
months of capacity work. Westingnouse’s 
fiscal year ended March 231. It ts esti- 
mated that final figures will show net 
profits for the year of $70,813,000 com- 
mon, equal to 20 to 25 per cent. The 
latter figure would equal the 1917 record. 


Southern New York Power to 
Issue Bonds. 


Southern New York Power & Railway 
Corporation has filed a petition with the 
Public Service Commission at Albany, 
asking for authority to execute a first 
mortgage to the Equitable Trust Com- 
pany as trustee to secure an issue of 
$5,000,000 6 per cent lU-year bonds. The 
company asks that it be allowed to im- 
mediately issue $952,000 of these bonds in 
exchange for outstanding bonds and to 
issue 348,000, the proceeds cf which are 
to be used for the purchase of an equal 
amount of bonds of the Deposit Electric 
Company. The remaining $4,000,000 of 
these bonds are to be issued from time to 
time for the acquisition of additional 
property and for extensions, additions, 
improvements and betterments to the 
company’s property which be necessary. 


Continental Gas & Electric Has Rec- 
ord Year. 


In spite of the unparalleled conditions 
which prevailed, the year of 1917 was the 
most properous in the history of the Con- 
tinental Gas & Electric Corporation. This 
corporation operates a chain of gas and 
electric properties in Iowa and Nebraska 
and has its headquarters in the Cuyahoga 
building, Cleveland, W. H. Abbott, the 
vice-president, being located at Omaha. 
President C. S. Eaton, of <leveland, in 
his annual report gives the following 
comparative earnings of the corporation's 
subsidiary companies: 

1916 


1917. i 
Gross earnings ....$1,302,704.15 $714,203,39 
Operating expenses, 
including main- 
tenance, taxes and 
insurance ....... 
Interest on cut- 
standing bonds of 
com- 


eon eeeseee ees 


930,697.24 473,751.03 


32,910.00 
339,096.91 


5,790.00 
ree ee 234,662.36 
Interest accrued dur- 

ing 12 months’ pe- 

riod on Funded 

Debt of Conti- 

nental Gas and 

Electric Corpora- 

tion 


118,835.87 88,630.00 


eacoseerevae es seer 


Northern States Power Bonds. 


Northern States Power Company has 
sold $1,000,000 first and refunding 5 per 
cent mortgage bonds, due April 1, 1941, 
to a syndicate composed of Guaranty 
Trust Co., Harris Trust and Savings 
Bank, H. M. Byllesby & Company, and 
Bonbright & Company. Issue has been 
approved by the Capital Issues Commit- 
tee. Proceeds of the sale will be used 
to finance extension to the company's 
lines to serve new business, The com- 
pany reports gross earnings of $7,133,257 
for the year ended January 31, 1918, Net 
after taxes was $3,303,599 and surplus 
after charges, $1,797,374. 


Earnings. - 
AMERICAN POWFR & LIGHT COM- 
PANY. 


The operating companies now con- 
trolled by the American Power & Light 
Company, intercompany charges elim- 
inated, reports for February as follows: 


1918, 
Frogs earnings .....e cece erence $ 1,109,709 
Net earnings .........- cae e eee è $62,635 


For the 12 months ended February 28: 


Gross @arningS ......-ceee wees $11, 6567266 
Net earningS ......-..eeee cease 4,546,470 
KANSAS GAS & ELECTRIC COMPANY. 
1918. 1917. 
February gross ...... $ 183,533 $ 186,021 
Net after taxes ..... 64,549 5? 928 
Surplus after charges 26,700 32,948 
12 months’ gross .... 1,775,137 = 1,631,220 
Net after taxes ..... 498,418 579,279 
Surplus after charges 204,556 396,953 


PACIFIC POWER & LIGHT COMPANY. 


February gross ...... $ 145,080 $ 123,669 
Net after taxes ..... 73.568 56,794 
Surplus after charges 36,890 22,468 
12 months’ gross .... 1,691,184 1,486,852 
Net after taxes ..... 900,682 714,798 
Surplus after charges 461,471 311,470 
PORTLAND GAS & COKE COMPANY. 
1918 1917. 
February gross ...... $ 135,324 $ 105,315 
Net after taxes ..... 64,381 48,443 
Surplus after charges 34,910 21,093 
12 months’ gross .... 1,415,151 1,266,797 
Net after taxes ..... 634.476 605,195 
Surplus after charges 294,257 281,194 
BRAZILIAN TRACTION, LIGHT & 


POWER. LTD. 


Combined earnings of all subsidiaries, 
in milreis. compare as follows: 


1918. 1917. 
February gross ...... 7,015,000 6,872,000 
Net earnings ........ 3,965,000 3,585,000 

NORTHERN OHIO TRACTION & 

LIGHT COMPANY. 

1918. 1917. 
February gross ..... $ 526.542 $ 477,004 
Net after taxes ..... 170,358 179,796 
Surplus after charges 78,076 97,116 
‘Two months’ gross... 1,058,843 967,385 
Net after taxes ..... 341,801 387,334 
Surplus after charges 154,854 220,646 


PACIFIC POWER & LIGHT COMPANY. 


1918. 1917. 
January gross ...... $ 153.062 $ 130,690 
Net after taxes ..... 81,279 61.054 
Surplus after charges 45,081 © 27,328 
12 months gross..... 1,669,773 1,473,152 
Net after taxes ..... 883.908 709,910 
Surplus after charges 447,049 308,130 


PHILADELPHIA ELECTRIC COM- 
PANY. 


Income account of the Philadelphia 
Electrice Company of New Jersey for year 


ended December 31, 1917, compares as 
follows: 
1917. 1916. 
Gross earnings ..... $12,160,768 $10,260,072 
Net income ........ *9,018,194 2,794,051 
Dividends .......... 1,749,188 1,574,312 
Surplus ........... $ 269,006 $ 1,219,729 


*Equal to 8.07 per cent on $24,987,750 
capital stock. compared with 11.2 per 
cent earned in 1916. 


~ 
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JACKSONVILLE TRACTION COM- 
PANY. 
1918. 1917. 
February gross ..... $ 66,004 $ 53,932 
Net after taxes ..... 18,759 16,619 
Surplus after charges 1,729 1,127 


12 months’ gross ... 716,591 637,103 
Net after taxes ..... 228,210 207,664 
Surplus after charges $7,459 22,168 


HOUGHTON COUNTY ELECTRIC 
LIGHT COMPANY. 


tio $ 38101 
February grcss ...... $ 35,1 35, 

Net after taxes ..... 13,473 19,494 
Surplus after charges 6,721 13,392 
12 months’ grcss 417,499 399,422 
Net after taxes ..... 368,672 197,599 


Surplus after charges 91,794 127,977 


NEW ORLEANS RAILWAY & LIGHT 
COMPANY. 

Consolidated income account of the 
New Orleans Railway & Light Company 
for year ended December 31, 1917, com- 
pares as follows: 


1917. 1916. 

Total operating rev- 

enue p ee nee cee $7,746,259 $7,200,740 
Net after expenses 

and taxes al sigue’ 2,763,121 2,821,756 
Gross income ....... 2,821,534 2,883,431 
Balance after charges 655,477 724,705 
Subsidiary company `- i 

dividends’? ........- 4,251 4,352 
N. O. R. & L. divs.... 371,430 546,147 


Surplus after dividends 279,796 174,206 


*Dividends on stocks of subsidiaries 
held by others. 


YAMHILL ELECTRIC COMPANY. 


Yamhill Electric Company has filed 
with the public service commission its 
report covering the year 1917. The fol- 


lowing figures are shown: Operating | 


revente, $40,587.35, an  increase_ of 
$3575.96; operating expenses, $25,490.57, an 
increase of $1619.64; net operating rev- 
enue, $15,096.78; taxes, $2570, an increase 
of $555; uncollectable operating revenue, 
$19.20, a decrease of $27.87: operating in- 
come, $12,507.58, an increase of $1429.19. 
The offices of the company are at New- 
berg and it furnishes service to Newberg, 
Carlton, Dayton, Dundee, St. Paul, Lafay- 
ette and Springbrook. 


Dividends. 


Commonwealth Power, Railway & 
Light Company has declared a dividend 
of 1% per cent in scrip on preferred 
stock, payable May 1 to stock of record 
April 12. The previous dividend on the 
preferred stock was payable in scrip, due 
on or before February 1, 1924, with in- 
terest at 6 per cent. 


Fort Worth Power & Light Company 
has declared its regular quarterly divi- 
dend of 1% per cent on preferred stock, 
payable May 1 to stock of record April 20. 


Keystone Telephone Company has de- 
clared the regular semi-annual dividend 
of 3 per cent on preferred stock, pay- 
able May 1 to stock of record April 20. 


Havana Electric Railway, Light & 
Power Company has declared the regular 
semi-annual dividends of $3 per share on 
both the preferred and common stocks, 
payable May 15 to stock: of record 
April 25. 


Rio de Janeiro Tram, Light & Power: 


Company has declared a quarterly divi- 
dend of 1% per cent. payable May 1 to 
stock of record April 15. 


San Paulo Tram, Light & Power Com- 
pany has declared a quarterly dividend 
of 2% per cent. payable May 1 to stock 
of record April 15. 


Manhattan Electrical Supply has de- 
clared a special dividend of 1 per cent 
on common stock, payable May 1 to 
stock of record April 20. 


Electric Bond & Share Company has 
declared its regular quarterly dividend 
of 1% per cent on preferred stock, pay- 
able May 1 to stock of record April 17. 


Edison Electric Illuminating Company 
of Boston has declared the regular quar- 
terly dividend of 3 per cent, payable May 
1 to stock of record April 15. 


Pubite Service Investment Company 
has declared the regular quarterly divi- 
dend of $1.59 on preferred stock, payable 
May 1 to stock of record April 15. 
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BELL TELEPHONE SYSTEM. 
Earnings report for the three months ending March 31, 1918. 
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(All duplications 


including interest, dividends and other payments to American Telephone & Tele- 


graph Company by associated companies are excluded.) 


Average Average 
first quarter first quarter First quarter 


1913-1915. 1916 and 1917. 1918.° 


Exchange revenueS .........0 cece etree necenace $39,203,734 $48,056,180 $54,015,000 
Toll revenues Acidic Se aea Kok oS A EAD we eee 13,740,943 17,911,557 21,505,000 
Miscellaneous revenues ,....... ccc ccc cee vaceece 525,288 673,515 780,000 
Total operating revenues ........ PEON $53,469,965 $66,641,252 $76,300,000 
Depreciation ......esesessrosossesssecss EE EE $ 9,661,549 $12,327,142 $11,750,000 
Current maintenance ........... ccc cece cece tenes 7,441,836 8,451,504 10,640,000 
Traic expense8S «4.2 ckees ceed chase he ewe eseeee 10,131,359 13,802,113 20,080,000 
Commercial expenseS .... cece c cece ere ceceececs 5.689,256 6,544,786 7,620,000 
General and miscellaneous expenses ........... 2,548,670 2,897,261 3,600,000 
Total operating expenses .......... cece ewes $35,472,670 $44,022,816 $53,690,000 
Net operating revenue ............. cee eee eeee $17,997,295 $22,618,436 $22,610,000 
Trncollectible revenues ..........cc ccc cece evene 391,927 372,062 330,000 
Taxes hj os Oo ewioies 244 Sea wee eee ee Bees eee 2,981,448 3,947,177 5,480,000 
Operating income ......... 0c. cece ee cee $14,623,920 $18,299,197 $16,800,000 
Net non-operating revenues ..........c0ecce cece 1,500,422 1,893,491 2,470,000 
Total gross INCOME ........... ccc eee ce ewes $16,124,342 $20,192,688 $19,270,000 
Rent and miscellaneous deductions ............ $ 1,019,704 $ 922,769 $ 1.070,000 
Interest deductions ........ cee ee cee ee ee eee 4,472,154 5,021,045 5,435,000 
Total deductions ........... cc ccc cece eee eeee $ 5,491,858 $ 5,943,814 $ 6,505,000 
Balance net income ..........c.cccc eee ceceee $10,632,484 $14,248,874 $12,765,000 
Deduct dividends ............. cc cee cece cee eeces 7,675,842 8,801,203 9,830,000 
Surplus earnings ........... 0. cece cee erences $ 2,956,642 $ 5,447,671 $ 2,935,000 
Total Total Total 
March 31, March 31, March 31, 
1915. 1917. 1918.° 

Miles of wire (owned) ..............-5. et isee deme 17,636,042 °” 20,316,471 22,770,582 
Bell stations (owned) ........... ccc eee ee eee 5,669,473 6,737,703 7,128,069 
Bell connected stations .............0.c000. t... 3,096,455 3,376,000 3,475,909 
Total stations .......... ccc cece cece eee 8,765,928 10,113,703 10,603,978 


*One month estimated. 


WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 


ING ELECTRICAL COMPANIES. 
Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., 


Chicago. 


Div. rate. Bid Bid 


Public Utilities— Percent. Apr. 9. Apr. 16. 
Adirondack Electric Power of Glens Falls, common...,........ 6 14 13 
Adirondack Electric Power of Glens Falls, preferred........... 6 68% 68 
American Gas & Electric of New York, common........... 10+extra 87 
American Gas & Electric of New York, preferred............ aes 6 40 39 
American Light & Traction of New York, common............ sk 199 189 
American Light & Traction of New York, preferred........... 6 95% 93 
American Power & Light of New York, common................ 4 40 40 
American Power & Light of New York, preferred............... 6 73 T 
American Public Utilities of Grand Rapids, common............ ae 2@ 20 
American Public Utilities of Grand Rapids, preferred........... 6 50 50 
American Telephone & Telegraph of New York ............. pe - 99% 100 
American Water Works & Elec. of New York, common...... sate - wee 4% 4%, 
American Water Works & Elec. of New York, paey SEAS anes 7 12% 13 
American Water Works & Elec. of New York, first preferred... .. 584 7 
Appalachian Power of Bluefield, common..........c..seeeeees eee ce 2% 21% 
Appalachian Power of Bluefield, preferred...........cccccceee ees 7 20 20 
Cities Service of New York, COMMON.............cecceeeccces +extra 202 202 
Cities Service of New York, preferred... .... ccc cece cece cere eee 6 7A 744 
Commonwealth Edison of Chicago ...... cc ccc ccc ccc eee ee eee nee 8 105 104 
Comm. Power, Railway & Light of Jackson, common.......... ak 22% 22% 
Comm. Power, Railway & Light of Jackson, preferred......... 6 47% 47% 
Federal Light & Traction of New York, common................ “ts 6 5lg 
Federal Light & Traction of New York, preferred.............. ee. ee 26 26 
Ilinois Northern Utilities of Dixon .......... ccc cece eee ee cee 6 Li 
Middle West Utilities of Chicago, common................... 2+ extra 24% 25 
Middle West Utilities of Chicago, preferred................ STETE 6 56 58 
Northern States Power of Chicago, common................. ex.div.7 45 40 
Northern States Power of Chicago, preferred................ ex.div.7 84 84 
Pacific Gas & Electric of San Francisco, common........... See eee 33 35 
Pacific Gas & Electric of San Francisco, preferred............. 6 79% bag 
Public Service of Northern Illinois, Chicago, common....... oes 7 74 75 
Public Service of Northern Ilinois, Chicago, preferred...... sss 6 85 84 
Republic Railway & Light of Youngstown, common......... vex 4 22% 22 
Republic Railway & Light of Youngstown, preferred........... 6 57 56 
Standard Gas & Electric of Chicago, common............... “ee: Jas 4 4 
Standard Gas & Electric of Chicago. prererrea PE E ee san 6 23 24 
Tennessee Railway, Light & Power of Chattanooga, common. ... 2% 2% 
Tennessee Railway, Light & Power of Chattanooga, preferred... 6 8 8 
United Light & Railways of Grand Rapids, common............ 4 28 2 
United Light & Railways of Grand Rapids, preferred........... 6 58 BRL 
Western Power of San Francisco, commMmon.......es.sssasesssecso 12% 134 
Western Power of San Francisco, preferred.............-..-- wie 6 48 49 
Western Union Telegraph of New York ............ccccecece eee extra 927g 947. 

Industrials— 

Electric Storage of Philadelphia, common.........ssesesis.es ese 4 48 481, 
General Electric of Schenectady .........ccccccecceccececcecces 8 137% 136% 
National Carbon of Cleveland, preferred..............ececce eee 8 56% 564° 
National Carbon of Cleveland, common..............ceeeeeeee i 1303, 130% ° 
Westinghouse Electric & Mfg. of Pittsburgh, common....... +extra 40%, 291, 
W eran une Electric & Mfg. of Pittsburgh, preferred......... 59 55 

st sale. 
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Fig. 1.—Parts of a !/-Kilowatt Inductor Type Generator. 


Characteristics of the Inductor Type 
Generator 


Principle of Operation, Testing and Predetermination of 
Operating Characteristics of Inductor Type Machines 
Such as Are Now Commonly Used in Wireless Work 


By MILLARD C. SPENCER 


HE INDUCTOR type generator has come to be 
| almost universally recognized as the standard 
type of generator for the 5Q0-cycle, single-phase 
power supply of the modern wireless telegraph station, 
the reason being that this type of machine possesses a 
number of very real advantages which are not common 
to the usual type of generator. Chief of these advan- 
tages is the fact that all the windings in this type of 
machine are stationary and therefore no commutator, 
slip rings, or any other form of moving contact is re- 
quired. This tends to make the inductor type gen- 
erator an exceedingly reliable machine and one which 
requires a minimum amount of attention while in 
operation. | 
It is with machines of this type, an illustration of 
which is shown in Fig. 1, that this article has to deal. 


PRINCIPLE OF OPERATION. 


As the inductor type generator operates on a some- 
what different principle from that of the usual type of 
alternating-current generator, the following descrip- 
tion of its method of operation is given in some detail. 

In Fig. 2(a) is shown in a diagrammatic way a 
longitudinal section through the center of a machine of 
this type. The field coil, which is in the form of an 
annular ring, is located in the center of the machine. 
The field flux set up by this coil passes through the 
stationary frame in an axial direction, down through 
the stator core on one side of the machine, across the 
air gap and into the rotor poles, through the rotor in 
an axial direction, up through the rotor poles on the 


other side of the machine, across the second air gap, 
through the second stator core, and back into the 
frame. 

Fig. 2(b) shows a vertical section through one end 
of the machine. (A sectioi. through the cores at the 
other end of the machine would be exactly similar.) 
As shown in this figure, the rotor poles have no wind- 
ings whatever. They receive their magnetism entirely 
by induction from the one large stationary field coil. 
An examination of these two figures will readily show 
that all the rotor poles on one side of. the machine are 
of the same polarity. For the direction of flux shown 
in Fig. 2(a) all the rotor poles on the right-hand side 
of the machine are north poles, while all the poles on 
the left-hand side of the machine are,south poles. 

For the particular rotor positiorí shown in Fig. 2, 
the flux through the armature coils is a maximum ; but 
it is easy to see that when the rotor has moved for- 
ward one stator-slot pitch (or one-half a rotor-pole 
pitch) that the flux through these same coils will be a 
minimum. This periodic linking of the flux through 
the stator coils, as the rotor revolves, generates in these 
coils an alternating electromotive force, or current 
when the circuit is closed. A better conception of the 
action of this flux in generating a true alternating cur- 
rent in these armature coils can, perhaps, best be had 
by viewing this action from the standpoint of the cut- 
ting of conductors by lines of flux rather than by the 
theory of linkages. 

In Fig. 3 (a to g) is shown, in a series of sketches, 
an enlarged view of a small section of Fig. 2(b). One 
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of the stator coils, the two sides of which lie in slots 
No. 1 and No. 2, respectively, is indicated in a diagram- 
matic way as AB. It is assumed that the magnetic 
flux is passing from the rotor into the stator and that 
the rotor is revolving at a uniform speed in the direc- 
tion shown by the arrows. . 

For the instant shown in Fig. 3(a) it is seen that 
practically no flux is cutting either the conductor (or 
conductors) A in slot No. 1 or B in slot No. 2; there- 
fore, the electromotive force generated in coil AB 1s 
practically zero. This is indicated by point a in Fig. 4. 
In Fig. 4 is shown a curve of the electromotive force 
generated in coil AB as the rotor moves forward one 
rotor-pole pitch. The abscissas of Fig. 4 may be taken 
to represent either time or the position of pole N with 
respect to slot No. 1. The ordinates of Fig. 4 repre- 
sent the instantaneous values of the electromotive 
force, those above the X axis being taken as positive 
and those below as negative. The positive direction 
of electromotive force is taken as that which causes 
the current to flow in a clockwise direction in coil AB 
when looking down upon the coil from above. 

As the rotor moves forward to the position shown 
in Fig. 3(b) it is seen that the flux cutting the con- 
ductors in slot No. 1 rapidly increases, which causes 
the electromotive force generated in these conductors, 
and therefore in the coil AB, to rapidly increase. This 
is shown by the portion ab of the curve in Fig. 4. As 
the rotor moves from position (b) to position (c), 
Fig. 3, the flux cutting the conductors in slot No. 1 
remains practically constant and therefore the electro- 
motive force of coil 4B remains practically constant, 
as shown by bc in Fig. 4. As the rotor moves from 
(c) to (d), the flux cutting these same conductors 
rapidly diminishes, thus causing the electromotive 
force to drop from c to d, Fig. 4. When in the posi- 
tion (d), Fig. 3, practically no flux is cutting either 
the conductors of slot No. 1 or No. 2 and therefore 
the electromotive force of coil AB is zero, as shown 
at d, Fig. 4. 

During the entire time that the rotor was moving 
from position (a) to position (d) no flux whatever 
(neglecting leakage) cut the conductors of slot No. 2 
and therefore the conductors of this slot remained 
entirely inactive as far as generating useful electro- 
motive force. From this is seen one of the chief lim- 
itations of machines of this type; that is, that only 
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one-half of the armature conductors are active at any 
one time. 

Continuing the study of Fig. 3, it is seen that as the 
rotor moves into position (e) the flux begins to cut 
the conductors of slot No. 2. This electromotive force 


` causes current to flow down in slot No. 2 which is the 


same direction that a moment before it caused current 
to flow in the conductors of slot No. 1; but, since the 
conductors of slot No. 2 form one side of a coil of 
which the conductors of slot No. 1 form the other, it 
is evident that if the current flows down in slot No. 2 it 
must now flow up in slot No. 1, which is the opposite 
direction to that in which it flowed in this same slot 
a moment before. In moving from position (d) to 
position (g) the action of the rotor in generating an 
electromotive force in the conductors of slot No. 2 1s 
precisely similar to that which took place at slot No. 1 
during the first half of the cycle. The electromotive 
force is shown by part defg of the curve of Fig. 4. 
From the foregoing it is quite evident how a complete 
cycle of a true alternating electromotive force has been 
generated in the coil AB while the rotor moved for- 
ward one rotor-pole pitch, although the direction of 
the flux has remained constant during the entire period. 

The action which takes place at each of the 12 coils 
shown in Fig. 2(b) 1s, of course, precisely the same as 
that which has been described above for the coil AB. 
The same is true of the 12 coils on the stator core at 
the other end of the machine with the exception that 
here the flux passes from the stator core into the rotor 
and therefore the direction of the electromotive force 
of these coils is opposite to that of the coils on the 
first side of the machine. However, since these elec- 
tromotive forces are exactly 180 degrees out of phase, 
the coils on the two sides of the machine may be con- 
nected in series and the voltages caused to add directly 
by simply reversing the leads from one set. 

The formula for the frequency of machines of this 
type, which follows directly from the above discussion, 
is frequency = poles X r. p. m. — 60 
where frequency = cycles per second, poles = number 
of rotor poles (or teeth) on each end of the rotor, 
r. p. m. = revolutions per minute. 


TESTS. 


The usual tests which are made on machines of this 
type consist of a few comparatively simple and readily 


Fig. 2.—Diagrammatic Sectional Views of 


an Inductor Type Generator. 
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Fig. 3—Diagrams Showing the Method of 


made tests from which the complete performance of 
the machine under any condition of load, voltage, 
power-factor, etc., can be determined. Such tests are 
as follows: 

I. Resistance measurements. 

(a) Armature (stator) resistance cold. 
(b) Field resistance cold. 

2. Armature (stator) reactance, rotor out. 

3. No-load saturation and core loss. 

4. Short-circuit test. 

Resistance Measurements. —The resistance meas- 
urements are of the usual type and require no ex- 
planation. 

Reactance—The armature reactance of an induc- 
tor type machine is determined as follows: The com- 
plete revolving element is removed from the frame and 
an alternating electromotive force at a frequency cor- 
responding to the normal rated frequency of the ma- 
chine is applied to the armature terminals. Readings 
are taken of applied voltage and current, the voltage 
being varied sufficiently to cover a range in current 
from well below to considerably above the normal 
rated current of the machine. These readings are 
plotted in the form of a curve as shown in Fig. 5. 

Since in machines of this type the resistance of the 
armature winding is small as compared with its reac- 
tance the impedance drop for any current, as obtained 
from the curve of ‘Fig. 5, is very nearly equal to the 
reactance drop. Hence for most practical work the 
curve of Fig. 5 may be taken as representing the 
reactance drop in the armature winding. For most 


- machines this curve is very nearly a straight line and 


it is therefore sufficiently accurate in most cases to 
take the reactance as determined from one measure- 
ment at normal current as a fixed value. If the ma- 
chine, the curve for which is shown in Fig. 5, had a 
full-load current of 5 amperes, then its reactance 
would be taken as 77/5 or 15.4 ohms. At higher 
values of current, due to saturation, the reactance 
would be slightly less. The use of this value in pre- 
determining the performance of the machine will be 
explained later on. 

There has been considerable discussion as to just 
what is the most satisfactory method of measuring the 
armature reactance of such machines. The chief argu- 
ment in favor of the above method is that it is a meas- 
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Operation of an Inductor Type Generator. 


urement which is quickly and easily made and fur- 
thermore it gives a value which enables the perform- 
ance of these machines to be predetermined with con- 
siderable accuracy. 

No-Load Saturation and Core Loss.—Data for the 
no-load saturation curve are obtained with the gener- 
ator running at normal speed and with the armature 
open-circuited. The readings taken are field current 
and generator voltage. Such a no-load saturation 
curve is shown in Fig. 6. 

At the same time that the readings for the no-load 
saturation curve are being taken, the input to the arma- 
ture of the driving motor is usually noted. From this 
value the generator core loss is then obtained by de- 
ducting the resistance loss in the motor armature and 
the power required to drive the set with no field ex- 
citation on the generator. A core-loss curve plotted 
from data thus obtained is also shown in Fig. 6. 

Short-Circutt Characteristic—The armature-cur- 
rent curve of Fig. 6 is known as the short-circuit char- 
acteristic. Data for this curve are obtained by driving 
the machine at normal speed, short-circuiting the gen- 
erator armature through an ammeter, and taking read- 
ings of the generator field currents and the correspond- 
ing armature currents. l 

Having obtained the three curves of Fig. 6 and the 
curve of Fig. 5, which may be termed the character- 
istic curves of the machine, and knowing the resistance 
of the generator armature and the field winding, the 
operation of the machine under any condition of load 
may be determined as follows. 


PREDETERMINATION OF OPERATING CHARACTERISTICS. 


In order to illustrate the method we will assume 
that it is desired to determine the operating charac- 
teristics of the 14-kilowatt machine, whose character- 
istic curves are shown in Figs. 5 and 6, on an output 
of 5 amperes at 125 volts, at zero power-factor, 80 
per cent power-factor and unity power-factor. 

From Fig. § the reactance voltage corresponding 
to 5 amperes is found to be 77 volts. Then the point a 
corresponding to 77 volts on the voltage scale of Fig. 
7* is located and the horizontal line ab, which inter- 

*In order to avoid confusing Fig. 6 with construction lines, 


the no-load saturation and short-circuit curves have been re- 
drawn in Fig. 7. 
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sects the no-load saturation curve at b, drawn in. The 
field current oc is then the field current required to 
overcome the reactance voltage of the machine at the 
assumed load current of 5 amperes. 

Next the point d, corresponding to 5 amperes on 
the ampere scale (of Fig. 7) is located and the line de, 
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Fig. 4.—Instantaneous Voltage Curve for Inductor Type Gen- 
erator. 


which intersects the short-circuit current curve at e, 
drawn in. The field current of, corresponding to the 
point e on the short-circuit curve, is then the field 
current required to circulate a current of 5 amperes 
through the generator armature winding when this 
winding is short-circuited. Since the resistance of a 
machine of this type is small as compared with its 
reactance, the current on short-circuit is practically at 
zero power-factor, therefore the point f may be taken 
as One point on the 5-ampere, zero power-factor curve. 

As is well known, the armature reaction of an alter- 
nator on zero power-factor is exactly opposed to the 
main field. Therefore, when the machine is operating 
at the point f, sufficient field excitation must be sup- 
plied to overcome the entire demagnetizing effect of 
the armature ampere-turns and to generate sufficient 
voltage to overcome the reactance drop in the machine 
corresponding to 5 amperes (resistance drop being 
neglected). We have already shown that oc is the 
field current required to overcome the reactance drop 
and therefore the remaining portion cf, of of, is the 


Amperes 
Fig. 5—Reactance Curve for Inductor Type Generator. 


field current required to overcome the armature reac- 
tion. 

Other points on the zero power-factor curve may 
now be obtained by the well-known triangle method 
as indicated by the triangle c’f’b’, this triangle being 
similar and equal to the triangle cfb. The intersec- 
tion of this curve with the line gh (corresponding to 
125 volts) determines the field current ot required to 


carry a load of 5 amperes at 125 volts and zero power- 
factor. It is seen that if this load were thrown off 
(the field current remaining the same) the voltage 
would rise to the point j corresponding to 246 volts. 
The synchronous impedance of the machine on this 
load is equal to ij (volts) — ik (amperes) == 246 = 
9.9 = 24.9 ohms. 
We have now solved the first part of our problem. 
In order to determine the performance of this ma- 

chine under a load of % kilowatt at 125 volts, 5 am- 
peres, and 80 per cent power-factor, it will first be 
necessary to construct the electromotive-force diagram 
shown in Fig. 8. The object in constructing this dia- 
gram is to determine the internal or generated voltage 
necessary to carry the above load. In Fig. 8, 

E = terminal voltage of machine, 

6==angle whose cosine equals power-factor of the 

load, 

RI = external (or load) resistance drop, 
XI = external (or load) reactance drop, 

rI = internal (or generator armature) resistance 

drop, 

xI = internal (or generator armature) reactance drop, 
E’ = internal or total generated voltage. 
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Fig. 6.—Characteristic Curves for inductor Type Generator. 


For the example given above, 
E = 125 volts, 
cos 6 = 0.80, sin 6 = 0.60, 
RI = 125, cos 6 = 125 X 0.80 = 100 volts, 
XI = 125, sin 6 = 125 X 0.60 = 75 volts, 
rl = 2.27 X 5 = 11.35 volts, 
xI = 15.4 X 5 = 77 volts, 
E’ = V (RI + rl)? + (XI + x1)? 
V (100 + 11.35)? + (75 +77)? 

= 188 volts. 

By locating the point l, corresponding to 188 volts, 
on the no-load saturation curve of Fig. 7, we obtain a 
field current om. This field current om, however, is 
not sufficient to carry the above load, for in addition to 
the field current required to generate the internal volt- 
age (on no load) we must supply sufficient field cur- 
rent to overcome the demagnetizing effect of the arma- 
ture ampere-turns. Unlike the zero power-factor case, 
on 80 per cent power-factor only a component of the 
armature ampere-turns is demagnetizing. The total 
held current required, taking into consideration this 
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demagnetizing component, may be obtained by means field current remaining constant, the voltage would rise 


of the magnetomotive-force diagram shown in Fig. 9, 


wherein 
m'n’ = om (Fig. 7), 
n’p’ = cf (Fig. 7) (armature reaction), 
m’p’ = total field current required. 
= V(m'n’ wo) + (0’p’)? 
% = ¢ Fig. 8). 
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Fig. 7.—Method of Predetermining the Performance. 


For the machine in question 
m’n’ = 0.118 ampere (field current), 
n’ p’ = 0.048 ampere, 
sin® == (XI + zI) — E’ = (75 +77) — 188 = 0.808, 
cos® = (RJ + rI) —E’ = (100+ 11.35) + 188 = 
0.592, 
n'o’ =n’ p’ sin®, 
= 0.048 X 0.808 = 0.0388 ampere, 
o'p’ =n’ p’cos ®, 
= 0.048 X 0.592 = 0.0284 ampere, 
m'p’ nen V (mn + n’o’)? om (o'p)? 
= V (0.118 + 0.0388)? + (0.0284)? 
= 0.159 ampere. 

Having determined the value of m’p’ we may now 
locate the 80 per cent power-factor point n on Fig. 7 
by taking gn equal to m’ p’ = 0.159 ampere. The 
synchronous impedance of the machine at this load is 
equal to rq — rp = 230 + 8.7 = 26.4 ohms. It is seen 
that if this load were to be thrown off the machine, the 
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Fig. 8.—Electromotive-Force Diagram. 
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-to the point q corresponding to 230 volts. 


We have 
now solved the second part of our problem. 
The procedure for determining the operation of 
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Fig. 9.—Magnetomotive-Fo-ce Diagram. 


this machine on a unity power-factor load is precisely 
the same as that outlined above for 80 per cent power- 
factor. The diagram of Fig. 8 now reduces to that 
shown in Fig. 10. The general shape of the diagram 
of Fig. 9 will remain the same. The point thus found 
is indicated as ¢ in Fig. 7. 

The performance of this machine under any other 
condition of load, terminal voltage, power-factor, etc., 
may be readily determined by following the method 
outlined above. 


ELECTRICAL ORGANIZATION IN 
ENGLAND. 


It has long been advanced in criticism of electrical 
organization in England that there are too many asso- 
ciations, also that there is no system in existence under 
which co-ordination of the useful ones which efficiently 
serve sectional interests, can be effected. There is now 
being formed what is called an Association of British 
Electrical Engineers which should assist in the direc- 
tion desired. The first section is designed to safeguard 
the interests of all professional and technical men en- 
gaged in the electricity supply industry. Similar sec- 
tions to follow will be for those engaged in other 
branches of the electrical industries of Great Britain. 


XI 
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Fig. 10.—E. M. F. Diagram for Unity Power-Factor. 


+ 
Each will have its own council, from which delegates = Ni / 4. *. 


will sit on a grand council, which will focus the activi- 
ties of all engineers engaged in the electrical indus- 
tries. The scheme has the cordial approval of the 
Institution gf Electrical Engineers, which is about to 
call together in different parts of the country mass 
meetings of professional and technical men engaged in 
the business of electricity supply. The association will 
not be a trade union in any sense, but will follow the 
lines of such professional bodies as the British Med- 
ical Association, which assures the status of medical 
men. 
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GOVERNMENT SPECIFICATIONS AND 
TESTS FOR INCANDESCENT LAMPS. 


New Specifications Available for Other Purchasers, Such 
as Central Stations.—Accelerated Tests. 


The United States Government has always been 
one of the largest purchasers of incandescent lamps, 
but since our entry into the war its purchases have 
been on a still greater scale. The recently revised 
government specifications for incandescent lamps are 
therefore of special interest, particularly since their 
use, although general throughout the Federal depart- 
ments, is not restricted thereto but is available to any- 
one interested. 

For information regarding these specifications we 
are indebted to a paper recently presented before the 
Illuminating Engineering Society by Dr. M. G. Lloyd, 
electrical engineer of the Bureau of Standards. The 
Bureau has had very much to do with drafting these 
revised specifications, which will soon be published by 
it as Circular 13. Selected lots of lamps purchased by 
the Government are tested by the Bureau. 

Most stress is laid in the specifications on specific 
consumption (watts per candlepower) and life. The 
life is considered terminated when the filament breaks 
or the intensity drops to 8o per cent of the initial value. 
The specifications call for an inspection at the factory 
for mechanical defects. A number of lamps are to be 
selected at random from each-lot and sent to the Bu- 
reau for electrical, photometric and life tests. If more 
than the specified number fail on the test, the entire 
lot may be rejected. In emergencies, like the present 
war, a slight failing in quality below the standard lim- 
its may be made up by supplying an additional quantity 
of lamps. Limits are set for the voltage, current and 
candlepower. From the lamps chosen for test at least 
one sample is selected for life test; this must approxi- 
mate the average of the test quantity. A second or 
duplicate lamp is reserved for life test in case of acci- 
dental breakage of the first lamp. Lamps broken dur- 
ing test are not included in the final average if the re- 
sult would diminish the average performance. The 
variation of voltage on life test must not exceed 1⁄4 per 
cent on either side of the nominal test voltage. 

The accompanying table gives the standard speci- 
fied rating and life performance for tungsten lamps. 
The spherical reduction factor for 110 to 125-volt 
vacuum lamps is 78 per cent ; for 220 to 250-volt lamps 


STANDARD VALUES FOR CLEAR 110 TO 125-VoLT VACUUM TUNGSTEN 
(oR Mazpa) LAMPS FOR MULTIPLE BURNING. 


Initial Limits at Average 
Correspond- Rated Voltage Performance 
ing Individ. Test Life 
Initial Watts Indi- (Hours) to 
Rated Watts per vidual 20% Drop in 
Size of Initial per Spher. Total C. P. at 
Lamp Bulb Watts per Mean C.P. Watts Rated Initial 
in Desig- Spherical Horiz. Max. Max. Watts per 
Watts. nation. C. P. C. P. and Min. and Min. Spher. C.P. 
10 S-17 1.67 1.30 8% 10% 1000 
15 S-17 1.51 1.18 6 8 1000 
25 S-19 1.41 1.10 6 8 1000 
40 S-19 1.36 1.06 6 8 1000 
50 S-19 1.33 1.04 6 8 1000 
60 S-21 1.31 1.02 6 1000 
100 S-30 1.26 0.98 6 8 1000 


STANDARD VALUES FOR CLEAR 220 TO 250-VoLT VACUUM TUNGSTEN 
OR MAZDA) LAMPS FOR MULTIPLE BURNING. 


25 S-19 1.65 1.30 9 12 1000 
50 S-19 1.49 1.18 9 12 1000 
100 S-30 1.39 1.10 9 12 1000 


STANDARD VALUES FOR CLEAR 110 To 125-VoLT Gas-FILLED 
TUNGSTEN (OR MAZDA) LAMPS FOR MULTIPLE BURNING. 


75 PS-22 1.09 15 18 1000 
100 PS-25 1.00 12 18 1000 
150 PS-25 0.92 12 15 1000 
200 PS-30 0.86 12 15 1000 
300 PS -35 0.78 12 15 1000 
400 PS-40 0.82 12 12 1000 
500 PS-40 0.78 12 12 1000 
750 PS-52 0.74 12 12 1000 

1000 PS-52 0.70 12 12 1000 


Vol. T2—No. 1%. 


it is 79 per cent. For gas-filled tungsten lamps the life 


` is based at present on the reduction of the candle- 


power to 75 per cent of the initial ; in normal times the 
limit is 80 per cent of initial candlepower as with 
vacuum lamps. A table similar to the one given has 
been made up for carbon-filament lamps, though the 
Government purchases only relatively few of them 
compared with its large purchases of tungsten lamps. 


METHOD OF TESTING THE LAMPS. 


All lamps are tested at the Bureau of Standards on 
alternating-current circuits fed from a special trans- 
former with a number of taps, giving the nominal volt- 
ages corresponding to the rating of the various classes 
of lamps. A small auxiliary transformer is supplied 
for each rack and taps are brought out so that the 
voltage can be adjusted to 0.2 volt. A 4o-kilowatt, 
single-phase, 125-volt generator with Tirrill voltage 
generator supplies the transformers for the lamps and 
keeps the voltage within 14 per cent. A recording 
voltmeter gives a permanent record of the voltage. An 
electric clock with relays is arranged to record the 
time of putting lamps on the life racks and removing 
them. 

The life test fs begun by determining the actual 
watts per candlepower at rated voltage; this specific 
consumption must be within the limits given in the 
table. To facilitate this test a special watts-per-candle 
meter is used. The initial candlepower of the lamp is 
also recorded on the card record for each lamp before 
the latter is put on the life-test rack. For carbon 
lamps candlepower tests are made at intervals of close 
to 100 hours; for tungsten lamps these tests are made 
at five definite periods during the estimated life. 

Since a life test ties up considerable equipment for 
a long time, studies were made to determine whether 
the tests could be accelerated by running them at higher 
voltage provided a definite relation could be estab- 
lished between voltage and life. In the case of vacuum 
lamps this relation was definitely established and those 
lamps are therefore run at excess voltage, the obtained 
shortened life being corrected on the final record. It 
was found that the life varies inversely as the 5.83 
power of the specific consumption (watts per candle) 
in the case of carbon lamps, and as the 7.4 power in 
the case of vacuum tungsten lamps. Similar relations 
were determined for variation of voltage and candle- 
power, current, and total watts. Equations were care- 
fully worked out showing these relations for tungsten 
lamps. They have the general form 

y = AL + Bx +c 
where + is the logarithm of the voltage, y is the logar- 
ithm of the other related quantity, while 4, B and C 
are constants. 

These equations are as follows: 


For watts per candle. y, = 0.9187? — 2.009.r + 0.07918 
For candlepower...., = —0.946x? + 3.592x 
For watts........... Vs = —0.028.7? + 1.583x 
For current......... y, = —0.028.7? + 0.5837 


In these equations the quantities + and y are given 
not in actual volts, watts, etc., but as the ratios of these 
to their nominal value; for specific consumption the 
nominal value is taken as 1.2 watts per candlepower. 
By means of these equations, if one knows the candle- 
power at any voltage, one can readily find it at any 
other voltage; likewise variation of the other quanti- 
ties with voltage can readily be found. These relations 
are not applicable to gas-filled tungsten lamps as a 
class, although they can be worked out with appro- 
priate constants for individual lamps. 
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Iron Wire for Transmission Lines 


Importance of Considering Iron Against Copper—Relative Advan- 
tages of Iron and Copper—Probably Permanent Place for Iron— 
Abstracted from Paper Before Minnesota Electrical Association 


By W. T. RYAN. 


Assistant Professor of Electrical Engineering, University of Minnesota. 


\HE possibilities of the use of iron wire have been 
given very much more attention since war prices 
have forced the central-station companies to 
consider more carefully the initial investment required 
for transmission lines serving sparsely settled commun- 
ities. Many rural copper-wire lines built to the stand- 
ards used in well-settled districts will not at present 
prices return sufficient revenue to pay the overhead 
charges on the investment. 

Iron-wire transmission permits the central-station 
companies to.take advantage of the lower cost of con- 
ductors and the higher tensile strength, which means 
longer pole spacings and consequently smaller invest- 
ment in poles and insulators. Poles, insulators and all 
kinds of line hardware have advanced so much in price 
that the reduction in the cost of the supporting struc- 
tures by the use of iron or steel wires is almost as im- 
portant an item in some instances as the saving in the 
wires themselves. 

The San Diego Gas & Electric Company is using 
550 and 700-foot spans with 14, 5/16 and 3-inch 
standard seven-strand steel wires on its 11,000-volt 
extensions. It also has 5214 miles of 14-inch steel in 
constant-current series circuits, as well as some 2300- 
volt iron-wire extensions. Three hundred fifty feet 
was the longest span it used with No. 6 copper wire 
and 450 feet with No. 2 or No. 1 hard-drawn stranded 
bare copper conductors. Shorter spans than the above 
would be required in Minnesota because of our se- 
vere snow, sleet, ice, wind and wide variations in tem- 
perature. In general, I think it is safe to say that the 
spans can be made at least 50 per cent longer if iron- 
wire transmission is adopted. 


#$ess2 28 g 
R 


-Wos 
E 
Kilowa 


Trt 


a 28 38 8 8 


B3 g 


' Amperes 


Fig. 1.—Constants Per Mile for No. 6 BWG Galvanized Iron BB 


Wire. 60 Cycles. 30-inch Spacing. 20° C. 


Cost oF CONDUCTORS. 


The capital expended on conductors depends upon 
the material and the total weight. The weight of the 
conductors necessary to transmit a certain amount of 
power over a definite distance will, of course, depend 
on the voltage and, apart from the engineering diffi- 
culties encountered at higher voltage, there are eco- 
nomic considerations which determine the maximum 
voltage suitable for any given conditions. Among 
these may be mentioned a possible increase in cost of 
generating equipment, the greater cost of stepup and 
stepdown transformers, of control apparatus, insula- 
tors. and of line poles and towers because of the wider 
spacings between conductors. Then again with extra- 
high voltages there is increased charging current and 
possible corona and hysteresis and eddy-current losses. 

Given a definite amount of power to be transmitted 
and a definite voltage, the current can be calculated. 
The most economical size of conductor is proportional 
to the current and independent of the electromotive 
force. The load-factor, which gives us the ratio of 
average load to maximum, does not give us the aver- 
age I?R loss as compared to the maximum I?R loss. 
The current should be figured as the square root of 
the mean squared value for copper-wire transmission. 
The square root of the mean squared value is about 
I.II times the average value. With iron-wire trans- 
mission R increases with the current. The resistance 
at the average value of the current will usually be 
about the right value to use. 

The economical size of wire is such that the annual 
cost of the energy wasted per mile of the transmis- 
sion line, added to the annual allowance per mile for 
annual charges on first cost shall be a minimum. 

If we assume that the cost of poles or towers, in- 
sulators, and cost of erection of the line is independent 
of the actual size of conductor, then the only variable 
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Fig. 2.—Constants Per Mile for Seven Strands No. 12 BWG Gai- 
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item is the capital expended on conductors and this 
item will be directly proportional to the weight of the 
conductor. The PR loss will be inversely propor- 
tional to the size of the conductor. Kelvin’s law for 
maximum economy states: The most economical sec- 
tion of conductor is that which makes the annual cost 
of the PR losses equal to the annual interest on the 
capital cost of the conductor material, plus the neces- 
sary annual allowance for depreciation. If the current 
is large, we may have to use a larger wire in order to 
give reasonably good regulation. If the current is 
small, we may have to use a very much larger wire for 
mechanical reasons. 

Let us assume that a certain small town Io miles 
distant has a maximum load of 8o kilowatts at 13,200 
volts, three phase, 6o cycles, and that the load-factor 
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Fig. 3.—Constants Per Mile for Three Strands No. 10 BWG Gal- 
vanized Iron BB Wire. 60 Cycles. 25-inch Spacing. 20° C. 


is 30 per cent with an average power-factor of 85 per 
cent. This gives us a maximum load current of 4.15 
amperes. If we assume No. 6 wire spaced 36 inches 
on an equilateral triangle, the charging current will be 
0.47 ampere. At full load this will reduce the 4.15 to 
about 4.1 amperes. Increasing this by 11 per cent to 
give us the square root of the mean squared value we 
get 1.49 amperes. We will assume that it costs 0.8 
cents a kilowatt-hour to put energy on the line, that 
copper wire costs 40 cents a pound, and the annual 
charge on the line is 10 per cent. Applying Kelvin’s 
law we get a No. 12 copper wire. For mechanical rea- 
sons we will be compelled to use a No. 6 copper wire, 
and the cost of our conductors will be $5028 for the 
ten miles. The line loss on maximum load will be 
only 42 watts per mile per wire, or 1.36 kilowatts on 
the entire line. The voltage regulation on maximum 
load will be about 1.7 per cent. The voltage regulation 
with the No. 12 wire would have been satisfactory if 
we could have used it. 

Three No. 6 BB iron wires 10 miles long will cost 
about $900 as compared to $5028 for copper wires. 
At the average load the resistance will be 11 ohms per 
mile, and at the maximum load 14 ohms. The equiva- 
lent PFR loss at full load will be 7.2 kilowatts or 9 per 
cent. The line regulation will be approximately 9 per 
cent. 

At the average load the line loss will be only (1.35) 
2X11 X 30610 watts, or slightly less than 1 per cent. 

A 1⁄4 or 5/16-standard steel cable would be suit- 
able for this line. The 5/16-inch cable would cost 
about $1000 and the PR loss at full load would be less 
than 7 per cent. To the $4028 saved on line wires 
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would be added another considerable saving since the 
spans could be increased, say, 50 per cent. 

If the maximum load on the above line were 500 
kilowatts, No. 6 copper wires would be required by 
Kelvin’s law and for good voltage regulation. Under 
these conditions iron wires would cost nearly twice as 
much as copper wires and the longer spans would be 
offset by the necessity for heavier supporting struc- 
tures for the larger iron wires. 


RELATIVE ADVANTAGES OF [RON AND COPPER. 


The relative advantages, from the standpoint of 
economy, of iron and copper on alternating-current 
lines are difficult to determine because the alternating- 
current resistance of iron conductors varies widely 
with the current and with the grade and makeup of 
the wire. The alternating-current resistance of a con- 
ductor depends upon its magnetic properties, and as a 
general rule the better the iron the more the resistance 
will vary with the current density because of the higher 
magnetic permeability of the higher grade iron. The 
resistance of a No. 6 copper wire is almost exactly 
the same with 1 ampere of 60-cycle alternating cur- 
rent flowing through it as it is with 5 or 50 amperes. 
The resistance as measured with direct current of a 
No. 6 EBB solid iron wire is 8 ohms per mile. 
The resistance with 7 amperes 60-cycle current is 20 
ohms, a rise of 150 per cent. For still larger currents 
the resistance falls off slightly. The direct-current 
resistance of No. 6 BB solid wire is 9.6 ohms. The 
alternating-current resistance with 12 amperes 60- 
cycle current is 18.9 ohms, a rise of 96 per cent. The 
alternating-current resistance of a 5/16-inch, seven- 
stranded, galvanized-steel cable is only 20 per cent 
higher with 15 amperes 6o-cycle current than it is 
with direct current. 

The economical advantages of iron wires for short 
high-voltage lines are now receiving very careful con- 
sideration. Iron wire is, of course, much: better from 
a mechanical standpoint but at a great disadvantage 
as regards conductivity and durability. The internal 
inductive reactance of iron wire is many times that 
of copper. This is not a serious consideration on very 
short lines. On lines that would be considered long 
for iron-wire lines and with higher voltages this factor 
may involve serious variations in the voltage. 

On voltages of 40,000 and above, and on lines, say, 
30 or 40 miles long and above, the charging current is 
so large and the self-induction of the line is so large 
that the voltage regulation varies widely between no 
load and full load, and the current for which iron 
wires show a real saving is so small that it is doubtful 
if the line would be built at all unless there were suf- 
ficient load to call for copper-wire transmission.* 

When we take into consideration the very long 
spans which may be used, steel conductors would show 
a very decided saving on many constant-current series 
street-lighting circuits. A  seven-strand 5/16-inch 
steel cable has an alternating-current resistance of 6 
ohms per mile at 6 amperes and 60 cycles. The volt- 
age drop in 10 miles would be only a little over 360 
or less than 10 per cent on a 4,000-volt circuit. If 
many of the existing copper-wire street-lighting lines 


*At this point in the paper Professor Ryan introduced many 


of the data and characteristic curves that were included in his 


article on “Iron Wire for Short High-Voltage Lines,” which 
was published in the ELECTRICAL REvIEw of September 22, 1917. 
pages 496-500. In it were included a summary of the tests of 
the Flandreau-Elkton iron-wire transmission line of the Dakota 
Light & Power Company, comparison of the effect of iron and 
copper on line-voltage characteristics, discussion of the kinds 
of iron wire to select from, and a statement showing that iron 
wire is worth considering even in normal times, since the ratio 
between the price of iron and copper is about the same at times 
of low as of high prices. 
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were replaced with steel cables, every other pole could 
be taken out. 

Copper wire is not indispensable in electric power 
transmission. For long extra-high-voltage lines, alum- 
inum is sometimes cheaper than copper. The Ger- 
mans are reported to have discovered an alloy of zinc 
which combines ductility and toughness with fair elec- 
trical conductivity. In some cases they have even used 
iron wire covered with a double coating of good var- 
nish instead of the ordinary form of insulated wire. 

The Bureau of Standards, Washington, D. C., will 
in the very near future publish the results of its study 
of iron-wire transmission, and will give data on which 
to base sags and tension in the spans. There is no 
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question but what iron wire is considerably stronger 
than even the best hard-drawn copper wire, also that 
the variation in the tension and sag will be somewhat 
less than with copper wire. The Central Connecticut 
Light & Power Company has put three No. 4 B. B. 
iron wires on poles in two instances 480 feet apart. 
A sleet storm which broke a number of telegraph 
wires on poles 125 feet apart did not affect this in- 
stallation. 

Obviously longer spans, therefore fewer poles, cross- 
arms, pins, and insulators, may be used. Sometimes 
the liability to rusting is viewed with alarm. If small 
iron telephone wires are safe for from ten to twenty 
years, the larger wires will have a longer life, since 
the larger the diameter, the less the relative surface 
exposed to rust compared with the weight. Further- 
more, although nearly all the 6o0-volt trolley wires 
suspended over the heads of pedestrians in busy streets 
are supported by stranded galvanized-iron wire, casu- 
alties due to the rusting away of these wires seldom 
occur. 


Ripon Light & Water Company, Ripon, Wis., 
and its subsidiary companies, namely: Green Lake 
Electric Company, Kingston Electric Company, 
Markesan Electric Company, Wisconsin Light & 
Power Company, furnishing light to Rosendale and 
Eldorado, have been taken over by the Wisconsin 
Power, Light & Heat Company of Chicago. The new 
owners plan for the present to operate the properties 
as a separate group with the present employees, the 
only change being the appointment of a new general 
manager in place of W. E. Haseltine, who is now in 
service. The company is building a power line from 
the generating station at Kilbourn to connect up the 
Ripon group of properties. 
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PRESIDENT URGES ENGINEERING PREP- 
ARATION IN UNIVERSITIES. 


Army and Navy Calls for Services of Many Advanced 
Engineering Students. 


The March number of the Michigan Technic, issued 
by the College of Engineering, of University of Mich- 
igan, Ann Arbor, contains a facsimile letter from 
President Wilson, urging preparation in engineering 
aS a means of helping carry on the war and of aiding 
in reconstruction after the war. The President’s let- 
ter came as the result of resolutions prepared by a 
committee composed of members of faculties of sev- 
eral institutions as follows: Dean F. L. Bishop, Uni- 
versity of Pittsburgh; Prof. C. R. Mann, Carnegie 
Foundation; Prof. A. E. Kennelly, Harvard Univer- 
sity and Massachusetts Institute of Technology ; Dean 
M. E. Cooley, University of Michigan, chairman. 

In the University of Michigan the attendance in 
the engineering department has fallen off 25 to 35 per 
cent, and probably the same is true of other colleges. 
Calls are continuous from the Army and Navy for the 
services of the more advanced students in engineering 
and it is gredicted that graduating classes this year 
will not be more than half their numerical size. 

“The average age of engineering graduates in this 
university is 23 years, 

The establishment of the Engineer Enlisted Reserve 
Corps and Naval Reserve Force at this institution, it 


. is thought, will keep many in the college, there being 


250 to 300 upper classmen in these reserves. 


LIGHTING AN ELEVATOR CONTRACT JOB. 


In building a concrete elevator or grain storage 
work must progress night and day with practically 
no interruption. This for the reason that great integ- 
rity is demanded of the structure because of immense 


Lighting of Grain Elevator During Construction. 


pressures existing after the tanks are filled: To gain 
this, fresh concrete must be poured onto concrete that 
has not been allowed to stand over an hour or so. 

Moving forms are used as in the case of the 
2,000,000-bushel grain storage of the Quaker Oats 
Company at Cedar Rapids, Ia. On these forms 
scantlings are erected as masts to carry a great number 
of incandescent lamps as shown in the accompanying 
view. The Leonard Construction Company of Chi- 
cago, Ill., was the contractor on this work. 
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Interesting Electrical Features of 
Chicago's Evangelistic Tabernacle 


Low Initial Cost, Temporary Character of Structure, and Endeavor 
for High Salvage Combine to Effect Unique Features of Wiring 


HE SUNDAY tabernacle in Chicago, erected for 
| the three-months’ evangelistic campaign by 
William Ashley Sunday, possesses a number of 
interesting features. The structure is only a tempo- 
rary one, the duration of the campaign is to be three 
months. It has a seating capacity of 12,000 persons, 
with standing room for 4000 more, was erected hur- 
riedly, and is to be dismantled at the completion of the 
campaign with as high a salvage as possible. The tab- 
ernacle is made entirely of wood, a large portion of 
which is of finished surface on account of acoustic 
properties, the endeavor being that there shall be as 
little interference with sound waves as possible. 

A number of electrical features of the tabernacle 
stand out prominently. The work is almost entirely 
of the open variety. Another fact is that the form of 
construction is what might be considered as the appli- 
cation of outdoor construction to indoors, the interior 


wiring approaching in similarity that often employed 
for outdoor secondary distribution. Although open 
wiring is used, it is not of the usual cleat and knob 
variety, but instead brackets are used for supporting 
both conductors and light units. 

Service to the tabernacle is furnished from the 
underground mains of the Commonwealth Edison 
Company, with three-wire 220-110 volts direct current. 
The main service panel is of slate mounted upon angle 
iron and carries one two-pole service switch and ten 
50O-ampere two-pole_ single-throw switches, each 
equipped with enclosed fuses. This service board is 
enclosed in standard steel cabinet with two doors open- 
ing full size of cabinet and fitted with vault door han- 
dies. An entirely separate service cabinet, having its 
own meter, service switch and distributing board is 
eee for the emergency circuits, as described 
ater. 


Gereral View of Interior Lighting, Sunday Tabernacle, Chicago. 
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There are nine sets of three-wire feeders running 
from the service board to the nine cabinets situated at 
different locations throughout the tabernacle. Five of 
these cabinets control the general lighting, two exit and 
corridor lighting, and one the restaurant and comfort 
station lighting in adjacent structures and one the out- 
side lights. Four of the feeder cabinets for general 
lighting and that serving the restaurant and comfort 
stations are of No. 6 Simcore wire; one short circuit 
for generai lighting and the exit and corridor lights 
are supplied by No. 10 wire, while the outside lights 
use No. 8 Simcore wire throughout. 

All feeders are three-wire, while all circuits are 
two-wire. There are 11 cutout cabinets controlling 
the various distributing circuits. These cabinets are 
mounted upon slate panels enclosed in standard steel 
cabinets. All cabinets are equipped with spring hinges 
and Yale locks. 

Both feeders and distributing circuits are carried 
upon National brackets (No. 5003). This is a three- 
insulator bracket, the insulators being bolted to the 
galvanized iron base by a U-bolt, one to each insulator. 
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Plan of Sunday Tabernacle, Chicago. 


These bolts may be inserted in any of several positions 
according to the direction of travel of the conductors 
passing through the insulators. The bracket base is 
fastened to the roof rafters by nails. The spacing of 
rafters, and therefore brackets, is 16 fet. Because 
of the spacing between brackets, namely, 16 feet, No. 
12 wire is used for all distributing circuits. The two 
conductors of each distributing circuit are carried on 
the two outer insulators of the National brackets, while 
the central insulator acts as a strain or suspension 
insulator for the lighting unit or pendent fixture. The 
pendent fixtures for general lighting are composed of 
National X-Ray beehive reflector No. 570 and tung- 
sten lamp. While the sizes of these lamps are mostlv 
each of 100 watts, the fixture over the preacher’s plat- 
form is 500 watts, carried by a National X-Ray bee- 
hive reflector No. 580. The customary pipe stems of 
all fixtures have been dispensed with and the light 
units are instead supported from the center insulator 
of the National bracket by No. 14 brewery twisted-pair 
cord. The toilets and offices are equipped with Hub- 
bell sockets, while those for the offices have pull chains. 
For the corridor and exits keyless receptacles with 
porcelain bases screwed to the walls and partitions or 
of the weatherproof variety, as the case may be, are 
employed. 

To prevent accidents due to fuses blowing, fires, 
cranks pulling switches or cutting wires, and so on, 
special precautions have been emploved to prevent the 
tabernacle from being plunged in darkness. An emer- 


gency service is provided, separate and isolated from 
the main service to the tabernacle. This emergency 
service has its own service switch, meter and control 
cabinets from which circuits supply corridor lights, 
exits, portions of the main assembly room and Billy 
Sunday’s private quarters. In this way, if the main 
service was interrupted, the tabernacle would still be 
sufficiently well lighted to permit safe movement of 
the audience and protection of the speaker and pre- 
clude the chance of panic. Altogether there are three 
cabinets for the emergency lighting. The lights at the 
exits are dipped in red, to indicate exits. 

The connected load, aggregating about 42 kilowatts, 
is made up of the following lamps: 

350 100-watt lamps. 
75 60-watt lamps. 
40 40-watt lamps. 

I 500-watt lamp. 

The work of erecting the tabernacle was quickly 
carried out, and it is expected that when the time 
comes to disassemble it that there will be a very large 
amount of material available for use again, and none 


the worse for its use in the present instance. The 


methods employed for the wiring aimed at absolute 
safety, low initial cost and high salvage. The form of 
wiring employed has been found entirely adapted to 
conditions; in fact, the really quasi-outdoor construc- 
tion methods have proved to be satisfactory, since the 
roof is not entirely rainproof. 

The wiring of the tabernacle brought out very 
favorable comment, as has also the illumination. The 
tabernacle was designed by Holabird & Roche, archi- 
tects, while the wiring was executed by the Freeman- 
Sweet Company, both of Chicago. 


NEW COMMITTEE TO CONSIDER BRITISH 
ELECTRIC SUPPLY PROBLEMS. 


The Council of the Institution of Electrical Engi- 
neers has nominated C. H. Wordingham, director of 
electrical engineering at the British Admiralty, as its 
president for a second year. Two eminent electric 
power supply men are named as _ vice-presidents— 
W. A. Chamen, engineer of the South Wales Electric 
Power Company, and R. A. Chattock, city electrical 
engineer of Birmingham. The three experts named 
form a distinguished electric supply trinity for a year 
in which the question of national electric supply reor- 
ganization and development will be continuously to the 
fore. Mr. Wordingham was once city electrical engi- 
neer of Manchester. Mr. Chamen was formerly in a 
similar capacity at Glasgow, and Mr. Chattock, now 
at Birmingham, has one of the greatest English munici- 
pal electricity undertakings in his charge. 


UTILITY COMMISSION REQUIRES NEW 
GAS INSTALLATIONS. 


The State Public Utilities Commission has issued 
an order requiring the Public Service Company of 
Northern Illinois and the Peoples Gas Light & Coke 
Company, both of Chicago, to continue to make new 
gas connections. They are allowed, however, to re- 
auire a deposit from new customers to cover the cost 
of such connections, which amount will be refunded at 
the rate of 25 per cent a month, with interest at the 
rate of 5 per cent per annum. 


Some must go. All must give. Buy Thrift Stamps 
and War Stamps at every opportunity. Onlv some 
mav fight with arms. But we can all aid the cause with 
a barrage of money. 
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UTILITIES AND THE WAR. 


Abstracts from a Valuable Paper, Dealing With Existing 
Conditions, Read at Wisconsin Electrical Convention. 


That 6 per cent, or a little above the current interest 
rate in a community, is deemed a reasonable return on 
utility capital is being proved a fallacy, according to 
conclusions set forth by M. C. Ewing in a paper read 
before the Wisconsin Electrical Association, at Mil- 
waukee, March 27 and 28. Mr. Ewing is secretary- 
treasurer of the Wisconsin Valley Electric Company, 
Wausau. A summary of portions of his paper is as 
follows: 

For years past every progressive company has pur- 
sued an optimistic and liberal policy with respect to 
furnishing additional service and securing additional 
customers. Development and progress has in the past 
been the universal utility aim. This policy has required 
an endless stream of new capital, and rare is the com- 
pany whose net earnings have provided funds out of 
the profits of the business for extensions to property 
and to plant accounts, but rather has it been necessary 
to provide new capital, by the sale of additional securi- 
ties; and the net earnings have been maintained at an 
irreduceable minimum, for even under normal peace 
times. The highest court of the land, in one instance 
at least, has decreed that 6 per cent was a reasonable 
return upon utility capital, and substantially all deci- 
sions of regulating bodies, when analyzed, have in 
practice declared that a reasonable return was little 
above current interest rates in the community where 
supplied. This reasoning is now being proved a fal- 
lacy. 

Discussing war conditions, Mr. Ewing says: 

The unprecedented increase, in the cost of fur- 
nishing utility service, found the companies bound 
down with iron laws, and public prejudice against 
utility rate increases, so that increases for utility out- 
put to meet increased costs of production has been de- 
nied the utilities, while open to all private industrial 
institutions which have availed themselves not only of 
necessary increases, but in many instances have ad- 
vanced their prices far beyond the point of necessity. 

The prosecution of this war and the possibilities of 
other international complications demand the furnish- 
ing by the utilities of every demand for power, heat 
and transportation required for the essential industries 
or for the successful arming and maintaining of our 


‘army and navy as well as for our domestic necessities. 


The demands for electric power for war purposes 
have been great and they may be greater; this power 
must be furnished whenever and wherever demanded 
and the credit of the utilities must be kept high. If 
private management cannot meet the test, the utilities 
must follow the railroads and be taken over by the 
government. 

The first and primary consideration of the utilities 
is sound credit, and sound credit is only possible with 
adequate net earnings, and adequate net earnings is 
only possible with advanced rates and it is the solemn 
and urgent duty of the managements of the utilities 
to at once demand, rather than to petition, for rates 
which will adequately meet this unparalleled condition. 
We do not want them in two years; we want them 
now. There is no class of industries which can show a 
greater efficiency of operation than the utilities of 
America. Every effort should be made to connect for 
the interchange of power the various electrical plants 
and systems of the state and nation. Only those who 
have already made such connections appreciate the 
benefits and economies possible. 


We need waste no time in pointing out in detail 
our still rapidly rising costs. Every one understands 
that our period of rising costs will not be fully re- 
flected in our statements of 1917. They will seek a 
higher level during the next 12 months. 

In reference to maintenance the following pertinent 
declarations are made: 

The utility properties must be kept in a high state 
of efficiency now and at all times. Every effort must 
be made to use so far as possible the materials at hand, 
but our equipment must not be permitted to deteriorate 
into an inferior condition. It must, on the contrary, 
be kept in the highest state of physical condition, to 
meet the unusual demands which are to be made 
upon it. = 8 

And what is our duty with respect to our trained 
men? Private business with its higher levels of net 
earnings is paying, and can possibly for a time afford 
to pay, wages to men which seem almost prohibitive 
to the utilities. The time is coming, and it may not 
be far distant, when this condition will no longer pre- 
vail and it may be reversed. Year in and year out the 
utility employments are a safe, sure and lucrative em- 
ployment, and it should be pointed out that in the past, 
when factories were idle and when soup houses were 
common, as they will be common again, that the utility 
employment continued without change 365 days a year. 
In the meantime, we should so far as possible pay our 
old and reliable employes as nearly the general indus- 
trial level, and substitute women wherever it becomes 
necessary to fill the vacancies which may occur by 
draft or otherwise. 


PITTSBURGH UNIVERSITY OFFERS RADIO 
ENGINEERING COURSE. 


A course in radio engineering for technical gradu- 
ates will be given at the University of Pittsburgh, start- 
ing May 20 and extending over a period of eight 
weeks. This will be open only to graduates in elec- 
trical or mechanical engineering who are recorded in 
Class I of the National Army draft. Men enrolling 
in it will be placed by the Government in Class V until 
completion of the course, when they will be inducted 
into the Signal Corps and sent to an army school for 
further training. The need for men familiar with the 
technique of radio communication is great and the 
need for obtaining commission ultimately are very 
good. 

There is no charge for tuition, but students must 
provide their own living and travel expenses. As the 
number of men is limited, application should be made 
at once to Prof. H. E. Dyche, Department of Elec- 
trical Engineering, University of Pittsburgh, Pitts- 
burgh, Pa. 


MACHINE TOOL TRADES FORM LIBERTY 
BOND COMMITTEE. 


Representatives of the machinery and machine 
tool trades of Greater New York have organized 
a special committee for promoting the sale of Liberty 
bonds in this field. The committee, a part of the 
Rainbow division of the Liberty Loan Committee, with 
headquarters located at 334 Fourth Avenue, New York 
City, is comprised of 48 members, many of whom are 
prominent in the machine tool industry. Those ac- 
tively in charge of the work are J. W. Lane, chairman; 
R. L. Patterson, vice chairman; Charles B. Houston, 
secretary; Charles A. Hirschberg, publicity director, 
and Norman Dodge, director of speakers. 
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Industrial Application of the Synchron- 


ous Motor 
ONSERVATION is now being applied toward 
almost every expenditure of effort, time and 
material in the desire to do more in less time. 
Central-station companies have long since had their 
loads restricted because of lack of capacity or fuel, or 
both. Enforced economies in the way of cessation of 
needless plants, lightless nights and so on are the order 
of the day. With conditions as they now are, low 
power-factor and the loading up of equipment by 
needless wattless current is no longer to be tolerated 
with the same patience that it was in pre-bellum days, 
when capacity was not so hard pressed as it is today. 

Figured back to the coal pile, low power-factor has 
always been expensive. But today it is anathema to 
the cause of economy and efficiency, when all useless 
expenditures of energy and needless wastes are being 
sought out and eliminated under the insatiate require- 
ments of war. Low power-factor, therefore, like the 
enemy in our midst, should be remedied wherever 
feasible. These days when loads cannot be connected 
up because of shortage of capacity, wattless current, 
which is not wattless when figured back to the coal 
pile, and when considering heating and loading up of 
turbines, exciters, generator windings and conductors, 
becomes a menace, and its reduction imperative. 

In the past, wattless current and low power-factors, 
in fact, any power-factors that happened, were quite 
generally accepted as a matter of course. But today 
under the stress of war, it is forcibly emphasized that 
the reduction of wattless current means economy of 
capacity and fuel—and both are vital needs. This 
being so, attention turns to reducing the wattless cur- 
rent. And in doing so, like so many cther things since 
the war, the tendency is to go straight at the problem 
to the root instead of where more convenient and easy 
but less efficient. The place to correct for low power- 
factor is where the low power-factor occurs, which is 
where the load exists. For example, if low power- 
factor is due to a number of induction motors lightly 
loaded, the place to correct for the power-factor is at 
the motors and not at the generating station with its 
intervening transmission lines, thus reducing losses 
throughout the system and improving operation and 
efficiency in general. This is one reason why the syn- 
chronous motor is finding increasing adoption for im- 
proving commercial power-factors, namely, that it can 
be located where needed, which, after all, is the logical 
place, since the customer may correct for his indi- 
vidual power-factor, whilst the central station man- 
ipulates the over-all power-factor of the system. 

The synchronous motor today is being mobilized in 


the nation’s cause in raising the power-factors of many 
industrial plants. One by one the characteristics of 
the synchronous motor have been better adapted to 
commercial uses, until today it is possible to obtain 
it with characteristics very similar to the induction 
motor within certain limits. And within these limits 
it is quite feasble, and often desirable, to use the syn- 
chronous motor in place of the induction motor. High 
pull-out torque, low pull-in torque, stable running and 
reasonable starting characteristics are now obtainable, 
with which go, of course, higher efficiency, constancy 
of speed independent of voltage variation, flexible con- 
trol of power-factor, and greater choice of speeds. In 
the matter of initial cost, floor space and amount of 
skill or attention required the synchronous motor is at 
a disadvantage to the induction motor. But these dis- 
advantages are not as serious as might be at first sup- 
posed, because where it is financially feasible to correct 
for power-factor it 1s policy to use the synchronous 
motor also for mechanical applications, which absorbs 
part of the cost. 

As the design of the synchronous motor for indus- 
trial purposes is somewhat of a compromise, as are all 
things, between high starting torque on the one hand 
and low pull-in torque on the other, certain applica- 
tions naturally suggest themselves as being particularly 
well adapted to synchronous motor drive. Sinee start- 
ing is, fundamentally, the weak feature of the syn- 
chronous motor, and since power-factor control and 
efficiency are the strong features of its running, it is 
natural to apply the synchronous motor where it will 
not be called upon for frequent starting. On the other 
hand, with its starting characteristics it is well able to 
drive apparatus requiring low as compared with high 
running torque, obtainable by shifting the load or by 
unloaders. Some of the more obvious applications are 
air and ammonia compressors, blowers, pulverizers and 
rock crushers, centrifugal pumps and any other form 
of drive where the load may be increased after full 
or synchronous speed has been attained. 

It has often been claimed there is a motor for every 
purpose. And there are many purposes where the 
synchronous motor can be very usefully employed 
instead of induction motors, for improving power- 
factor and extending the limitations as to capacity and 
voltage regulation low power-factor imposes on appa- 
ratus and performance. Power-factor correction 
should more often be placed upon a dollar and cent 
basis, whether as affecting rates for energy or as con- 
cerning investment and operating expenses of existing 
plant or for extensions. And on this basis, making it 
a business proposition throughout, the synchronous 
motor deserves even greater consideration and wider 
application than it is receiving. 
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The Portable Substation 


ERHAPS one of the most commonplace features 
pP at the present time is the unexpected. So many 
unexpected things have happened that people are 
becoming accustomed to, and are prepared for, the un- 
expected. The central station has long been accus- 
tomed to being prepared for the possible, the peak load 
that comes daily and that may come with changeable 
weather, by having available equipment and capacity 
for the loads that may come and before they actually 
occur. However, since the war even the central sta- 
tions have been taxed to the limit in attempting to meet 
exceptionally heavy loads in unexpected places and at 


unexpected times. Munition factories have sprung up, - 


army cantonments have come into being, and so on, 
necessitating service on short notice and of excep- 
tional load-factor and magnitude. 

For meeting many forms of load that change from 
time to time and from place to place it is desirable to 
have equipment that may likewise be moved quickly 
from place to place as is required. Equipment ar- 
ranged so that this is possible is usually called a 
portable substation. In the past the portable substa- 
tion has been used quite widely, but mainly by electric 
railway companies, because of the necessity of employ- 
ing converting apparatus and the large amount of 
apparatus necessary to convert from alternating to 
direct current. Nevertheless, the portable substation 
may often be of great value to the central station, for 
many central stations operate street-car systems, while 
many more furnish the energy for operating them. 
And there are other instances where the portable sub- 
station may be of use entirely apart from electric 
traction. 

At these times when housing problems exist, when 
publicity is being given the inability of electric railways 
to haul the large masses of munition workers to and 
from work because of limitations imposed by their 
transmission systems and rolling stock, and the threats 
of the Government to take over and operate traction 
utilities that fail to furnish the required service, the 
portable substation suggests itself as a possible partial 
solution for more than one handicapped system. 

There are many places where the portable substa- 
tion has saved far higher investment in copper than 
would have been necessary without it. It serves the 
place of copper, with the advantage that it may be 
moved from place to place as needed, and on short 
notice, and without deterioration, whereas copper can 
not be strung, taken down and restrung elsewhere 
without deterioration, loss of time and at considerable 
trouble. Moreover, the portable substation does not 
deteriorate through movement, whilst conductors kink 
and break and become brittle if handled often, not to 
mention the waste of material and labor. The portable 
substation is flexible and efficient, convenient and 
widely applicable. Wherever there is the overhead 
transmission line or underground conductors and the 
space for the station, there the portable substation may 
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be installed so long as its use is required. During pre- 
bellum days the race course, the amusement park, 
band-stands, the lake and sea shores, steep grades at 
special times—these called the portable substation into 
use. Today with the country at war there are the drill 
grounds, the National Army training camps, munition 
factories, and so forth, where loads have sprung up 
and require methods of meeting them, a short but 
severe peak—some regular, some transient. 

Another use of the portable substation that has 
proved of extreme value in more than one instance is 
where apparatus in a substation becomes ineffective 
for long periods due to burnouts, and the portable 
substation can be moved to replace the stationary 
equipment that has become inoperative. 

The need for converting apparatus and the condi- 
tions to be met have resulted in the portable substation 
finding greatest application for electric railway service. 
However, other uses are cropping up. One such appli- 
cation of the portable substation that has not received 
nearly the attention that it ought in these times of 
forced outputs under serious handicaps is that of the 
mine. A substation should be preferably located at the 
center of gravity of its load. In most mines the sub- 
station 1s located at the mine head. As the workings 
extend, distribution losses increase, voltage regulation 
becomes worse, hindering output, overloading ma- 
chines and causing burnouts as well as many delays 
and lost motion. A portable substation in the mine 
moved as conditions dictate with gradual growth or 
transient activity locally is able to relieve overloaded 
copper, increase production and usually lower oper- 
ating costs. 

The electric welding outfits, another ‘specialized 
form of portable substation, will doubtless find their 
way in increasing numbers where riveting is giving 
place to welding, and the oxy-acetylene flame to electric 
cutting. Another form bordering on the outdoor sub- 
station is the control, transformer and meter installa- 
tions often used by central stations for supplying en- 
ergy for construction purposes by contractors. 

It is cheaper and in every way better, where cir- 
cumstances permit, to have equipment adaptable for 
movement from place to place as required, than to have 
it stationary, often unused for long periods, and not 
earning a return nor serving useful purpose other 
than being in readiness to serve. 


Which Will You Choose? 


HICH will you choose? 
The Government needs all the money, 
material, and labor it can get, and more. This 
is a war of equipment. No matter how brave our men 
are, they cannot face the greatest military organization 
the world has ever known with bare hands. There is 
not enough labor and material in the country for our 
usual comforts and luxuries and for our fighters’ ne- 
cessities. We must choose which it shall be. “Back 
up the Boys.” Buy Liberty Bonds. 
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Week’s Events 
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Wisconsin Electrical Contractors Meet—Engineering Coun- 
cils Activitiees—Water Power Development Need Shown 


N. E. L. A. CONVENTION TO BE DEVOTED 
ENTIRELY TO WAR PROBLEMS. 


Only Matter of Major Importance to Be Presented— 
“Winning the War” Slogan of Association. 


In a communication addressed to members of the 
National Electric Light Association, dated April 20, 
President J. W. Lieb makes the following comments 
relative to the forthcoming annual convention of the 
Association. 

The thirty-fourth annual meeting of the National 
Electric Light Association and its forty-first conven- 
tion, to be held at the Hotel Traymore, Atlantic City, 
June 13 and 14, 1918, will be devoted entirely to prob- 
lems of the war. 

This will be a strictly business meeting, without 
entertainment of any kind. It will concern itself en- 
tirely with the vital problems of the industry arising 
out of the war, toward the winning of which the 
thoughts and energies of every public utility must be 
consecrated. 

Mo papers will be read. Reports from committees 
and individuals and discussions will be confined to 
matters of major importance and the brief two days 
will allow no time for the usual helpful discussions on 
general topics relating to the progress of the art. 
Everything said and done must be keyed to a victorious 
conclusion, and an early one, of the great struggle on 
which our nation has entered and in which our in- 
dustry is taking a part of continually growing im- 
portance. 

There will obviously be a reduced attendance far 
below the numbers in pre-war years. Naturally, mem- 
ber companies, large and small, will endeavor to be 
represented by at least one of their officers or execu- 
tives; and others in attendance would preferably be 
selected from among those dealing directly with the 
member-company’s activities affecting war work or 
civilian co-operation with the National Government. 

Our industry, increasingly a permeating factor in 
the national life, is now subjected to abnormal strains 
on its personnel and resources. It is the desire at 
such a vital juncture to devote the time and energies 
of the Association and of those at the convention to 
only one enterprise which now counts—Winning the 
War. 


EFFECTIVE GOVERNMENT CONTROL OF 


PETROLEUM PRODUCTS. 


Mark L. Requa, director of the Oil Division of the 
United States Fuel Administration, speaking on the 
“War Service of the Petroleum Industry,” says: 

“Tf zonal distribution of petroleum products is nec- 
essary to supply national needs, zonal distribution will 
be accomplished. If pooling of tank cars and ships 
will more efficiently meet national demands, those fa- 
cilities will be pooled. If well-drilling supplies must 
be allocated in order to produce the greatest quantity 
of oil to meet the increasing demands for oil, well- 


drilling supplies will be allocated. If licensing of job- 
bers and others is necessary, they will be licensed. If 
the petroleum industry or any part of it is so unwise 
as to engage in profiteering, ways and means will be 
found to correct that condition. In short, whatever 
the national needs may be, everything that is necessary 
will be done to meet those requirements. President 
Lincoln summed up the case when he said in 1863: ‘I 
think the Constitution invests the Commander-in-Chief 
with the law of war in time of war.’ ” 


UTILITY REPRESENTATIVES OF THE 
SOUTHWEST HOLD ANNUAL 
CONVENTION. 


Discussion of War Problems Salient Feature of Three 
Days’ Sessions at Galveston. 


The consideration of problems relating to the prose- 
cution of the war characterized the addresses and dis- 
cussion at the fourteenth annual convention of the 
Southwestern Electrical and Gas Association held at 
Galveston, Texas, April 15, 16 and 17, 1918. The spirit 
that pervaded the convention was well reflected in the 
patriotic adéress by Edward F. Harris, Galveston, on 
“War Savings, a Solution of Our National Problem,” 
who urged the vital importance of giving effective 
home support to the men on the firing line. He urged 
the electrical and gas men to encourage thrift among 
their employes and outlined the advantages of war 
savings stamps and certificates. Mr. Harris was fre- 
quently interrupted by applause. | 

Lynton T. Block, president of the Employers’ In- 
demnity Insurance Association of St. Louis, spoke on 
“Jovian Insurance,” telling of the advantages offered 
by the Jovian insurance plan, which is open only to 
members of the order. 

H. C. Morris, president of the association, in his 
annual address, discussing the problems of public utili- 
ties, said: “The most vital matter is the ratio between 
operating expenses and gross income because that ratio 
must be in favor of the gross earnings to an extent to 
provide a reasonable return on our investment in our 
properties or we are potentially bankrupt, for the rea- 
son that one of our liabilities is the necessity of con- 
tinually giving our customers a 100 per cent local serv- 
ice, and we are compelled to cut our service in either 
quantity or quality. 

“The most surprising condition which has come 
upon many of us within the last year is that, while our 
gross receipts have largely increased, our operating 
expenses have increased in so much greater proportions 
that in almost every case our profits have decreased. 
As a matter of law we are compelled to take on any 
new business under prescribed conditions offered us in 
normal times, but the times are so abnormal that we 
are often compelled to protect customers by refusing 
new business which causes any expenditure for exten- 
sions, enlargements or increases. 

“The question of fuel in Texas is a complicated 
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matter, because we have four fuels locally available— 
coal, lignite, natural gas and oil. The distances in the 
state are so great that freight and pipe line costs are a 
large factor. The necessities of the national govern- 
ment are such at this time that not only have the mine 
prices been raised on coal, but freight rates in some 
cases have also been advanced. It seems probable that 
, the use of oil as fuel may be still further restricted in 
the future to an extent which will make it too costly or 
too uncertain for the use of public utilities.” 
At the second day’s session reports were made by 


H. S. Cooper, secretary of the executive committee, . 


during which he displayed a geological map of: Texas, 
in which the locations of the lignite beds were shown. 
These beds were found to be located near the cities 
where the largest public utilities plants in the state are 
being operated. Mr. Cooper said that the deposits 
would be useless unless steps were taken to make the 
fuel easier to handle. 

Upon suggestion of H. C. Morris, of Dallas, the 
committee agreed to consider sending two young men 
to the University of Texas to take a special course in 
geology to find a solution of the fuel problem through 
the lignite beds. 

The question of increasing rates was discussed by 
nearly every one in attendance. The prevailing opin- 
ion was that eventually the rates must be raised be- 
cause of the increased costs of labor and fuel. J. C. 
Kennedy, of Brenham, reported that some concerns 
have increased their rates without receiving complaints 
from the public. Others maintained that in nearly 
every instance the public probably would complain if 
the rates are increased, but that the public must be 
educated to the fact that it may be necessary to in- 
crease the rates on account of conditions being ab- 
normal. 

The question of obtaining sufficient fabor during 
the war also was discussed. The delegates said that 
they were making the best of conditions under the cir- 
cumstances, but all of the companies which they repre- 
sent have lost many capable employes on account of 
the draft. Some of the companies are training men 
who are not subject to draft to take the places of men 
who have been called. 

R. W. Van Valkenburgh, of Dalas, Texas, gen- 
eral manager of the Western Electric Company of 
Texas, read a paper on “Suggestions for Conservation 
in Purchasing from the Seller’s Standpoint.” The 
paper contained suggestions that might be used by the 
sellers and pointed out the necessity of conservation. 
The paper was followed by discussions on the subject. 


The election of officers for the ensuing year re- 


sulted as follows: 

President, W. A. Sullivan, Shreveport, vice-presi- 
dent and general manager of Shreveport Railway 
Company; first vice-president, Burr Martin, Dallas, 
general manager of Texas Electric Railway; second 
vice-president, E. S. Fletcher, general superintendent 
of Texas Power & Light Company, Dallas; third vice- 
president, A. Hardgrave, chief operating engineer of 
Southwestern Utilities Company; treasurer, J. B. 
Walker, Dallas; secretary of executive committee, 
H. S. Cooper, re-elected. 

Members of executive committee are as follows: 
W. A. Sullivan, of Shreveport; Burr Martin, E. S. 
Fletcher, A. Hardgrave and H. C. Morris, of Dallas: 
R. Merriwether, of Dallas, general superintendent of 
the Dallas Railway Company; J. C. Kennedy, of Bren- 
ham, general manager of the Brenham Compress and 
Oil Company; S. R. Bertron, Jr., of Houston, vice- 
president and general manager of the Houston Light 
& Power Company; F. D. Murphy, of Houston, vice- 
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president and general manager of the Houston Gas & 
Fuel Company; F. J. Storm, of Amarillo, vice-presi- 
dent of the Amarillo Gas Company; W. B. Head, of 
Dallas, vice-president of the Texas Light & Power 
Company; W. B. Tuttle, of San Antonio, vice-presi- 
dent and general manager of the San Antonio Public 
Utilities Company, and C. H. Clifford, of Dallas, rep- 
resenting the Northern Terminal & Texas Traction 
Company. 

Members of Advisory Board: Alba H. Warren, 
manager of the Galveston Electric Company; H. O. 
Clark, of Houston; K. L. Simons, of El Paso; F. L. 
Weisser, of San Antonio; H. E. Danner, of Houston; 
B. F. Cherry, of Weatherford ; A. Patterson, of Texar- 
kana; D. G. Fisher and J. P. Griffin, of Dallas; F. H. 
Matthes, of Abilene; R. J. Irvine, of San Angelo; 
J. W. Carpenter, of Corsicana; H. E. Barton, of Cal- 
vert; J. E. Cowles, of Shreveport; F. M. Lawton, of 
Wichita Falls; P. A. Rogers, of Denison; V. W. Berry, 
of Fort Worth; R. G. Cooper, of Dallas; R. C. Jones, 
of San Antonio; R. W. Van Valkenburgh, C. W. 
Davis, H. E. Hobson and F. G. Kune, of Dallas, and 
C. A. Newning, of Houston. : 


COMMON SENSE FOUND VERY ESSENTIAL 
IN ILLUMINATION. 


Paper by F. J. Pearson Before Illuminating Engineering 
Society Deals Chiefly With Store and Factory Lighting. 


In spite of the important advances made in the art 
of illumination in the last ten years, it is not uncom- 
mon to find serious mistakes made in lighting installa- 
tions. This emphasizes the imperative need for ysing 
common sense liberally in applying the principles of 
illuminating engineering to solution of any lighting 
problem. These were some of the most striking points 
brought out in a paper by Frederick J. Pearson before 
the Chicago Section of the Illuminating Engineering 
Society at its meeting on April 18. Mr. Pearson is 
electrical and mechanical engineer for Marshall Field 
& Company and spoke from an experience of some 15 
years with this large mercantile organization, which 
owns the largest and finest retail store in America, 
besides a large wholesale house, about 20 textile and 
other producing mills, numerous warehouses, etc. Mr. 
Pearson’s paper was entitled “Mistakes in Engineering 
as Applied to Illumination” and dealt especially with 
store and factory lighting. 

Among such mistakes pointed out were: the use of 
an absolutely uniform lighting system throughout an 
establishment, instead of a fairly uniform general light- 
ing system supplemented by such special lighting as is 
clearly necessary ; failure to get the utmost out of fac- 
tory lighting which is in use, as a rule, only 8 hours or 
less out of the 24 and therefore should be operated in 
an intensified manner to stimulate production, just as 
machinery is pushed to the highest speeds to increase 
factory output; giving too much attention to efficiency 
when sometimes a rather inefficient system will give 
better satisfaction and increased sales in certain de- 
partments of a large store, for instance; giving too 
much attention to purely technical considerations 
whereas many valuable common-sense opinions and 
suggestions can be obtained from department man- 
agers and even customers; copying of all the details of 
a lighting system, merely because it was satisfactory in 
a notable installation, without considering the condi- 
ou actually prevailing in the place where it is to be 
used. 

Mr. Pearson said the choice of a lighting system 
must depend on the local conditions, such as (in a 
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store) the kind of goods sold, character of the cus- 
tomers, as well as size and finish of the rooms. The 
general lighting should provide good, uniform, general 
illumination with as uniform a type of unit as possible 
and this should be used on as many floors as possible 
to minimize maintenance costs. As large and as few 
units as possible should be used commensurate with 
the results desired, to keep down the initial and oper- 
ating costs. However, these general considerations 
must not outweigh the requirements of the local con- 
ditions. The fixtures also should be of simple outline 
and in harmony with the surroundings. It is a good 
plan to use fairly dense diffusing globes with gas-filled 
tungsten lamps; an absorption of as high as 24 per 
cent in store lighting is not bad practice in view of the 
higher efficiency of such lamps and the elimination of 
glare thus produced. Drop cords should, and usually 
can, be almost entirely eliminated; they are trouble- 
some and costly to maintain. 

Show-case lighting is still unsatisfactory, chiefly 
on account of the poor service obtained from present 
candelabra lamps, Mr. Pearson said. In spite of the 
long agitation for better store-window lighting, there is 
room for much improvement, as many storekeepers 
still believe it is necessary to use numerous exposed 
lights that really kill the display. Factory owners are 
still about the worst parties to convince on the merits 
of good lighting; it seems to hurt them to speak on the 
subject. The result is that lighting conditions in most 
factories are abominable. There is no question as to 
the value of good factory lighting increasing the pro- 
duction very greatly. Likewise, in a store improved 
lighting increases sales. Mr. Pearson cited instances 
where an increase of the intensity from 6 to 10 foot- 
candles resulted in a very handsome profit, and where 
an increase of only 1 per cent in the cost of lighting 
- increased the sales 6 to 7 per cent. In fact, improved 
lighting is one of the greatest dividend producers 
through its increase in the product, whether in the 
factory, store or office. 

Discussion of the subject was participated in by 
E. H. Freeman, J. R. Cravath, L. C. Spake, O. L. 
Johnson, F. H. Bernhard, F. A. Watkins and Mr. Pear- 
son. The latter said we are still very far from any real 
saturation point where increase in intensity and cost of 

artificial lighting will equal the increase in production 
or output, since we are still so far from actual daylight 
conditions. 


AMERICAN ELECTRICAL GOODS IN 
AUSTRALIA. 


American electrical goods, always well liked in 
Australia, have been in much greater demand there 
since the war started than ever before, according to a 
report published by the Bureau of Foreign and Domes- 
tic Commerce, Department of Commerce. No such 
extensive use is made of electricity as in the United 
States, but continuous propaganda and educational 
work will do wonders in the end. At present, Aus- 
tralians do not have the same desire to take up the 
quasiluxuries in electrical appliances that Americans 
of sufficient means will not do without. 

General conditions and methods of conducting busi- 
ness in Australia are described by Commercial Agent 
R. A. Lundquist, who, however, devotes most of his 
space to detailed descriptions of the markets for par- 
ticular lines of electrical goods, such as power-gener- 

ating equipment, electric railway equipment, lamps, 
and domestic appliances. The report is entitled “Elec- 
trical Goods in Australia,” Special Agents Series No.” 


155. 
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ENGINEERING COUNCIL'S GROWING 
ACTIVITIES. 


New Water-Power Committee Formed—Public Questions 
Discussed in Bi-Monthly Meeting. 


At the regular bi-monthly meeting of Engineering 
Council, April 18, many matters of common concern 
to engineers as wel] as some of public welfare, in 
which the profession is interested, were acted upon. 
There was a large attendance and representatives from 
several other bodies appeared before the Council. The 
procedure for the admission of additional societies to 
membership in Engineering Council was perfected and 
several societies were nominated; important new com- 
mittees were created and statements of work done 
were received from committees previously appointed. 

American Engineering Service Committee was 
engaged with its staff responding to requests from the 
War, Navy and other departments of the Government 
for men for special services along technical lines. 
Chairman George J. Foran of this committee reported 
that large number of names had been supplied through 
the co-operation of leading engineering and chemical 
societies. Special assistance is being given to the 
Ordnance Department in securing officers to expedite 
production; to the Navigation Bureau in finding men 
for the submarine service; to the Signal Corps in pro- 
curing special employes for aviation work, and to the 


Tank Corps in enlisting non-commissioned officers and 


mechanics. In connection with the last item, the Mili- 
tary Engineering Committee of New York has sup- 
plied engineering specialists to interview candidates in 
the rooms of the American Society of Mechanical 
Engineers and the American Society of Civil Engi- 
neers in the Engineering Societies Building let for the 
purpose. General arrangements for these interviews 
were made by Captain R. C. Stevens of the Army Tank 
Corps through the officers of Engineering Council. 

The War Committee of Technical Societies, of 
which D. W. Brunton is chairman, has official connec- 
tions with the War Department as well as with the 
Naval Consulting Board. It continues its function of 
culling the large “numbers of new inventions and other 
suggestions constantly being received, selecting those 
which are worthy of investigation or development by 
the Navy or War or other departments. Manifestly, 
details of this Committee’s work, being of a confiden- 
tial nature, cannot be published. 

On recommendation of the Public Affairs Commit- 
tee, Charles Whiting Baker, chairman, a resolution 
was passed urging authorities of engineering schools 
of the country to direct all their resources to the win- 
ning of the war in such ways as relieving from routine 
duties, so far as practicable, teachers engaged in work 
for the Government or upon other war work and 
allowing such teachers the assistance of undergraduate 
students; by crediting such students for this work, if 
it can properly be done, by relieving them of pre- 
scribed work in their courses of less importance; by 
offering shops and laboratories for the solution of war 
problems and by training undergraduates in the funda- 
mentals of engineering even at the sacrifice of some 
specialization on subjects not connected with the war. 
The secretary was directed to send copies of this reso- 
lution to the technical colleges. 

Prof. L. P. Breckinridge, chairman of the Fuel 
Conservation Committee, reported that matters of im- 
portance had been considered for the Fuel Administra- 
tion and for the Bureau of Mines. 

In order to follow up the good work_in connection 
with water-power legislation, begun by_ Engineering 
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Council and to be prepared for effective action upon 
other questions arising in the broad field of utilization 
and conservation of water for municipal supply, power 
development, irrigation, sewage disposal and naviga- 
tion, a new committee was created to be known as the 
Water Conservation Committee. 

Matters concerning the welfare of engineers in the 
war services of the Government, have received hardly 
more than accidental attention from the engineering 
societies, and in some instances none at all, because ot 
the lack of a suitable organization to deal with them. 
To meet these needs in a broad way, Engineering 
Council authorized the appointing of a Military Aid 
Committee to deal with activities ranging from sup- 
plying the needs of some engineering units in training 
camp, or in combatant service, to assisting the Gov- 
ernment authorities in recruiting special engineering 
units or utilizing military engineering units on public 
works after the war. 

The oft recurring question of licensing or register- 
ing engineers under state laws was raised by one of 
the representatives on the Council and by a reference 
from the American Society of Civil Engineers. This 
matter was referred to the Public Affairs Committee 
for study and the organizing of a special sub-commit- 
tee to deal with the subject actively. 

Chairman J. Parke Channing of Engineering Coun- 
cil announced that the following well-known engineers 
had accepted appointment on the Patents Committee, 
created by the Council at its February meeting: Chas. 
A. Terry, chairman; C. A. P. Turner, Corydon T. 
Purdy, J. Parke Channing, Horace V. Winchell, Ed- 
win J. Prindle, D. S. Jacobus, Frank N. Waterman. 
This committee will investigate reforms in the United 
States patent system and in the use of experts in 
litigation wherein validity of patents or other technical 
matters are involved, co-operating with similar com- 
mittees of the National Research Council and other 
technical societies. 

By invitation, President F. P. Fish of the National 
Industrial Conference Board presented personally to 
Engineering Council resolutions adopted by the Board 
at meetings being held in New York City. These reso- 
lutions requested Engineering Council, as the repre- 
sentative of the great engineering societies of the 
United States, to investigate and publicly express itself 
as to whether or not the nation is gaining or losing 
in industrial efficiency and what causes, if any, are 
influencing the condition, and in what manner, broadly 
it is believed, industrial efficiency can be further stimu- 
lated. These resolutions also urged opposition to pro- 
posals under consideration in Congress in connection 
with appropriation bills to prohibit, diminish, and con- 
demn the payment to public employes, or employes 
of private establishments under Government control, 
of any cash reward premium or bonus for superior 
services. Mr. Fish was accompanied by James A. 
Emery, of the War Labor Board, who presented strong 
arguments in support of the resolutions. By vote of 
Engineering Council, the chairman appointed as a 
special committee to give this matter immediate atten- 
tion, Prof. George F. Swain, chairman, E. W. Rice, Jr., 
Chas. T. Main, Alexander C. Humphrey and Benja- 
min P. Thayer, all of whom are men well informed 
upon large industrial affairs. 

At the request of the War Committee of Technical 
Societies, an officer who had had extensive experience 
on the western front explained to the Council the 
importance of having a suitable proportion of engi- 
neers, superintendents and foremen who had had prac- 
tical experience in construction work, properly dis- 
tributed among the fighting troops, in addition to those 


already connected with the engineering and labor regi- 
ments. 

The relationship of Engineering Council to local 
societies and to the local sections or association of the 
National Societies received extensive consideration and 
will come up for action at a later meeting of the 
Council. 


ILLUMINATING ENGINEERING SOCIETY 
ACTIVE IN WAR SERVICE. 


The Illuminating Engineering Society with head- 
quarters in the Engineering Societies Building, New 
York City, has issued a folder summarizing the so- 
ciety’s endeavors to aid in prosecution of the war. 

As soon as war was declared, the society offered its 
services to the Government. Since then it has lost no 
opportunity to be of service., Its Committee on War 
Service, acting upon requests received directly or 
through the National Committee on Gas and Electric 
Service, has designed lighting installations for various 
departments of the Government. The committee has 
also prepared a treatise on protective lighting at the 
request of government officials. 

Members nominated by the society consulting the 
Divisional Committee on Lighting under the Commit- 
tee on Labor, of the Council of National Defense, 
have prepared a treatise on industrial lighting for ap- 
plication wherever work is done under contract with 
the Government. Lighting experts for each state in 
the Union have been selected to co-operate. 

The National Research Council has availed itself 
of the services of the society’s experts in prosecuting 
its researches on problems involving lighting and 
vision. . 

The society’s membership has been classified so 
that the Government may have ready access to light- 
ing specialists. 

Dues have been remitted to members who have 
entered military service. 

These activities are making large demands on the 
society's resources; more members are therefore 
needed if its service to the Government is not to be 
impeded. Application for membership, together with 
a statement of the society’s purposes and activities can 
be had on application to the secretary at the above ad- 
dress. 


GENERAL ELECTRIC EMPLOYEES SHOW 
PATRIOTISM BY BOND SUBSCRIPTIONS. 


In one of the largest and most spectacular parades 
ever seen in Schenectady 23,000 employees of the Gen- 
eral Electric Company marched through the city Sat- 
urday noon after finishing a Liberty Loan campaign 
that sold more than a million and a half dollars worth 
of bonds. With hundreds of floats, countless flags and 
banners, accompanied by mounted marshals and 20 
large bands, the General Electric parade marched for 
miles through the city, stopping only long enough to 
assist at the unfurling of the city's quota flag on State 
Street. 

The Liberty Loan figures for the Schenectady plant 
at noon, Saturday, April 20, and still growing, were as 
follows: 


Subscriptions i adsense gin dda $1,550,150 
Number of subscribers.......... 21,835 
Total number employees......... 22,627 
Percentage subscriptions ........ 96.5 
_ Average number subscriptions.... 71 


Average per_employee.(... oy. cae 68.50 
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WISCONSIN ELECTRICAL CONTRACTORS 
HOLD ENTHUSIASTIC MEETING. 


Discuss Trade Acceptances, Industrial Lighting, Mer- 
chandising and Overhead at Madison Convention. 


The quarterly meeting of the Wisconsin State As- 
sociation of Electrical Contractors and Dealers, held 
in Madison on April 23 and 24, was characterized by 
a good attendance, able addresses and papers, and the 
keenest of interest on the part of all present, as was 
evidenced by the ready and general discussion of the 
numerous subjects considered at the convention. The 
success of the meeting was of itself a potent argument 
as to the good results of thorough organization work. 
The influence of 100 active members in the association 
of this state was apparent in the atmosphere created 
by the gathering, although the entire membership may 
not have been present. It was announced that Wis- 
consin's association, in respect to the number of mem- 
bers and the effectiveness in the industry, was ex- 
ceeded by that of one state only, and that was Massa- 
chusetts. A reason for the association’s vitality was 
seen in the activity and enthusiasm of its officers, ex- 
ecutive committee and other leading members. 

The features of first day's session were the brief 
but pointed address by R. J. Nickles, state chairman, 
of Madison; the report of John A. Piepkorn, state sec- 
retary, of Milwaukee, and the address on “Trade Ac- 
ceptance” by B. V. Dela Hunt, cashier of Merchants’ 
and Manufacturers’ Bank, Milwaukee. 

Mr. Nickles spoke especially of the progress made 
by an association committee in conferences with a job- 
bers’ committee in the matter of securing a preferen- 
tial price on merchandise handled by electrical mer- 
chants. He anticipated being able to report more def- 
initely at a later meeting. 

Mr Piepkorn’s report on the growth, objects, prob- 
lems and scope of the association was thorough and 
lucid. He asked for special co-operation in developing 
a cost-keeping system adaptable to- electrical con- 
tractors and dealers. 

W. R. Johnson, Wausau, treasurer of the associa- 
tion, reported the condition of its finances and spoke 
with enthusiasm of the co-operative work developed by 
the Wisconsin association. 

Mr. Dela Hunt’s treatment of the subject of 
“Trade Acceptances” was characterized by clearness 
and brevity of expression from the standpoint of the 
banker, who looks upon them as a means of enlarging 
commercial credits, based upon tangible business trans- 
actions. He pictured this system as one that would 
furnish a continuous stream of negotiable, liquid assets 
from the ultimate consumer of commodities up to na- 
tional reserve bank; as one that makes possible a much 
larger volume of business with the same capital as now 
figures in business on the book account basis. It estab- 
lishes a distinct class of commercial paper based upon 
the transfer of goods. In this country $4.000,000,000 
was constantly tied up in open book accounts, unavail- 
able as credit. He described the practical operations 
of the trade acceptance and showed how it would 
transform the storekeeper into a real merchant, train- 
ing him to take care of his obligations and protect his 
credit. The United States needs this system now to 
meet the existing crisis. He exhibited numerous forms 
of trade acceptance. 

The discussion which followed showed how greatly 
interested the members were in the subject. While 
there was some expression of skepticism as to its 
effectiveness, the force of the convention was favor- 
able to the trade acceptance plan. The facts as to its 
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adaptability to the retail trade, involving small 
amounts, were brought out. Some interesting points 
came to the surface in the discussion as to its use in 
connection with sales on the installment plan. 


THe BANQUET. 


The banquet at Park Hotel was attended by all 
members, Chairman Nickles acting as toastmaster, 
who said the keynote of the organization was co-opera- 
tion between contractor, dealer, jobber and central sta- 
tion. This co-operation, he said, was essential to back 
up the Government in the war. 

Bert Williams, internal revenue collector, who was 
introduced, delivered an eloquent and stirring address 
on the issues of the world war and appealed to all at 
home to give unstinted support to our boys on the 
firing line, to see that they do not lack food, ammuni- 
tion and supplies. 

At the close of the banquet the members became a’ 
theater party at one of Madison's playhouses. 


WEDNESDAY'S SESSIONS. 


Wednesday's sessions were replete with matters of 
vital concern to contractors and dealers. John L. 
Acker, president of Acker Electrical Company, She- 
boygan, explained “Why the Electrical Contractor 
Should Become a Merchandiser.” The reasons he 
gave were those dug up from a quarter-century of 
experience, for Mr. Acker began when the electrical 
industry was young. 

R. B. Snyder, general sales manager of T. M. E. 
R. & L. Co., Milwaukee, elucidated the subject of 
“Selling Merchandise on the Installment Plan,” and 
led the discussion that followed. 

Paul C. Burrill, secretary of Herman Andrae Elec- 
trical Company, Milwaukee, presented a paper on 
“Overhead Expenses in Our Business,” which inter- 
ested all and elicited considerable discussion. 

“Industrial Lighting” was handled by John Hoeve- 
ler, Industrial Commission of Wisconsin, Madison. 

A more complete report of the second day's ses- 
sions will be published in our next issue. The hour 
following luncheon on Wednesday was devoted to 
“Viewing Madison by Auto,” which was arranged for 
by the contractor-dealers of Madison. 


BOSTON CONTRACTORS DISCUSS TRADE 
ACCEPTANCES. 


On Thursday, April 18, there was a meeting of the 
Boston District of the Massachusetts State Associa- 
tion of Electrical Contractors and Dealers at the Engi- 
neers’ Club, Commonwealth Avenue, Boston. 

The meeting was attended by 40 people, including 
jobbers, manufacturers and contractor-dealers. 

M. A. Curran, general credit manager of the West- 
ern Electric Company of New York, addressed the 
meeting on “Trade Acceptances.” After his remarks, 
a general discussion among the members lasting two 
hours was indulged in, and Mr. Curran was asked 
many pointed questions, all of which he replied to in a 
masterly manner. 

At the close of the meeting it was the opinion of 
many that trade acceptance is a matter for the serious 
consideration of all, particularly the contractors in 
their dealings with manufacturers and jobbers. Many 
facts that apparently were misunderstood by some who 
were present were satisfactorily explained by Mr. Cur- 
ran, and in a meeting lasting from 4 p. m. until 9 
o clock, the 40 present unanimously declared that the 
meeting was one of the most successful held by; the 

oston District of the Massachusetts Association. 
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NEED FOR WATER-POWER DEVELOP- 
MENT SHOWN. 


Situation in California Similar to That in Many States 
Having Undeveloped Resources. 


By FREDERICK S. MYRTLE, 


Publicity Manager, Pacific oo é Electric Company, San Fran- 
co, 

The necessity for hydroelectric power develop- 
ment in California in order to cope not only with ex- 
isting conditions, but with conditions that are likely to 
arise in the future, is well understood. This power 
development, it must be understood, must be unham- 
pered by grinding laws and mischievous restrictions. 
There must be a radical departure from-the “Heads 
we win, tails you lose” policy that appears to be 
favored by those legislators whose ideas of progress 
are clouded by fear lest business enterprise bring re- 
ward in dollars. Otherwise, the much-needed devel- 
opment cannot be accomplished. 

So much mischief has been done through the 
agency of the political agitator and would-be reformer 
that the public judgment upon such matters has been, 
to a great extent, thrown out of balance. Erroneous 
impressions resulting from the lack of correct informa- 
tion and the expression of unsound views by well- 
intentioned but mistaken publicists are not easily eradi- 
cated; consequently, at a time of stress such as this, 
when the country demands the most complete devel- 
opment of its available resources, the path of progress 
is strewn with obstacles that have been slowly but 
surely growing out of the ground, as it were, for gen- 
erations. i 

The San Francisco Chronicle had an editorial on 
this subject recently. Some of the statements it con- 
tained must have come upon many of its readers with 
a shock of surprise. To quote: “It depends on cir- 
cumstances whether there is any profit to individual 
investors in the development of hydroelectric power. 
In support of this statement the newspaper published 
an excerpt from the report of the committee of the 
United States Chamber of Commerce, appointed to 
investigate the subject. The following condensed 
statement was given: 

“There is a very general, but entirely erroneous, 
belief that any water power running to waste can be 
utilized at small expense. The initial cost of a steam 
plant is in general but one-half to one-fifth that of a 
water-power plant of equal capacity. Moreover, be- 
cause a steam plant can be more easily enlarged from 
time to time, the initial development of a water-power 
plant must, in general, be a much larger proportion 
of the ultimate contemplated development than in the 
case of a steam plant. It follows that an investor in 
a water-power plant is burdened from the very start 
with a heavy fixed charge, the failure to meet which 
may mean bankruptcy. The risks to capital in water- 
power developments are, therefore, much greater than 
the risks in the case of steam power. The advantage 
of water power lies in its smaller expense of main- 
tenance, due to the smaller amount of labor and the 
absence of any cost for fuel. 

“Water power will not be developed unless condi- 
tions are made comparatively favorable. Present de- 
mand for the development of such power comes, not 
from the capitalists, but from the communities, which, 
on account of the high price and scarcity of fuel, are 
desirous, in their own interests, of inducing capital 
to make such developments.” 

“Whatever happens to individuals, however,” ob- 
served the Chronicle, “to society there is profit in 
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every kilowatt produced, by reason of its saving so 
much fuel. Obviously, therefore, the proper public 
policy lies in extremely liberal inducements to in- 
vestors willing to take chances in order that the great- 
est possible development of hydroelectric power may 
take place. What Congress has done under the influ- 
ence of impractical theorists, who assume that the de- 
velopment of hydroelectric power means wealth to de- 
velopers, is to put an end to such development on the 
public domain by imposing impossible conditions.” 

It is a matter of common understanding that no 
part of this country is more deeply concerned in hydro- 
electric development than California. So long as Cal- 
ifornia was dependent on coal for power, she found 
it impossible to compete with the eastern industrial 
field. The discovery of oil came to the rescue, but a 
situation has arisen to meet which this fuel must be 
conserved in every possible way. It remains, then to 
let the California mountains solve the problem, to let 
water take the place of coal and oil. Unfortunately, 
the restrictions imposed by Congress upon hydroelec- 
tric development on the public domain have had the 
effect of causing private investors to throw up their 
hands. They do not seek the privilege of development 
under the conditions imposed. 


CONSIDERATIONS INVOLVED IN PROBLEM. 


The interest of the public lies in granting perma- 
nent ownership of their property and operating rights 
to those public utilities which supply permanent needs, 
in order that there may be a guarantee of the best 
available service, in the first place, and, in the second 
place, of its continuity, with the assurance of all such 
additions and betterments in construction and distri- 
bution as the conditions of constantly growing com- 
munities call for. Without such permanent owner- 
ship, the public utility resolves itself into a more or 
less speculative enterprise, the owners of which feel 
compelled to get all they can out of it in the way of 
profit during the life of such franchises or licenses 
as may have been granted them, leaving the problems 
involved in the period approaching their expiration to 
be dealt with by future generations. 

In all public utilities that serve permanent needs 
there must be ownership in perpetuity, either in terms 
or in effect, in order that the service may be perpetual. 
In such legislation, therefore, as is now being debated 
in Congress, due recognition should be given this 
necessity. ` In order that the public may be served most 
economically, the public utility must be allowed some 
guarantee of a regular and uninterrupted run of busi- 
ness, its operations unhampered by fear of what may 
happen at the expiration of a given period. Where 
the utility is compelled, for instance, to provide an 
amortization fund large enough to take care of the in- 
vestment, or a considerable portion thereof, in the 
event that its business may be taken away from it at 
the expiration of such permit or franchise as that under 
which it is operated, the public, as the consumer, must 
be the loser, as it will be impossible for the utility to 
give this service at rates such as might be enjoyed un- 
der conditions of permanent ownership. 

It is to the interest of the public that the utility 
serving it be granted such a tenure of property and 
operating rights as will allow its owners and operators 
full protection of their investment as well as enable 
them to earn reasonable interest return thereupon, and 
not compel them to look to extra profits during a fixed 
period to enable them to provide against an antici- 
pated termination of their rights of ownership, accom- 
panied by less than full compensation for their prop- 
erty and business representing their investment. 
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High Efficiencies of Electric Pumps—Brooklyn Edison Co- 
operates in Bond Campaign—Range Performance Records 


HIGH EFFICIENCIES OF MOTOR-DRIVEN 
WATER-WORKS PUMPS. 


Tests of Two Electric Pumps at McCarren Pumping 
Station in St. Paul. 


Many pumping problems are most conveniently 
solved by electrically driven pumps. Such pumps con- 
stitute a peculiarly desirable load for central stations, 
as they operate either at full load continuously or in 
some cases only during periods of light load, thus 
helping to fill up the valleys in the load curve. 

Where centrifugal pumps are operated by power 
purchased through a meter, careful attention is likely 
to be given to efficiency, as a few per cent in efficiency 
will in a short time amount to more than the cost of 
the pumps. The figures showing efficiency and other 
characteristics of two 12-inch motor-driven centrifugal 
pumps herein given are taken from a report made by 
J. W. Kelsey, principal assistant engineer to G. O. 
House, general superintendent of the St. Paul Water 
Department, and relate to equipment recently installed 
at the McCarren Pumping Station. 


A 


DESCRIPTION OF EQUIPMENT. 
The specifications required that each unit should 


be guaranteed to deliver not less than 5000 gallons per - 


minute against a total head of 171 feet, and not more 
than 5500 gallons per minute against a total head of 
158 feet, the over-all efficiency from “wire to water” 
to be not less than 72 per cent when pumping contin- 
uously at either of the heads and deliveries. It was 
further required that when delivering against a re- 
duced head of 140 feet the motor should not be over- 
loaded. 

The bid of the Northwestern Electric Equipment 
Company of St. Paul, Minn., which was accepted, 
offered pumps manufactured by the De Laval Steam 
Turbine Company, of Trenton, N. J., and synchronous 
motors of the rotating-field type, manufactured by the 
Electric Machinery Company, of Minneapolis, and 
guaranteed an efficiency of 74.3 per cent at heads of 
either 158 or 171 feet, and an over-all efficiency of 
73.7 per cent at 140 feet. 

The motors receive three-phase, 60-cycle current 
at approximately 2200 volts and drive the pumps at 
1200 revolutions per minute. They are so designed 
that they can be started by the application of alter- 
nating current to the armature windings. In normal 
operation they are supplied with exciting current by 
direct-connected exciters of 134 kilowatts capacity. 

The pumps are of the De Laval single-stage double- 
suction volute type, having 12-inch suction and dis- 
charge nozzles. No diffusing vanes are used. 

After installation, both units were subjected to 
very complete tests to determine both efficiency and 
head-capacity characteristics. Before the official tests 
_ were run the impellers had been turned down slightly 
in diameter, due to the fact that the motors were oper- 
ating at 20 revolutions per minute above rated speed. 


Test OF PUMPING SETS. 


Before beginning the test, the pressure gauge of 
each pump was taken off and calibrated on a dead- 
weight testing instrument and then replaced, the pump 
stopped and the static head of water determined by 
finding the elevation of the center of the gauges and 
the elevation of the water in the high-service reservoir. 
The head determined from the elevations was found 
to agree with the calibration obtained with the dead- 
weight testing instrument. The readings of the suc- 
tion gauges were also checked against elevations in a 
similar manner and found to be correct. As they 
registered zero with no pressure and as the variation 
in head was never more than Io feet, it was assumed 
that readings of the gauges between zero and Io feet 
would be proportional. 

The quantity of water delivered was measured by 
a 30 by 13-inch Venturi meter, supplied by the Build- 
ers Iron Foundry Company, of Providence, R. I. The 
recording instrument supplied with this meter includes 
an indicating dial, a recording card and an integrating 
counter, but in order to verify the accuracy of its read- 
ings, an indicating mercury manometer was also con- 
nected to the pressure pipes of the Venturi tube. 

The electrical measuring instruments were checked 
and calibrated subsequently, by comparison with stand- 
ard instruments, by representatives of the Northern 
States Power Company. 

In running the test, the head against which the 
pumps worked was controlled by means of a hydraulic 
gate valve on the discharge side of the pumps. After 


Motor-Driven Centrifugal Pumps In McCarren Pumping Station, 
S@ Paul, Minn. 


throttling the gate valve, no readings were taken until 
all instruments had ceased fluctuating, after which two 
or three readings were made and averaged, if any 
variations were found. Observations were made with 
the pumps operating under four different heads, cov- 
ering a wide range of delivery. 

The results obtained on the official test are shown 
in the tabulation given below. In computing the effi- 
ciencies of the pumps alone, motor efficiencies, as Ob- 


ELECTRICAL REVIEW 


Vol. 72—No. 17. 


Data ON TEsSTs oF Pumps. 


Motor No. 40311'—Pump No. 25650. 


728 

Voltmetr anen wee he eee dd Lt haa eae eee ee 2230 
Rec. watt-hour meter ........... ccc ccc ccc cece rete tees 234.0 
AI C. ammeter — crs renro ou ie OU a ee Vie hee OR 62 
P. F. indicator, per Cent oa) 6 eciwewend ith eae eee anes 100 
lnd: wattmeter -o eisai ko WR ee ER we eS 233.3 
Vent. manometer eers ek Me cee wc ee Re ae Eee 9.7 
Pressure gauge, ft.......ansessesessonssesesreeseresen: 147.25 
Suc... -gauge fte sirier n aeta AE lee EE E EES 4.0. 
Total head, (eet ians oe ces naea e e oe a CER REE 143.25 
Revolutions per minute. E erage. Shee erica Se Cie aia eaten. Rat 1220 
Gallons: per mMminute.......sssssssesseerereessenrersoseso 6771 
Water- H: SEs to oS as ea Ae ie de ate ae Pane bbe eared 245.1 
HWléctrical H: 34 és soe o hee eee ee ea Ee Oe BEES 312.9 
Over-all efficiency ssc eines bese bee ees eee eae ee 78.4 
Brake H- oe brs a esr ee ed end 6 ha eee Pe ees 298.5 
Pump Efħciency -. sss6esaweces hae eee Sea be & alah oe Shee £2.2 


Motor No. 403129—Pump No. 25651. 


223C 2240 2240 2250 2260 2270 2295 
225.0 210.0 165.0 224 217.4 294.8 188.1 
59. 55.5 44.5 57.6 56 52.4 47.8 
100 100. 100 100 100 100 100 
226.2 210.1 165.3 226.3 220.2 206.0 188.9 
8.50 7.25 4.60 — 3.4 8.24 7.1 5.9 
165.25 179.25 195.75 146.5 163.0 176.5 186.0 
6.0 7.5 10.0 3.2 5.0 6.5 8.0 
159,25 171.75 185.75 143.3 158.0 170.0 178.0 
1220 1220 1220 1220 1220 1220 1220 
5900 5035 3194 6527 5722 4930 4037 
237.5 218.4 150.0 236.4 228.7 211.9 184.3 
393.3 282 221.7 303.4 295.2 276.1 253.1 
78.3 17.7 67.7 78.0 77.5 76.4 72.8 
289.6 269 209.9 289.0 280.8 262.2 239.3 
82.1 81.2 71.5 81.8 §1.5 80.7 17.0 


tained on tests of the motors by the University of 
Minnesota, were used. 

On motor No. 403,115 the following efficiencies 
were obtained: 

Full load, 95.5 per cent; 34 load, 94.9 per cent; 
14 load, 93 per cent. 

Motor No. 403,129 gave the following results: 

Full load, 95.3 per cent; 34 load, 94.6 per cent; 
V4 load, 92.5 per cent. 

The test results of the units show the variations 
in head and capacity at constant speed, together with 
electrical horsepower input and over-all efficiencies. 

The efficiencies obtained on these pumps are quite 
high, considering the comparatively small capacity and 
the high head. Many builders would advocate the use 
of diffusing vanes for such conditions, which, how- 
ever would make the pump more expensive and com- 
plicated without any gain in efficiency. The efficien- 
cies are further very high over a considerable range 
in capacity. Take for instance, pump No. 25,651, 
which at a capacity of 6527 gallons per minute shows 
an efficiency of 81.8 per cent and at 4097 gallons per 
minute an efficiency of 77 per cent, or for a reduction 
in capacity of about 37 per cent there is a reduction 
in efficiency of only 5.9 per cent, which must be con- 
sidered very good for a centrifugal pump. 

The pumps deliver slightly more than 5500 gallons 
per minute at 158 feet total head, but this was not at 
all objectionable, due to the fact that the efficiency was 
very high also at low heads, which in this particular 
case was of great advantage, as can be seen from fol- 
lowing quotation from the official report : 

“As to the quantity of water pumped, it will be 
observed that it more than meets the requirements of 
our specifications. The clause in our specifications 
limiting the quantity of water to 5500 gallons per min- 
ute when working against a head of 158 feet was 
inserted to insure a high efficiency at this pressure. It 
was our belief that the maximum efficiency would be 
obtained when pumps were working against a much 
higher head. Fortunately, however, the reverse is true 
and our pumps are delivering a greater quantity of 
water with a higher efficiency than was anticipated at 
the lower heads. 

“As stated before, the friction loss in our force 
mains is less than computed, with the result that our 
operating head is somewhat lower than provided in 
our D'ans, which exnlains one of the main reasons fer 
reducing the effective diameter of the impellers. The 
consequence is a greater quantity of water at a higher 
efficiency against our prevailing dynamic heads.” 
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Canada to Build Steel-Ship Yards.—The Min- 
ister of Naval Affairs, Canada, according to reports 
from Ottawa, has announced that the Dominion Gov- 
ernment is planning the construction of large steel 
ships in the Maritime Provinces. This plan contem- 


plates an arrangement with the Dominion Iron & Steel 
Company, Sydney, Nova Scotia, for the building of a 
steel plate rolling mill, estimated to cost $5,000,000. 


EXAMPLE OF GREATER PUBLIC SERVICE 
FROM UTILITIES. 


The tremendous demands upon the public utility 
companies caused by the war are illustrated by the 
experience of Northern States Power Company in 
1917. This company, under the management of H. M. 
Byllesby & Company, serves Minneapolis, St. Paul 
and a large number of other cities in the central north- 
west, none of which was engaged in munitions pro- 
duction to a large extent. Eighty-seven per cent of 
the gross earnings and 95 per cent of the net earnings 
of this company are derived from the sale of elec- 
trical energy. In 1917 the company was called upon 
to supply 306,714,706 kilowatt-hours, or 27 per cent 
more electricity from its water power and steam 
sources than in 1916. Although a considerable num- 
ber of small communities were added to the lines dur- 
ing the year, the great bulk of this unprecedented 
increase in demand came from factories, flour mills 
and other diversified industries requiring power. At 
the close of 1916 the company served a total of 102,247 
horsepower in motors. During the succeeding 12 
months additional power business connected to the 
lines aggregated 25,442 horsepower, an increase of 
nearly one-fourth. Early in 1918 the company had 
under contract and about to be connected 21,200 horse- 
power, which added to that gained in 1917 totals 
46,642, a gain equivalent to 45 per cent of the total 
power business served only 15 months before. 

During 1917 the demand for service from munici- 
palities formerly supplied by small isolated plants, or 
lacking service, continued, with the result that 64 com- 
munities were joined to the 139 previously supplied. 
making a total at the close of the year of 203, with an 
estimated population of 951,200. Upwards of 300 
miles of new electrical transmission system were con- 
structed. 


NEW BUSINESS GAINS AT MINNEAPOLIS. 


The Minneapolis General Electric Company, Min- 
neapolis, Minn., during the week ended March 30. 
accepted 534 electric contracts, covering 322 kilowatts 
of lighting and 319 horsepower in motors. Orders 
were taken for wiring 38 houses already built. Fol- 
lowing the rescinding of the light conservation order 
in Minneapodis, seven mercantile establishments con- 
tracted for electric signs containing a total of 1620 
five-watt lamps. The connected load gain for the 
week included 62 customers with 143 kilowatts of 
lighting and 1042 horsepower in motors, of which 
gos horsepower is tof the Twin City Trading Com- 
pany. 


April 27, 1918. 


UTILITY COMPANY DEVOTES SALES 
FORCE TO SALE OF LIBERTY BONDS. 
Edison Electric Illuminating Company Promptly Does 
Its Part in War Crisis. 

The prompt and effective response of the public 
utilities generally in meeting the Government's require- 


Brodalyn Daily Eagie-b/14/18 


To Brooklyn Edison Customers 


“With out backs to the wall. and believing in the justice of our 
cause, each one of us must fight to the end.” 


Field Marsha) Haig’s order of yesterday to the British Army af- 
plies to us all It is now or never! 
To do our part ın the fight, beginning tomorrow morning, our 


entire selling force will join in the Third Liberty Loan Campaign, and 
will make a complete canvass of all Edison Customers. 

it ıs a work devoid of all compensation. except that which comes 
trom the satisfaction of doing one’s duty in this World Crisis. 

We know Edison Customers will appreciate the spirit under 


which this work is undertaken, and we bespeak for our salesmen’s call 
tha! reception which is best measured by results obtained. 


EDISON ELECTRIC ILLUMINATING CO. 
OF BROOKLYN 


Advertisement Announcing Co-operation of Brooklyn In Liberty 
Bond Campaign. 


ment for the Third Liberty Loan is well illustrated by 
the action taken by the Edison Electric Illuminating 
Company, Brooklyn, N. Y., when on April 13 the 
general sales agent, T. I. Jones, called his entire sales 
force together and outlined the part the Edison com- 
pany was to play in the Liberty Loan campaign, and 
directed that each man on his sales force devote four 
hours per hay to the sale of Liberty Bonds. Every 
salesman present himself subscribed for a bond of at 
least $50, and some went as high as $1000. 

The Liberty Loan campaign opened April 15, and 
on April 14 the company ran an advertisement in all 
the Brooklyn newspapers, announcing its Liberty Loan 
plans, which is reproduced herewith. 

The result of the first day’s campaign was that the 
company’s salesmen turned in 121 bond subscriptions, 
which amounted to $9350. The results of the sec- 
ond day were 119 subscriptions, aggregating $8850. 


MEETING OF OHIO INDUSTRIAL POWER 
AND HEATING SECTION AT CLEVE- 
LAND, MAY 8. 


Electric Furnaces and Other Commercial Problems to Be 
Discussed by Committee of Ohio Electric 


_ Light Association. 


A meeting of the Industrial Power and Heating 
Section of the Ohio Electric Light Association will be 
held May 8, 1918, at the Hotel Statler, Cleveland, Ohio, 
under the guidance of the New Business Co-opera- 
tions Committee of the Association. The program, as 
prepared by the committee, is as follows, the session 
to begin at 9:45 a. m.: 

Address of welcome by M. E. Turner, assistant 
general manager, the Cleveland Electric Illuminating 
Company. 

“The Present Status of the Electric Brass Fur- 
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nace,” by H. M. St. John, research engineer, Common- 
wealth Edison Company, Chicago. Discussion by E. F. 
Collins, manager industrial heating engineering de- 
partment, General Electric Company, Schenectady, 
N. Y.; and by T. F. Baily, president Electric Fur- 
nace Company, Alliance, Ohio. 
A brief period prior to luncheon is reserved for in- 
formal discussion and for answering questions. 
Rev. Dean H. P. Almon Abbott, Cleveland, is an- 
nounced for an address during the luncheon hour. 
At the afternoon session the following papers will 
be presented: | 
“Silent-Chain Drives Used in the Application of 
Electric Motors,’ Paul V. Wheeler, engineer, drive 
chain department, Link-Belt Company, Cleveland. 
“War-Time Economies,’ W. A. Wolls, new busi- 
ness manager, Columbus Railway & Light Company. 
F. B. Steele, of the Dayton Power & Light Com- 
pany, is chairman of the section. 


KEEPING RECORDS OF ELECTRIC-RANGE 
PERFORMANCE. 


Although the inherent advantages of the electric 
range have a particular appeal under present condi- 
tions, there-are still many potential customers who are 
somewhat skeptical regarding operating costs. 

The Rockford (Ill.) Electric Company, early in its 
range activities, came to the conclusion that it was 
necessary to keep accurate operating records for every 
range customer and thus fortify itself with actual data 
regarding the monthly cost. The accompanying record 
has been used with considerable success by the com- 
pany. 

The keeping of these data has the added advan- 

Rookford Electric Company 


CUSTOMER’S RANGE RECORD 


Folio ck cists ac Route No...........cccc0000 
Name .... Ds sce esters Address oana athe eta aie aie 
Type cece ereeseseersrereese Range Sale No. nc cececccsseecs ceccceseceeenseee o 
Date installed... eee NO in family oo. Servant?.. a 
Selling Price, $- aoras eanu Cost of installation, $00.00... een 
Rate Dit oee a Wet ceca anette Ne tte Oe thee otal 

a} 

Cooking Only 
Meter No serieen: Cooking and Lighting 
Remarks: a hess ea eres et oth ina ft tah 1 ea ete 

a 917 1918 1919 
Month, K. W. Hrs , Net Bul [K.W Hre | Net Bul [K.W.Hre| Net Bul SEMAVER 
joa | | es ae ae ee 
Fe | | oe Sie Gaal 
l t 

ar | rea aa ee es 
Aor | O KAEN 
way o ee 
Tee | Backe a ae 
Jay | | = 
Aug. | i = fen il 
Sept. | | eer ee aaa ie ae 
Oct Heels CNRM 
a Eee es) 
TENES ee es ee 
Aver. ! : i 


Record Used to Keep Data on Range Performance. 


tage of checking the performance of each range, 
thereby insuring good service to the users. Excessive 
consumption either indicates trouble or unintelligent 
use of the equipment and can be remedied before the 
customer becomes unnecessarily prejudiced against 
electric cooking. 
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Outdoor Substation Cost Data—Automatic Re-closing Oil 
Switch for Automatic Substations — Operating Notes 


STEEL TOWER OUTDOOR SUBSTATION 
FOR INDUSTRIAL LOADS. 


Cost Data of Typical Outdoor Station of 450 Kilovolt- 
Amperes. 


The recent coal shortage has given great impetus 
to the sale of high tension power to those who for- 
merly operated isolated plants. This is especially true 
in manufacturing centers where factory owners are 
extremely anxious to secure a reliable power source. 

The outdoor substation has proven a highly satis- 
factory medium of supplying such consumers as it can 
be quickly erected, has a low cost per kilovolt-ampere, 
and should conditions change, the equipment can be 
used at other points on the transmission lines. 

The past year has witnessed serious attempts to 
standardize equipment having a minimum amount of 
steel structure and yet of substantial construction. 
Among the types developed those employing standard 
steel frames have met with success. A typical design 
is illustrated, a schematic diagram of which is also 
shown to the right. 


This installation is designed for connection to either 


or both of two parallel and synchronous lines as the 
electrical connections indicate. 
The load switches are of the double break per 
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phase type provided with interlocked mechanisms hav- 
ing operating handles at ground level. Fuse protec- 
tion is provided for the transformers, thus eliminating 
the expensive oil circuit breaker. The lightning ar- 
resters are provided with a limit fuse, a practice grow- 
ing in favor and are of the horn type with graded 
resistance in the ground circuit. 

The following bill of material and cost data show 
that the low cost per kilovolt-ampere makes this type 
an attractive proposition in selling high tension power: 


Two-CircuIT 22,000-VoLrT 3-PHASE 450-KILOVOLT- 
AMPERE STEEL-ITOWER SUBSTATION 
MATERIAL LIST. 


3 150-kilovolt-ampere G. E. transformers. 

1 Expanded steel tower. 

1 sii aig Electric Company “DPM” 3-pole double- 
switc 

3 Delta-Star Electric Company combination choke coil and 
fuse units. 

3 ea Electric Company disconnecting switches and 
uses 

3 S&C graded resistance lightning arresters. 

1 Interlocked switch operating .mechanism. 

6 O. B. petticoat insulators. 

24 O. B. disc strain insulators. 

Total cost of material ........ssecsessessesosesese. $4050.00 

Cost per kilovolt-ampere complete. .............e08- $ 900 


Above prices are based on present costs and in- 
sulators rated at 33,000-volt normal for test voltage 
125,000 volts. 
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DIAGRAM 


General Arrangement and Scheme of Connections for Two-Circuit steel Temersoungear sead | C 
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TEST METHODS FOR SERIES CIRCUITS. 


Simple Method of Locating Opens, Grounds and a Day- 
light Test on Series Circuits. 


By W. I. CARPENTER, 
City Electrician, Modesto, Cal. 


The following method will, the writer believes, be 
found more simple, quicker and safer for locating 
opens or grounds than the one offered by E. N. Vick- 
ery on page 606 in the April 6 issue of the ELECTRICAL 
REVIEW. 

For many years the writer has located open-cir- 
cuits in series tungsten lighting circuits by grounding 
both sides of a series circuit at the switchboard with 
power off. Then by going to the middle of the circuit, 
lowering and removing the lamp and inserting a plug 
with circuit on one side only (this refers to incan- 
descent lighting with film cutouts) a magneto is con- 
nected. The other side of magneto is connected to 
ground by means of a large spike driven in the ground. 
If a ring is obtained all is clear back to switchboard 
on this side. Now reverse the plug and if no ring is 
received you have located it and know that the open- 
circuit is in this half of the circuit. The next thing 
is to go back half way along the half of the circuit in 
trouble and repeat again the above procedure. This 
will locate the “open” after a few more tests and ina 
hurry. If no ring is obtained each way it indicates 
there are two opens, in which case it is necessary to 
start from one end and work out until the first open 
has been located, then proceed as before. 

To locate grounds the writer has found the follow- 
ing satisfactory: Leave the station ends both open 
and work out along the circuit with the magneto until 
no ring is obtained in the direction in which the circuit 
is being patrolled (work on one side only). As soon 
as the ground has been passed an open exists and it is 
then necessary to back up until the exact location of 
the ground is found. 

A simple daylight test may be accomplished in this 
way. Fix up a test plug with 110 volts, place a lamp 
in series and leave connected in series with the street 
lighting circuit during the day. In this way a test that 
is sure and on the job all the time is obtained as the 
light will go out when the circuit opens. These tests 
can be applied to any series circuits and yet can be 
made simply and cheaply with materials on hand. 


A CAUSE OF METERS HUMMING. 


By W. F. HANKINS. 


The article entitled “Causes of Meters Humming 
and Their Remedies,” which appears on page 564 of 
March 30 issue of ELECTRICAL REVIEW, is both inter- 
esting and instructive. It appears, however, that one 
of the most frequent causes of Westinghouse meters 
humming loudly, or rattling, has been omitted from 
this article. Reference is made to the pinion on the 
disk shaft meshing too deeply with the next wheel in 
the train. This conditión throws, or tends to throw, 
the cup-jewels out of line, and excessive humming or 
rattling is the result. 

The writer believes, however, that in the majority 
of cases the rattling in these meters is due to some de- 
fect which tends to throw the jewels out of line, or 
keep the shaft from resting freely on the lower bear- 
ing. The main object is to give the bearing ball a 
chance to adjust itself freely in the cups. — 

The close meshing referred to may be relieved by 
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putting paper shims under the register supporting 
plate, between the plate and the studs. 


AUTOMATIC RE-CLOSING DEVICE FOR 
AUTOMATIC SUBSTATIONS. 


Details of Re-closing Mechanism Developed by Southern 
California Edison Company for Substations 
Without Attendants. 


By B. F. PEARSON. 


General Superintendent, Southern California Edison 
Company. 

The increasing use of electrical energy in larger 
amounts, the higher quality of service demanded and 
rendered, higher labor costs, and so on, have all com- 
bined to cause to come into existence many isolated 
stations where labor is lacking and the equipment is 
without attendance. Many of these stations have been 
equipped with automatic devices which will operate as 
a last resort on overload. One of the difficulties in the 
past with substations without attendants has been to 
protect a piece of apparatus against undue severity of 
service and at the same time not permit unnecessary 
interruption of service nor for a longer time than can 
be avoided. | 

The use of fuses, while protecting apparatus, causes 


Fig. 1.—General Scheme of Automatic Re-closing Ol! Switch 
Mechanism. 


delay until such time as they may be replaced. Many 
installations cannot countenance such delays, and, 
moreover, a fuse may blow due to a transitory overload 
or short-circuit, or swinging short-circuit, which would 
have passed before harm happened to apparatus. The 
same applies to oil circuit breakers protected by over- 
load relays. 

A simple and inexpensive device has been recently 
developed by the Southern California Edison Com- 
pany, the purpose of which is to automatically re-close 
automatically-operated oil circuit breakers installed in 
stations without attendants. l 

This device is an attachment for application to 
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2200-volt oil circuit breakers which closes the switch 
after it has opened on account of a case of trouble. 
If an oil circuit breaker opens under heavy current it 
remains open for one-half minute. The one-half min- 
ute that is allowed to elapse before the switch closes is 
to permit trouble to clear, motor control apparatus to 
return to the non-running or starting positions, and 
so on. The time element of one-half minute is ob- 
tained by means of dashpots, illustrated in Figs. 2 
and 3. 

The closing mechanism consists of a weight which 
is fastened to the oil-switch lever by means of a sash 
cord passing over a pulley and passing through the 
switchboard. When the breaker opens the weight 
drops, and in doing so draws up the oil-switch lever, 
tending to close the oil switch again. However, the 
dashpot retards its closing until the half-minute has 
elapsed. If the breaker opens again because the trouble 
still remains, the automatic re-closing device does not 
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Fig. 2.— View of Re-closing Mechanism From Rear of 
Switchboard. 


work because the weight is already dropped and cannot 
drop again until reset. 

The scheme upon which this re-closing device op- 
erates can be understood by referring to the outline of 
the arrangement shown in Fig. 1. The general details 
are illustrated in Figs. 2 and 3. The operating mechan- 
ism is mounted upon a section of 3-inch pipe placed 
at the rear of the switchboard. The sash cord passes 
through the marble board and over an easily running 
pulley so located that the cord will not become abraded 
due to friction in passing through the marble. The 
device has proved very satisfactory for use in sub- 
stations without attendants, reducing needless service 
interruptions and trouble calls, yet not jeopardizing 
equipment. 
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WAR RESTRICTIONS ON NEW ELECTRIC 
SUPPLY CONNECTIONS. 


In addition to rationing consumers of electricity for 
light and heating with a view to saving coal, the British 
government is taking special measures to reduce the 
demand for power. As far as possible, new connec- 
tions will be limited to requirements for urgent war 
purposes. In any other cases applications for priority 
certificates to enable consumers to purchase motors 
and other electrical plant requiring supply from public 
mains, will have to be accompanied by a certificate 
from the chief engineer or manager of the undertaking 
concern stating: (1) That adequate generating plant 
capacity is or is not available; (2) that an additional 
cost or material is involved in connecting the premises 
to the mains, including substation equipment, if any; 
or (3) whether expense is involved, the material and 
apparatus to be provided, and the cost thereof, and 
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Fig. 3.—View of Re-closing Mechanism From Front of 
Switchboard. 


whether lead covered cable is necessary or not. Where 
lead covered cable is deemed necessary the voltage of 
the current transmitted is to be stated. 


CREDITABLE TURBOGENERATOR 
` PERFORMANCE. 


Unit No. 3, at the Northwest station of the Com- 
monwealth Edison Company, a 30,000-kilowatt G. E. 
turbogenerator, was recently shut down for inspection 
and overhauling. Previous to this the unit had been 
in service for 21⁄4 years without overhauling or in- 
spection, and during which time it generated 475,000,- 
000 kilowatt-hours. The incident speaks well for the 
reliability and suitability of the modern turbogenerator. 


April 27, 1918. 
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Crofts Remarks on Conduit Benders—Code for Electrical 
Appliances—Handy Shimming Kink—Among Contractors 


SOME COMMENTS ON CONDUIT BENDERS. 


Principal Types of Conduit Benders — Where They 
Should Be Used—Advantages of the Simple Hickey. 


By TERRELL CROFT. 


[This is the first of a series of articles describing dif- 
ferent types of conduit benders and commenting on their use. 
These articles form a suttable sequel to the seven articles 
on “Methods of Bending Conduit,” by the same author, which 
appeared in the ELrectricaL Review of January 12 to Febru- 
ary 23, 1918, inclusive.] 

Conduit Benders May Be Divided into Four Gen- 
eral Classes, as follows: (1) hickeys, (2) bending 
racks, (3) pressure benders, and (4) roll benders. 
Each of these types will be defined in paragraphs im- 
mediately following and then, in subsequent sections, 
examples of the different kinds of benders will be dis- 
cussed in detail. 

.A Hickey is a hand bender (it is really a sort of a 
lever) having a hole or. slot at one end, wherein the 
conduit to be bent may be engaged. In using this tool, 
a portion of the conduit is held to the floor by the op- 
erator, who stands on it, and then, by using the hickey 
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Fig. 1.—Bending Conduit with a Hardwood Hickey. 


as a lever (Fig. 1), the conduit which is engaged in its 
lower end is bent by main force into the required form. 

A Bending Rack or Vise is an arrangement into 
which one end of the conduit is inserted and there 
rigidly held while force is applied to the other end to 
bend the tube into the required form. Fig. 2 illustrates 
a typical example. 

Pressure Benders (Fig. 3) are those whereby con- 


duit, particularly large conduit, is formed into curves ` 


by the direct application of pressure against the con- 
duit (which is supported as a beam) at the location 
where the bend is to be made. Usually the pressure 
is exerted against the tube through a bending head or 
form. The pressure may be developed by means of a 
jackscrew or by a hydraulic or pneumatic cylinder or 
piston. 

A Roll Bender (Fig. 4) is one wherein the conduit 
is rolled by suitably arranged bending rolls, or drawn 
by a rotating cam properly arranged, into the required 
contour. | 

Typical examples of conduit bends are shown in 
Figs. 5 and 6, which indicate the contours into which 
the tubes must be most frequently formed for interior 

N 


wiring installations. Credit for these two illustrations 
is due to G. E, Phillips, of the MacKenzie Electric 
Company, Sarnia, Ont., Canada. 
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Fig. 2.—Bending Rack Constructed ffom Heavy Timbers. 


WHERE THE DIFFERENT Tyres GF BENDERS ARE Most 
SUITABLE. 


The applications of each of the four different types 
of conduit benders are described in detail in follow- 
ing paragraphs. Briefly, they may be outlined thus: 
Hickeys are used for light work, ordinarily for con- 
duits not greater than 1% inch or 34 inch, where it is 
desirable that the tool be carried to the work rather 
than the work to the tool. Bending racks or vises are 
also used to best advantage for the conduits of the 
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Fig. 3.—Pneumatic Pressure Condult Bender. 
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smaller diameters, but may be used, though not eco- 
nomically, for large-diameter conduits. With them 
bends, unless they are irregular, can be formed more 
rapidly than with the hickeys, but the racks have the 
disadvantage that they must be located securely in po- 
sition and that-the work must be carried to them. Pres- 
sure benders are used for the large-diameter conduits 
where it is impossible to obtain the force required for 
bending without some sort of a machine, and some- 
times for small-diameter conduits where hydraulic or 
pneumatic power is available whereby the tubes may 
be bent quickly and economically without the exertion 
of manual force. Roll benders find their most impor- 
tant applicatien for the larger-sized tubes because, with 
tl.em, bends in conduits up to even 4 inches in diam- 
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Fig. 4.—Grooved-Stfeave Bender Mounted on Bench Top. 


eter can be made ut.iformly and accurately, without 
heating the conduits. 


“THe SIMPLE HICKEY AND Its ADVANTAGES. 


The advantage of the hickey is that it may be car- 
ried to the location where work is being done. Where 
benders of the rack, pressure or roll types are used, it 
is necessary to carry the work to the bender. A wire- 
man can carry readily, in his tool box, the head for 
a commercial hickey or, instead, a I-inch or a 14-inch 
pipe tee. On the job he can usually find a piece of 
pipe of the correct diameter to serve as a handle and 
thus assemble the complete tool. It is apparent then 
that hickeys have an important field of usefulness re- 
gardless of whether or not benders of the other types 
are available. i 

The Wooden Hickey or Bending Stick is illustrated 
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Fig. 5.—Some of the Conduit Bends Which Must Be Made 
Frequently. 


in Figs. 1 and 7. A hickey of this design is not to be 
compared with a metal one for continuous service, but 
can, particularly for % and 34-inch conduit, be made 
to do good duty, especially in an emergency. The tool 
consists merely of a stick which should be of hard 


wood (hickory is excellent) about 3 by 3 inches square 
and 3 feet to 3 feet 6 inches long. An ordinary 
2 by 4 can be used, if nothing better is available. Holes 
are bored in the lower end of the stick, as detailed in 


Fig. 6.—Additional Examples of Condult Bending. 


Fig. 7. If only 14-inch conduit is to be bent, only one 
hole, and that just large enough to accommodate the 
-inch conduit, is necessary. If more than one size 
of duct is to be bent, holes of different diameters 
should be bored as suggested. These must not be too 
near together, or else the wood between them will 
break out. It is well to round off the opposite edges 
of the holes on opposite faces, as indicated in Fig. 7, 
to prevent the kinking of the conduit being bent. The 
disadvantage of a hickey of this construction is that, 
after it has been in service for some time, the pressure 
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Fig. 7.—Method of Boring Holes In a Wood Hickey. , 


of the conduit against the wood fibers at the side of 
the holes so enlarges the holes at that point that the 
stick will no longer grip the tube. 

(To be continued.) 


CODE FOR ELECTRICAL APPLIANCES. 


Underwriters’ Laboratories, Inc., Issues First Volume of 
Its Code for Construction and Test of 
Electrical Appliances. 


As the result of development over a period of many 
years a series of standards for the design, construction 
and testing of devices and materials for use on elec- 
tric circuits for light, heat and power has been issued 
by Underwriters’ Laboratories, Inc., 207 East Ohio 
Street, Chicago. These standards at present cover I! 
classes of electrical products and have been included 
in a well-bound volume designated as ‘Underwriters 
Laboratories Code for Electrical Appliances.” This 
code also includes standards for the forms of super- 
vision of such products marketed under inspection and 
listing for the Laboratories, A preliminary section is 


April 27, 1918. 


also included, giving information regarding the organ- 
ization of Underwriters’ Laboratories, its object and 
work, its Electrical Council and Electrical Industry 
(Conference, promulgation of test results, re-examina- 
tion and label service, etc. 

Fach of the standards consists of three sections, the 
first being the general section dealing with the Labor- 
atories’ work just referred to. The second section 
deals with the Industry Conference for the particular. 
class of products, use of labels on inspected products, 
and inspectors’ reports. The third section gives the 
Laboratories’ specifications for the construction and 
methods of testing of the class of appliances, which 
are based on the requirements of the National Elec- 
trical Code, and details the procedure in the work of 
inspection at the factories and the use of labels. The 
third section as a rule is the most comprehensive, as it 
contains the full technical requirements that must be 
met by each class of appliances, and the details of the 
standard tests applied thereto. At present, this code 
contains 11 standards on the following classes of elec- 
trical materials: rubber-covered wires and cables, rigid 
conduit, armored cables and cords, cartridge inclosed 
fuses, snap switches, cabinets and cutout boxes, elec- 
tric signs, panelboards, knife switches, cutout bases, 
soldering lugs. These standards include a wealth of 
information on the details of construction of electrical 
appliances so as to make them safe from fire and life 
hazards. Tests of both simple and intricate character 
are described to insure that the products correspond 
to the specifications of the standards. 

This code is published as Volume 1, evidently indi- 
cating that other future volumes will contain similar 
standards for the numerous other classes of electrical 
appliances. The volume is handsomely bound in green 
leather and arranged so that new or revised pages can 
be readily inserted. The present volume contains 382 
pages, 6 by 9g inches. The ditferent standards are 
easily located by marginal guides. Copies of the code 
have been furnished by Underwriters’ [laboratories 
to electrical inspection departments, national electrical 
associations, societies and institutes, the Bureau of 
Standards and Bureau of Mines. Copies can be ob- 
tained by private individuals for Sto per volume. 
Copies of individual standards are furnished to manu- 
facturing concerns whose products belong to the par- 
ticular class affected by the standard and are tested by 
the Taboratories. | 


HANDY SHIMMING KINK. 
By Cuarvtes H. WILLEY. 


On one occasion it was necessary to do some re- 
babbitting and overhauling of the bearings of one of 
our 350 kilowatt generator engines. Being short of 
sufficient shims to give necessary clearance distance be- 


tween the bearing cap and shell, and wanting perma- . 


nent liners, it was desired to make them of brass or 
copper. As no suitable material could be found, 
material had to be improvised. The sketches in Figs. 


> or 


Figs. 1 and 2.—Split Brass Pipe and Shim Made Therefrom. 


1 and 2 show how this was done. Some short lengths 
of 14-inch brass pipe were procured, split it as shown, 
and after annealing and flattening it, filed it to the 
shape desired. Scrap pipe makes very good sheet 
brass when needed. 
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AMONG THE CONTRACTORS. 


Pearson & Westberg, Rockford, II., lately com- 
pleted the wiring and installation of fixtures in the 
Grand Billiard Hall, the fixtures being those made 
specially for billiard-table lighting. The job amounted 
to $2000. 


The United States Government has awarded a con- 
tract to the Turner Construction Company, 244 Madi- 
son Avenue, New York City, to construct an under- 
ground distributing system and power plant at G and 
25th Streets, Washington, D. C., at a cost of $550,000. 


Frank R. Ward, Rockford, Ill., lately rewired the 
building of the Ward Pump Company, changing from 
open wiring to a conduit system, and installed ten 
motors amounting to 200 horsepower. He also put in 
there an interconnecting telephone system. 


W. J. Walker, Elgin, Il., is about completing the 
wiring and motor installations in the new foundry of 
Woodruff & Edwards, whose old foundry was de- 
stroyed by fire somè time ago. There are new motors 
amounting tọ 167 horsepower. Power is derived from 
the firm’s own hydroelectric plant, consisting of two 
generators of 45 kilowatts each, driven by two water 
wheels. The plant is on the Fox River. 


The Pierce Electric Company, 215 West Randolph 
Street, Chicago, Ill., is doing the complete wiring on a 
large new substation for the Chicago municipal street- 
lighting system. It is located in the northwestern part. 
of the city and will supply a very large district. The 
incoming lines are 12,000 volts, three phase, 6o cycles, 
all outgoing lines are series, constant-current circuits 
for series Mazda street lamps. 


Floyd C. Schmitt, contractor and appliance dealer, 
of Aurora, Ill., has in progress the wiring and fixture 
and motor installations in the Mercyville Sanitarium 
in Aurora, which amount to $2500. There are 300 
outlets for lights and 30 horsepower in motors, the 
latter being for pumps, laundry and fans. The work. 
includes all electrical equipment. He recently com- 
pleted the wiring of the Aurora Bleaching & Dye 
Works for nitrogen-filled lamps. There are 200 out- 
lets. The job amounted to $1700. 


Strom Electric Company, Joliet, Ill., has com- 
pleted for the General Refractories Company, near 
that city, a contract that ran up to $12,000. The 
work consisted in wiring for power and light the lat- 
ter’s new plant buildings, and the installation of Gen- 
eral Electric motors amounting to 800 horsepower, 
connecting same to crushers, blowers, grinders and 
other machines: and putting up a General Electric 
switchboard. There are about 500 lights arranged for 
on the premises. The Strom company now has in 
hand the rewiring of the Monroe Hotel at Joliet, which 
amounts to about $2000. 


Russell & Company, 50 West 45th Street, New 
York City, have been awarded the contract for the 
electrical work in the new residence at Roslyn, Long 
Island, being built for Frank C. Henderson. This 
work consists of the complete electric hght and power 
wiring, and includes special cove lighting and lighting 
of the grounds and out buildings. Annunciator and 
telephone systems are also to be installed. The com- 
pany also has a contract for the new apartment build- 
ing at 8oth Street and Avenue A, New York City. 
consisting of 20 apartments with the customary elec- 
tric lighting and bell work. 


736 


QUESTIONS AND ANSWERS 


All readers are invited to submit questions and answers 
to this department. Anonymous communications will not be 
considered. Questions should relate to electrical matters of 
any kind. Answers contributed by readers should be sub- 
mitted preferably uathin eight days of the date of publication 
of the question and should be limited, tf possible, to 800 
words. Payment will be made for all answers published. 


Questions. 


No. 425.—CorrEr-CovERED WIRE For Navan Use.—lIs 
copper-covered wire used upon ships, in the navy especially, 
for electrical purposes, where strength is required, such as 
for antennae of wireless outfits? The writer has heard it 
stated that copper-covered wire is unable to stand up in salt- 
laden atmospheres, and where corrosive fumes from the 
stacks of battleships have to be withstood. Is this correct, 
and what metal supplants copper for this class of service ?— 
P. M. C., San Francisco, Cal. 

No. 426.—INcLosep SwitcH.—Is there any warrant for 
an inspector insisting on use of an ironclad or inclosed knife 
switch for a three-phase, 220-volt, induction motor where a 
careful operator is always close at hand and no one else ‘s 
permitted to come near the switch, which is on a post close to 
a special machine under the care of the operator ?—H. S. C., 
St. Louis, Mo. 

No. 427.—StTorace BATTERY FOR Exit Licuts.—A storage 
battery is provided as an emergency source for the exit lights 
of a theater, which is normally supplied from the central- 
station lines. The battery is to be charged by a small special 
motor-generator. The house electrician has been advised to 
charge the battery once a week, even though it is practically 
never connected to the lights. Js this not excessive? How 
often is it advisable to charge the battery under these condi- 
tions ?>—J. B., Newark, N. J. 


Answers. 


No. 420.—Time STUDIES IN ELECTRICAL CONSTRUCTION.— 
I would like to inquire whether any of your readers ever 
have made, or know of any one having made, a time study 
of the labor elements of installing conduit, boxes, etc., for 
electric wiring. If so, from whom and in what form are these 
data available?—R. M. E. St. Paul, Minn. 


Answer A—During my experience as an electrical 
contractor, covering a period of 20 years, I have never 
succeeded in making or heard of any one who had 
been able to make out a dependable schedule that was 
applicable to this line of work to show the relative time 
for installing the many electrical fittings. This is for 
the reason that there is such a great difference in the 
ability of the men assigned to this class of work; note, 
for example, the different kinds of workmanship of 
different men on socket work, wall cabinets and wall 
boxes. Now all this is standard and could be classi- 
fied, but I have seen what are called first-class wiremen 
do a certain amount of work along these lines taking 
them two hours; I have had the same work repeated, 

conditions exactly the same, and the men manage to 
make half a day over this same work. Of all the many 
men I employed during my experience I found two 
men only who could do any and all work assigned to 
them and do it speedily, right and in first-class condi- 
tion. I held them with me for 15 years. Experts on 
lighting and power plant and switchboard work also 
differ widely. I would advise to seek and hire only 
good men, pay them well, and hold onto them, and 
you can soon get a line on your men ina way that you 
can form an idea of the value of their services that 
will enable you to figure correctly when making a labor 
estimate in submitting bids on contract work.— 
F, F. H., Milwaukee, Wis. 

Answer B.—The writer submitted data covering 
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the cost of labor in per cent of material cost, also cost 
of labor for pulling in heavy conductors, and the cost 
of conduit bending, which were published in the 
ELECTRICAL REVIEW AND WESTERN ELECTRICIAN of 
March 27, 1915, page 585. These costs were made 
from time studies taken in Minnesota, Illinois, Wis- 
consin and Indiana during 1912, 1913 and 1914.— 
H. E. W., Chicago, Ill. 


No. 422.—MorTtor-STAarTING TrousLt.—A plant supplying 
a small town with power and light contains the following 
equipment: Two 37h- horsepower high-speed engines, run- 
ning 350 revolutions per minute and driving two belt-driven 
20-kilowatt, 60-cycle, 2300-volt, 1800 revolutions per minute 
generators. Two exciters belted to the generators give % 
volts. The switchboard is equipped with voltmeters, am- 
meters, rheostats, but no regulators for the machines, voltage 
regulation being done by hand. Primary lines are of No. 8 
copper. At about 500 feet from the power house the first 
transformer of a bank of three 7%4-kilowatt units connected 
in closed delta is taken off; they supply 220-volt power to an 
elevator motor 1000 feet distant from the power house. 
The next transformer is 150 feet farther on toward the ele- 
vator and the last one in the bank is 250 feet from the ele- 
vator. Secondary lines are No. 8 copper clear to the motor. 
The motor is -horsepower squirrel :age with no starting 
device. When attempt is made to start the motor without load 
and with no friction on bearings it pulls the line voltage down 
from 220 to around 100 volts and holds at this point for about 
three seconds, when it begins to build up, and at the end of 
ten seconds returns to 220. The motor will then be running. 
It not only pulls down the secondary voltage but also the 
primary voltage so that the entire system is affected. The 
engine also shows an appreciable decrease in speed, but as 
no proper speed indicator is available, it is impossible to tell 
how great is this drop in speed. The engine flywheels weigh 
about 250 pounds each and we surmised that they are so light 
as to be unable to withstand the sudden jar of the motor 
being thrown on. The motor will pull 5 horsepower when 
up to speed but will not start itself. We do not know where 
the trouble is located, on the line, in the power house or at 
the motor.—B. A., Watertown, S. D. 


Answer A.—The starting trouble is due to several 
causes. In the first place, the location of the trans- 
formers is wrong and, on account of the variation in 
the length of the secondary wiring, there will be un- 
equal drops in the three phases. The secondary lines 
are too small considering their length, and most of the 
drop is due to this cause. The starting torque of an 
induction motor varies as the square of the impressed 
voltage, and therefore if the voltage is reduced to one- 
half normal, the starting torque will only be one- 
quarter of what it would be with full voltage. The 
chances are that the motor is a standard power motor 
designed for high efficiency and comparatively low 
starting torque ; such a motor, if thrown directly across 
the line, will take five or six times full-load current. 
and this would be considerably more than the equip- 
ment could be expected to furnish if there is a reason- 
able load on the system at the time the motor 1s 
thrown on. 

A compensator could be used to limit the starting 
current, thereby reducing the line drop, but it 1s very 
likely that the motor would not be able to start the 
elevator under these circumstances. Special induction 
motors are made that have high-resistance rotors and 
give the maximum torque at starting, at the same time 
the maximum current is limited by the high resistance 
of the motor itself. These motors are not so efficient 
as the standard type. The station equipment is so 
small that great care should be taken to see that anv 
motors installed are provided with proper appliances 
to limit the starting current and low-voltage protective 
devices should also be employed if good regulation 1s 
to be assured. The transformers should be placed 
together and close to the motor, then with a correct 
motor starter, starting should be possible, but the 
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equipment is too small to expect good regulation when 
the motor is thrown on.—C, H. H., Swampscott, Mass. 

Answer B.—The chief trouble in this case 1s caused 
by having the three transformers located quite a dis- 
tance apart instead of in a bank or group close to- 
gether. Transformers feeding three-phase motors are 
always placed in a bank right close to the motor. If 
placed some distance apart, as in this case, the pri- 
maries of the three transformers do not receive the 
same voltage, especially when there 1s a heavy load 
like the starting current of a squirrel-cage motor. This 
unequal voltage on the primaries causes heavy cross 
currents between them, it also causes unbalance and 
heavy cross currents between the secondaries so that 
the resulting voltage impressed on the motor is greatly 
reduced. This in turn increases the current necessary 
to develop the necessary starting torque and agyra- 
vates the trouble. By placing the transformers just 
outside the elevator in which the motor is installed the 
unbalance will be reduced to a minimum and the neces- 
sity for installing a starting compensator for the motor 
may be eliminated. If lighting circuits are fed from 
the same transformers it will be better to feed them 
back from the bank at the elevator than to incur the 
liability of unbalance and excessive drop in the sec- 
ondary caused by a location some distance from the 
motor. It will be desirable also, so as to reduce the 
starting current and therefore the disturbance to the 
voltage of the system, to place a starting compensator 
at the motor. The chief cause of the violent disturb- 
ance to the entire system, however, is the unbalance 
due to not having the transformers properly placed, as 
already described above. Relocation of the transform- 
ers for the motor and use of a starting device should 
almost entirely relieve the trouble. If there is too 
much drop in the lighting circuits from having them 
fed back from the power transformers at the elevator, 
place small lighting transformers where the lighting 
circuits can be most advantageously tapped off the 
main line.—B. H. F., Evanston, Ill. 


No. 423.—Iron Bars For Buspars.—An order was re- 
ceived for a new switchboard containing voltmeter, ammeter, 
main switch (fused for 400 amperes), ground lamps, pilot 
lights and four circuit switches. Being unable to obtain cop- 
per for the busbars, flat iron was used, having seven times 
the cross section of the intended copper, with joints scraped 
and bolted together. The board was inspected and passed by 
the local inspector under Rule 2, section b, second paragraph, 
of the 1915 Code. Several weeks later this same inspector 
called and stated his office claimed all bushars must be of 
pure copper, and that the inspection Cepartment would not 
approve a substitute that might start a bad practice among 
contractors and switchboard builders. Reference was made 
to rules 18, 49 and 57. In none of these rules is it stated that 
conductors must be made of copper, only in Rule 18 it shows 
the carrying capacity of wires and cables of 9& per cent con- 
ductivity. The firm using this switchboard is working on 
special war orders for the government and if unable to get a 
ready-made board or copper busbars must shut down or pay 
hazardous insurance rates. I would appreciate opinions from 
some authority on this subject, as it has been impossible to 
obtain satistactioon from the electrical engineer of the under- 
writers.—L. G., Dubois, Pa. 


Answer A.—L. G. does not state whether his 
switchboard is part of an alternating or direct-current 
installation, but I presume it is direct-current. Barring 
stray magnetic fields which may cause incorrect read- 
ings of his switchboard instruments on account of the 
increased magnetic flux, there is no good reason why 
iron bars cannot supplant copper for switchboard bus- 
bars, if they are laminated and of sufficient current- 
carrying capacity. Rule 2, section b, purposely is con- 
structed in that manner to meet different conditions 
which are constantly arising, such as the present 
almost prohibitive price of copper bars. If such were 
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not the case it would read “‘Busbars must be of copper, 
but may be bare.” In my territory, I would not hesi- 
tate approving such an installation, if on a direct- 
current svstem under proper conditions, but if the 
electrical inspection is under the jurisdiction of the 
local insurance company l am afraid L. G. can do 
nothing but comply with its demands. I would sug- 
gest, however, that he state the conditions to the Na- 
tional Board of Fire Underwriters, 76 William Street, 
New York City, and if he can obtain a letter confirm- 
ing the stand he takes, no doubt it may bear weight in 
influencing the local company to rule favorably. Basing 
electrical inspection on life and fire hazard, the hazard 
is no greater with bare iron, if properly installed, than 
with copper.—A. P., Chicago, ll. 

Answer B.—There is always a most important and 
essential point to be considered in connection with any 
electrical work that is subject to inspection, regardless 
of how advantageous or safe it may be and installed 
in accordance with the rules and requirements of the 
city inspector and Board of Fire Underwriters. If 
either have an objection over a matter of this kind, it 
is almost useless to put up any argument or seek 
authority over their decision. But in this case I can 
assure you results entirely satisfactory 1f you will cop- 
per-plate heavily the iron bars, these keeping within 
reasonable cross section and safe carrying capacity 
compared with copper busbars. The results obtained 
in the majority of cases under proper conditions will 
be equal to the all-copper bars. During my expe- 
rience as an electrical contractor (20 years) I fre- 
quently was obliged from necessity and when suitable 
copper was not available, to use the iron bars plated 
as described with perfectly satisfactory results, with 
no appreciable loss of current or undue heating, two 
most desirable and necessary items to be provided in 
connection with heavy tie-bar or switchboard work. My 
field of work for many years was in the city of Pitts- 
burgh, Pa., and vicinity. The plating as described 
passed inspection but I took care not to abuse the privi- 
lege granted and only did so where unable for good 
reasons to obtain the copper.—F. F. H., Milwaukee, 
Wis. 

Answer C.—There are two sides to this question. 
The construction described, 1f made in a workmanlike 
manner with joints of higher conductivity than the 
bar section itself (to allow for possible deterioration 
and increase of resistance and therefore heating) and 
with ample cross section (to allow for the greatly re- 
duced conductivity of iron compared with copper), 
would probably be a satisfactory one, certainly for an 
emergency installation. No inspector, however, can 
be blamed for hesitating to give general approval to 
an installation of this kind unless he is absolutely cer- 
tain that the carrying capacity of the bars is ample, 
that the joints are of liberal area and properly made, 
that they are protected from rusting or corrosion, that 
the bars are designed and constructed to minimize 
eddy-current and hysteresis losses on alternating-cur- 
rent boards—in short, that no source of dangerous 
heating is likely to develop. To make sure of these 
points, the inspector would have to make a very thor- 
ough examination, also tests of the conductivity of the 
bars and their joints. Because of the many variables 
that enter, the inspector is likely to prefer to reject an 
installation of this kind than run the risk of approving 
it and find later that trouble has developed. Espe- 
cially does he look askance at any use of iron busbars 
because by plating them with copper they may be made 
to look practically like copper bars, so that an un- 
scrupulous contractor mav try “to put one over on 


him.”—J. B., Buffalo, N. Y. 
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BOOK REVIEWS 


“Telegraph Practice: A Study of Comparative Methods.” 
By John Lee. New York: Longman, Green & Company. 
Cloth, 112 pages (474x714), 151 illustrations. Supphed by 
Electrical Review Publishing Company, Ine., for $1.00. 


Written by the Postmaster of Belfast, who pre- 
viously had been deputy chief inspector of the tele- 
graph and telephone Traffic at the General Post Office 
in London, this volume relates to telegraph practice in 
the administrative sense, as distinguished from the 
mechanical or electrical operations of telegraph ap- 
paratus. As might be expected, it discusses the British 
practice more particularly, but abounds in comparison 
of methods adopted by different administrations in 
Great Britain and to some extent also compares this 
with the practice in America and in other parts of 
Europe. Moreover, this volume clearly shows the 
influence on telegraph practice both of government 
ownership and of the joint control of telegraph and 


telephone systems. It therefore is timely and inter- 


esting to American readers also, in view of the strong 
tendencies in this country towards government oper- 
ation. 

After an introduction in which the author distin- 
guishes between improvements due to a scientific study 
of conditions and others due to the governmental 
articulation of public needs, the author first discusses 
the acceptance of telegrams from the public, including 
the British method of permitting senders to have spe- 
cially printed forms, and the London practice of regis- 
tering abbreviated addresses, which latter was the 
logical outcome of the charge for addresses. Trans- 
mitting of telegrams by telephone, designated in Eng- 
land as “‘phonograms,” is also discussed here, and the 
author foresees a future in England for a night tele- 
graph letter corresponding to the American practice. 

nteresting chapters are devoted to the centralizing 
of telegraph traffic, including the use of pneumatic 
tubes and the possible prospective use of aeroplanes 
for collecting messages, and to the organization of the 
telegraph system as affected by the amount of traffic 
between different points. Differences in practice as to 
telegraph instrument rooms and telegraph instruments, 
including automatic sending and receiving instruments, 
are discussed in an interesting manner. Then follows 
a chapter on the delivery of telegrams, in which the 
author favors a differentiation in the charge according 
to the urgency of the message and the corresponding 
differences in the time of handling and delivery. In 
this connection, the author quotes British practice as 
showing that the flow of telegraph practice from sub- 
scribers coincides with the ordinary telephone peak 
load, so that overflow telephone arrangements are 
advisable to take care of the telegrams which are 
spoken for delivery. 

Further chapters on press telegrams, telegraph 
trafic, and particularly the closing chapter on the 
future of telegraph practice are both interesting and 


effective. Here the author points out that telegraph . 


practice has only made its proper beginning within the 
last few years, and only in the United States, and that 
the old mental shackles which have bound telegraphy 
in the past are only now being burst, owing to the 
effect of the war in bringing United States methods 
of telegraphy into greater prominence in England and 
in acquainting American telegraphers with European 
practice. 


“The Calorific Power of Fuels.” By Herman Poole. 
Third edition, rewritten by Robert Thurston Kent. New 
York: John Wiley & Sons, Inc. Cloth, 267 pages (9x6 
inches, illustrated. Supplied by Electrical Review Publishing 
Company, Inc., for $3. 


Available data on fuels, and even the use of new 
fuels in increasing extent have both multiplied to such 
a degree within the last 17 years that it has been found 
desirable that “Calorific Power of Fuels” should be 
almost completely rewritten. This has been done by 
Robert Thurston Kent. Much of the valuable infor- 
mation made available by researches of the Geological 
Survey and Bureau of Mines have been added to make 
the book more complete and therefore more valuable. 

There are 11 chapters in all. The first four cover 
quite fully the subject of calorimetry. One chapter is 
devoted each to solid, liquid and gaseous fuels. Next 
follows a chapter on the combustion of coal, in simple 
language with explicit reasons as to the why and where- 
fore, such as any average power-house engineer or 
engineering student should be able to follow. The 
next chapter deals with the calorific value of coal 
burned under steam boilers, which, as all through the 
book, is concisely yet quite fully covered. The last 
chapter treats of the analysis and measurement of the 
properties of combustion which includes, of course, 
description as to various types of carbon-dioxide 
recorders, pressure gauges, and so forth. There is an 
appendix of 43 pages, and a very complete index com- 
pletes the book. The appendix covers, amongst other 
things, the A. S. M. E. Power Code, factors of evap- 
oration for dry steam, specific heat of various gases, 
liquids, metals and other solids, and many other tables 
and data pertaining to combustion engineering and 
physics. 

The book appears to have been carefully revised. 
The inclusion of information on peat, lignite and 
various forms of gaseous fuels is most timely. It is 
to be regretted, however, that more information is not 
included as to the actual burning of many of these 
newer forms of fuel such as have come into increas- 
ing use in Europe especially, and to a lesser degree 
here. However, the book deals with the calorific 
power of fuels, not boiler-room design. The substi- 
tution of English units—the British thermal unit and 
pound—in place of the metric units—calorie and kilo- 
gram—is, in the writer’s opinion, a backward step. The 
inclusion of the English units will undoubtedly prove 
more serviceable to many readers, but internationaliza- 
tion of terms, the better understanding and closer co- 
operation between allies should make it prefer- 
able to employ both units. And then the metric units 
are so much more flexible and less unwieldy than the 
English. The book is, however, ably gotten up in most 
commendable form by one evidently a master of his 
subject. Moreover, it appears at a time when through- 
out a large part of the world the question of fuel 
occupies greater importance and prominence than it 
ever has before. The book fills a long-felt want and 
should find its way into the bookcase of every engi- 
neer and student of combustion engineering, for the 
reading matter accomplishes what the name of the 
book implies. 

I. L. KENTISH-RANKIN. 


The Puget Sound Traction, Light & Power Com- 
pany, Seattle, Wash., when its present development is 
completed, will have a total hydroelectric capacity of 
107,997 horsepower. There will also be 38,264 horse- 
power in steam plants, making a combined capacity all 
told of 146,261 horsepower. 
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Conduit Bender—Floor Polisher—Suction Cleaner—Fuse 
and Switch—Sewing and Washing-Machine Developments 


WHITECOTTON PIPE AND CONDUIT 
BENDER. 


The Akron Electric Construction Company, of Ak- 
ron, Ohio, has placed on the market the Whitecotton 
pipe and conduit bender, which is shown in the ac- 
companying illustrations. Among the principal points 
of superiority claimed for this bender are simplicity, 
great ease of operation, smoothness and precision of 
its work. By use of it bends are made from either 
the right or left side without readjustment, and to 
any degree from 1 to 180. Other special advantages 


Top View of Whitecotton Pipe Bender. 


are speed of operating, resulting in no kinks, nor flat- 
tened conduits, and any number of pieces may be bent 
of exactly the same length, provided no mistakes are 
made in measurement. 

The outfit is strongly made, yet light in weight. The 
small bending wheel has roller-pin bearings, eliminat- 
ing friction. The open construction allows the conduit 
to be inserted and withdrawn with ease. This bender 
should be very useful to electrical contractors, plumb- 


Side View of Bender, Showing Conduit Being Bent. 


ers, steam fitters and others having much conduit or 
pipe to bend. It was designed and patented by Oscar 
Whitecotton, an experienced electrician and mechanic, 
and now manager of the Akron Electric Construction 
Company. 


DALE-REY ELECTRIC POLISHING 
MACHINE. 


The Dale-Rey Corporation, 25 Church Street, New 
York City, is manufacturing a polishing machine for 
use on hardwood or linoleum waxed floors. The ma- 
chine was designed originally for the New York Tele- 
phone Building, and its use by the owners of this large 
structure has enabled them to employ women instead 
of men in waxing and polishing wood and linoleum 
floors. This work is important because the waxed, 
polished floor, besides being more sanitary, is less ex- 
pensive to care for than the floor subject to mopping 
and scrubbing. It is especially desirable in maintaining 
hospital floors. 


Electric Floor-Polishing Machine. 


The polishing machine, a cut of which is shown, 
weighs about 100 pounds, is 914 inches high and 19 
inches wide, is mounted upon rollers and is moved 
over the floor with little effort. Within is a cylindrical 
brush, driven at high speed by a '4-horsepower motor. 
The brush is made of two semicircular aluminum cyl- 
inders, mounted upon a drum of the same metal, re-- 
volving on Hess-Bright ball bearings. Cylinders and 
motor are connected by a chain and sprocket wheel. 
The brush is set to revolve at right angles to the plane 
of the floor, giving a buffing action that reduces the 
amount of wax required. 
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The essential advantages of the outfit are the supe- 
rior work and reduction of labor costs. The design of 
this machine originated in the great necessity for elim- 
inating all dust from floors occupied by telephone ap- 
paratus. The outfit has also been found highly serv- 
iceable for hospitals, high-class office and public build- 
ings, hotels, club houses, large residences, etc. 


NEW MODEL OF BISSELL ELECTRIC SUC- 
TION CLEANER. 


Herewith is given an illustration of the new Model 
D Bissell electric suction cleaner, manufactured by the 
Bissell Motor Company, Toledo, Ohio. Model D is a 
modification of Model C, which stood seven years’ test- 
ing and service with very few changes. The new 


New Modei D Bissell Electric Suction Cleaner. 


model retains all the good features tested and proved 
cut in the old model, such as the powerful suction and 
ease of operation, and embodies some special improve- 
ments. It has an aluminum frame, whereby the weight 
of the machine is much reduced. The three floor 
Wheels of Model D, instead of being of metal with 
rubber tires, are entirely of hard rubber, the grinding 
wheel being in front; and the wheels are of greater 
diameter than those of Model C, making easy move- 
ment of the cleaner an important factor. Hard grease. 
as lubricant, is fed through a wick to a ground steel 
shaft running in a phosphor-bronze bearing. The 
manufacturers have been very successful in their ef- 
forts to interest electrical dealers in actively pushing 
the sale of Bissell cleaners and it is believed this new 
model will have a still greater sale. 


COMBINED FUSE AND DISCONNECTING 
SWITCH FOR OUTDOOR SERVICE. 


In connection with the operation of small outdoor 
substations the combined fuse and disconnecting switeh 
here shown is used primarily for the protection of 
transformer banks where no primary switches are re- 
quired. 

The fuse is suitable tor opening the exciting cur- 
rent of transformer banks not exceeding 300 kilovolt- 


amperes. Secondary switches should be provided so 
that the load can be removed in case it should become 
necessary to open the primary side with the fuses. 

The fuse holder is removed by a fuse hook from 
the ground. To open the circuit the holder is lifted 
completely out of the contacts by the fuse hook which 
is so constructed that the fuse holder will hang ver- 
tically when held by the hook. Then, if desired, the 
upper end of the fuse holder is inserted in and hangs 
from the cap partly surrounding the lower contact 
clips. 

To close the circuit, the upper contact of the holder 
is placed in the upper clips by the operating hook and 
then the lower contact 1s pressed by the hook into the 
lower clips. 

The supporting insulators are of the petticoat type. 

The fuse holder has petticoats so spaced as to pro- 
vide ample creepage surface. The contact parts at 
the ends of the fuse holder are of brass, and when 
the holder is in normal operating or closed position 
engage with the stationary contacts on the supporting 
insulators. 

The contacts are protected against the effects of 
ice, sleet and snow by the method of mounting and by 
means of a punched hood attached to the top of each 
supporting insulator. 

The fuse passes through the center of a treated 
fiber tube within the porcelain fuse holder and is at- 
tached to the upper or-closed end of the fuse holder by 
means of an adjustable clamp, and to the lower or open 
end of the fuse holder by a circular ring which, when 
tightened, holds the fuse firmly in place without a 
tendency to shear off when the fuse blows. The ex- 
plosion consequent upon the expansion of the gases 
formed effectively expels the arc through the open end 
of the holder downward and instantaneously opens 
the circuit. New fuses may be inserted readily. 


| 


15,000-Voit Expulsion Fuse Showing Method of Removing 
Holder From Supports. 
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This combined fuse and disconnecting switch, 
made by the General Electric Company, Schenectady, 
and known as the type TD-127, is made in single-pole 
units for vertical mounting on flat surfaces. It can be 
obtained for use at 15,000, 22,000, 35,000 and 45,000 
volts. 

The maximum current rating 1s 50 amperes. 

No special arrangements are needed for mounting. 
The supporting bracket is bolted to the cross arm. 


a 


HIRSCHY ELECTRIC WASHER. 


The Hirschy Company, Security Building, Minne- 
apolis, Minn., has put on the market the Hirschy elec- 
tric washer and wringer, an illustration of which is 
given herewith. Both washer and wringer may be op- 
erated at the same time. The washer is equipped with 
a “multi-motor,” driving the machine through worm 
gears, which are entirely inclosed as a measure of 
safety; a belt pulley is provided so that the motor 
may be used to drive a churn, ice-cream freezer, or 
ether machinery about the premises. The new type, 
three-position wringer, with 12-inch ball-bearing rolls, 
has tension springs for automatically adjusting them 
for thick or thin clothes, and has a release lever for 


The Hirschy Electric Washer. 


instantly unlocking the top roll. All the operating 
mechanism is underneath the tub. 

Except for the tub, which is of seasoned cypress, 
the machine is made entirely of metal and has pro- 
vision in the framework for telescoping metal benches 
to hold extra tubs and clothes basket. The outfit 1s 
very easily controlled, since there are only three levers, 
all conv&iently placed, to govern the entire operation. 
Casters permit moving the machine about readily. The 
machine is liberally guaranteed. The Hirschy Com- 
pany has put out most effective illustrated literature 
showing how the Hirschy electric washer “Gives 
Mother a Square Deal.” 


“TRIUMPH” ELECTRIC SEWING MACHINE. 


The compact portable electric sewing machine has 
proved so popular that it will evidently largely super- 
sede the foot-operated type in districts where electricity 
is available. 

A new portable machine has just been placed on 
the market by the Triumph Specialty Company, 235 
Canal Street, New York City. This machine consists 
of a sewing-machine head, a motor, a speed regulator 
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and a cover. The whole outfit can be packed inside 
the cover, and is so light that it can be easily carried, 
and so compact that it can be put away in a closet. 
The machine, which can be used on any table, is always 
ready for operation when connected to any lamp 
socket. 

The sewing-machine head is manufactured espe- 
cially for the Triumph company, by the New Home 
Sewing Machine Company, and is an adaptation of one 
of the most popular models. It operates on the lock- 
stitch principle, and is provided with a full set of at- 
tachments for tucking, ruching, and other operations. 

Power is supplied by a Westinghouse “Sew-Mo- 
tor,” which can be operated on direct-current circuits 
of 115 volts, and on alternating-current circuits of 110 
volts of any frequency up to 70 cycles. The motor 


‘drives the machine through a belt and not by means of 


a friction pulley, thus assuring quiet operation and 
avoiding undue side thrust, which wears out the bear- 
ings. Occasional filling of the grease cups (oil is not 
used) is the only attention the motor requires. 

The speed regulator which rests on the floor and 
which is operated by pressure of the foot, provides any 
speed from one to several hundred stitches per minute. 
It is so constructed that there is no sparking at the con- 
tacts and, being made of steel and heavily insulated, 
it is practically indestructible. A ten-foot well insu- 
lated and reinforced flexible cable with an attachment 
plug is provided for connecting the motor with the 
lamp socket. 

The machine is handsomely finished in polished 
nickel and black enamel and is mounted on a Circas- 
sian walnut base with rubber feet to prevent marring 
the furniture on which it is placed. The cover is also 
of Circassian walnut. 


WASHING-MACHINE MANUFACTURERS 
STANDARDIZE THEIR PRODUCTS. 


The washing-machine manufacturers of the coun- 
trv have succeeded in putting into practice those meth- 
ods of economy, required by the War Service Com- 
mittee, for reducing the consumption of fuel, without 
lessening the volume of their products. These meth- 
ods of economy in the use of coal, the reduction of 
Operating costs, standardizing products, and keeping 
up the output, were outlined and discussed at the meet- 
ing of the American Washing Machine Manufactur- 
ers’ Association. at Hotel Sherman, Chicago, recently. 

One of the papers read at this meeting was by 
H. W. Eden, of the Brokaw-Eden Manufacturing 
Company, Alton, IH.. president of the association. 
After discussing the results of operating under the 
government fuel order, Mr. Eden set forth many inter- 
esting facts, from which we quote the following: 

“The fear of drastic restrictions caused manufac- 
turers not only to pledge themselves to the saving of 
certain percentages, but, over their own signatures, 
they agreed to eliminate 171 distinct styles and models 
of their product which might be considered as less 
essential and 63 parts of the styles and models which 
they will continue to produce. These eliminations 
make for standardization—the hardest thing in the 
world to accomplish in a competitive industry—mean 
lower costs and greater efficiency of production and a 
tendency towards an increase in volume of production. 
Such standardization benefits the entire industry—the 
manufacturer, the jobber, the retailer and the con- 
sumer.” 

The business done by washing-machine manufac- 
turers during 1917 was approximately $10,000,000. 
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EASTERN STATES. 


HARTFORD, VT. — New England 
Telephone & Telegraph Company, 50 
Oliver street, Boston, Mass., has had 
preliminary plans prepared for the con- 
struction of a two-story brick local tele- 
phone building, about 45x50 feet in size, 
at Gates and Currier streets, White 
Junction district, Hartford. 


SPRINGFIELD, VT.—Colonial Pow- 
er & Light Company has had plans pre- 
pared for the construction of an elec- 
tric substation. The company has also 
contracted with the Cavendish Electric 
Light Company for supplying secondary 
power to the amount of 100 kilowatts 
to the plant of the Cavendish company. 


WORCESTER, MASS.—W. H. Saw- 
ver Lumber Company, 66 Lincoln street, 
has awarded a contract for the con- 
struction of a one-story power house, 
about 20x35 feet, at its plant. The 
structure,- in connection with other 
buildings to be erected, will cost about 
$70,000. 


BINGHAMTON, N. Y.—Bingham- 
ton Light, Heat & Power Company is 
rushing to completion the erection of 
its power house addition, two 60v- 
horsepower boilers with stokers having 
been installed. It is expected that the 
new structure will be entirely completed 
within six weeks, and a 2000-kilowatt 
turbine will be installed. The company 
plans to have the power house in opera- 
tion before the end of the summer. 


BROOKLYN, N. Y.—Fire, on April 
13, damaged the plant of Thompson & 
tonney, 18-20 Benry street, manufac- 
turers of electrical motor supplies, to 
the extent of about $5000. 


LONG ISLAND CITY, N. Y—A. J. 
Buschmann Company, 461 Eighth ave- 
nue, New York, has been awarded a 
contract for the electrical work in con- 
nection with the construction of an 
addition to the plant of the Welin Ma- 
rine Equipment Company, 312 Vernon 
avenue, to cost $25,000. 


COOPERSTOWN, N. Y.—Southern 
New York Power & Railway Company 
will issue $5,000,000 in bonds for ex- 
tension and requiring new properties. 
Address local manager at Cooperstown. 


GOWANDA, N. Y.—Georgia Light 
& Power Company has petitioned to 
operate an electric light system in the 
town of Dayton. Address George A. 
Larkin of Olean. 


NEW YORK, N. Y.—The board of 
trustees of Bellevue and Allied Hos- 
pitals, 415 East Twenty-sixth street, has 
awarded a contract to Charles K. Daly, 
172 Paynter street. Long Island City, 
for the construction of a power house 
at the local institution. 


NEW YORK, N. Y.— Fred B. Zenker 
kas leased property at 44 West Thirty- 
scventh street. where a ae electri- 
cal repair and contracting establishment 
will be operated. 


ROCHESTER, N. Y. — The City 
Board of Contract & Supply, has 
awarded a contract for the construction 
of a local power plant. The A. Friede- 
rich & Sons. Company, 710 Lake ave- 
nue, Rochester, is the contractor. 


SCHENECTADY, N. Y.—The Board 
of Education has had plans prepared 
for the construction of a three-story 
addition, about 85x95 feet in size to the 
Edison School in South Center street, 
to cost about $90,000. 


BLOOMFIELD, N. J. — The town 
council is considering plans for im- 
provements in the electric fire-alarm 
system. 


BORDENTOWN, N. J.—The council 
has commenced work on the improve- 
ment of the electric lighting system for 
the city hall. 


DOVER, N. J.—New Jersey Light & 
Power Company is making rapid prog- 
ress in extensive improvement work 
at its plant, a new 3500-kilowatt tur- 
bine already having been placed on its 
foundations, and work 1s being rushed 
on the connection of the condenser. It 
is expected that the entire equipment 
will be ready for operation by May 1. 


GLOUCESTER CITY, N. J.—The 
city council passed an ordinance grant- 
my permission to the Public Service 
Electric Company to install an electric 
conduit system in Market street from 
its local power house to King street. 


NEWARK, N. J.—Until May 1, the 
Board of Frecholders will recéive bids 
tor the installation of a water-tube 
boiler, in the boiler plant at the Essex 
County Hospital, Overbrook. Thomas 
W. Smith, chairman, Committee on 
Public Buildings. 


NEWARK, N. J.—Northern Leather 
Works & Produce Company, Inc., 377 
Broadway, New York, has had plans 
prepared for the construction of a large 
local power house at its plant on 
Backus street. Contract for construc- 
tion has been awarded to H. W. Frank- 
an 110 Fort Green place, Brooklyn, 
No Y; 


OCEAN CITY, N. J.—Ocean City 
Electric Street Railway Company has 
been granted permission by the Board 
of Public Utility Commissioners to in- 
crease the rate of fare from five to 
seven cents. 


OGDENSBURG, N. J.—Fire, on 
April 10. completely destroyed the pow- 
er house of the New Jersey Zinc Com- 
pany. Considerable machinery was 
also destroyed, including boilers, en- 
gines, several dynamos, compressers, 
and electric pumps. The total loss is 
estimated at $300,000, 


TRENTON, N. J.—Crescent Insulat- 
ed Wire & Cable Company, manufactur- 
er of electrical wires, cables, etc., has 
commenced the construction of its pro- 
posed three-story factory building at 
Olden avenue and Taylor street. The 


structure is estimated to cost about 
$50,000. Barclay, White & Company, 
Philadelphia, are the contractors. 


ALTOONA, PA.—Notice has been 
fled with the Public Service Commis- 
sion by the Penn Central Light & 
Power Company of a bond issue for 
$75,000, to provide for extensions and 
improvements. 


ALTOONA, PA.—Penn Central Pow- 
cr & Transmission Company has filed 
notice with the Public Service Com- 
mission of the issuance of bonds to the 
amount of $50,000, to provide for ex- 
tensions, improvements, etc. 


BROWNSTOWN, PA.—Brownstown 
Electric Light, Heat & Power Company 
has filed notice with the Public Service 


Commission of the issuance of bonds 
for $1000. 


COATESVILLE, PA—West Chester 
& Conestoga Traction Company is con- 
sidering plans for the construction of a 
new traction line from the proposed 
terminus, commencing at the South 
City line on First avenue and extending 
to the iron and steel mills in the center 
of the town. 


PHILADELPHIA, PA. — Philadel- 
phia & Reading Railroad Company has 
had plans prepared for the construc- 
tion of a one-story brick and concrete 
power house, about 45x75 feet, at Tulip 
and Somerset streets. 


PHILADELPHIA, PA.—Philadelphia 
Hydroelectric Company, Manayunk 
Canal, has subscribed $20,000 to the 
Third Liberty Loan. 


PHILADELPHIA, PA.—Plans are 
under consideration by the Philadelphia 
Electric Company and the Electric Bond 
& Share Company, 71 Broadway, New 
York, for extensive additions to the 
electric power stations at Harwood and 
other mining sections, to provide for m- 
creased capacity of approximately 100.- 
000 horsepower. It is said that three 
new electric power plants having a 
capacity of 100,000 horsepower will be 
erected, and transmission lines con- 
structed to connect the systems with 
the Public Service Electric Company, 
which operates in New Jersey and other 
lines in Delaware. 


SHIPPENSBURG, PA.—Shippens- 
burg Gas & Electric Company, operating 
in Cumberland and Franklin counties. 
has filed notice with the Public Service 
Commission of an increase in its rates 
for service. 


STEELTON, PA—~-Town council has 
recently completed improvements in the 
electric hre-alarm system. 


WILMINGTON, DEL. — National 
Flectric Appliance Company has filed 
notice with the Public Service Commis- 
sion of a change in its corporate name 
to the Brokaw-Eden Manufacturing 
Company, and of an increase in its capi- 
tal from $500,000 to $1,000,000 to pro- 
vide for expansion. 
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WILMINGTON, DEL.—Fire, caused 
by an explosion, recently destroyed the 
turbine room at the plant of the Wil- 
mington Gas Company, foot of Madison 
street, with loss estimated at $25,000. 


BALTIMORE, MD. — Consolidated 
Gas, Electric Light & Power Company 
has awarded a contract for the con- 
struction of an addition to its substa- 
tion to cost about $7000. The company 
has also recently contracted for the 
erection of a four-story boiler plant to 
cost $100,000. 


NORFOLK, VA.—Virginia Railway & 
Power Company has awarded a contract 
to Nicholas & Linderman, Seaboard 
Bank building, Norfolk, for alterations 
and improvements in its one-story elec- 
tric substation to cost $11,700. 


RICHMOND, VA.—Williams Power. 


Company has filed notice with the Pub- 
lic Service Commission of an increase 
in its capital from $50,000 to $150,000, to 
provide for extensions, improvements, 
etc. 


WILLIAMSBURG, VA.—Williams- 
burg Power Company has increased its 
capital from $25,000 to $150,000. 


PARKERSBURG, W. VA.—Parkers- 
burg Iron & Steel Company is making 
rapid progress in the construction of a 
one-story power house addition at its 
plant, to cost about $12,000. The struc- 
ture will be 30x45 feet. 


BRANCHVILLE, S. C.—Preston Ott 
is in the market for a complete electric 
light plant. 


OLDSMAR, FLA.—Oldsmar Electric 
& Ice Company has been organized to 
build an electric light and ice plant. 
Jacob Bornstein, president. 


ST. PETERSBURG, FLA.—St. Pet- 
ersburg Lighting Company is planning 
to increase the capacity of its local 
power plant by the installation of a 
500-horsepower Heine type water-tube 
boiler and turbine-driven boiler feed 
pump. 


BRUNSWICK, GA.—Georgia Coast 
& Piedmont Railway Company is in the 
market for six-horsepower electric mo- 
tors. Address D. C. Smith, general 
manager. 


COMMERCE, GA.—The city is con- 
sidering a bond issue for $15,000 to pro- 
vide for the construction of an electric 
lighting plant. 


JEFFERSONVILLE, GA. — The 
council will improve the electric light 
system. Address J. G. Rockmore, 
mayor. 


NORTH CENTRAL STATES. 


COVINGTON, OHIO. — Buckeye 
Light & Power Company has increased 
its capital from $40,000 to $60,000. 


ST. PARIS, OHIO.—The sum of 
$5500 in bonds has been voted to im- 
prove the electric light plant. Address 
Harry D. Barley, village clerk. 


INDIANAPOLIS, IND.—Merchants’ 
Light & Heat Company has increased 
its capital stock from $2,000,000 to $2,- 
500,000. 


INDIANAPOLIS, IND. — Indiana 
Public Service Commission has author- 
ized the Interstate Public Service Com- 
pany to issue $45,087.73 in bonds to pay 
for improvements made out of funds 
temporarily borrowed. The bonds are 
to be sold for not less than 80 per cent 
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DATES AHEAD. 


National Fire Protection Associa- 
tion. Annual meeting, Chicago, lll., 
May 7-9. Secretary, Franklin H. 
Wentworth, 87 Milk street, Boston, 
Mass. 


National Electrical Supply Job- 
hers’ Association. Annual meeting, 
May 6, 7 and 8, Del Monte, Cal. 

Pacitic Coast Section of National 
Electric Light Association and Cali- 
fornia Association Electrical Con- 


tractors and Dealers. Joint conven- 
tion, May 9, 10 and 11, Del Monte, 


Cal. 

American Association of Engi- 
neers. Annual meeting, May 14, 
1918. Secretary-Treasurer, A. H. 
Krom, 29 South La Salle street, 
Chicago. 

Arkansas Association of Public 


Utility Operators. Annual conven- 
tion, Arlington Hotel, Hot Springs, 
Ark., May 21-22-23. Secretary-Treas- 
urer, R. B. Fowles, Pine Bluff, Ark. 

Electrical Supply Jobbers’ Asso- 
ciation. Annual meeting, Home- 
stead Hotel, Hot Springs, Va., May 
21-22-23, Secretary, Franklin Over- 
baugh, 411 South Clinton street, 
Chicago. | 

Electrical Contractors’ Association 
of Georgia. Annual meeting, Tybee 
Island, Ga., June, 1918. Secretary, 
Dan Carey, 614 Chamber of Com- 
merce building, Atlanta, Ga. 


American Society of Mechanical 
Engineers. Spring meeting, Worces- 
ter, Mass., June 4-7. Secretary, Cal- 
vin W. Rice, 29 West 39th street, 
New York City. 

National Electric Light Associa- 
tion. Annual convention, Hotel Tray- 
more, Atlantic City, N. J., June 13 
and 14. Secretary, T. C. Martin, 33 
W. 39th street, New York City. 


Texas State Association of Elec- 
trical Contractors. Annual meeting, 
Galveston, Tex., June 15, 1918. Sec- 
a H. S. Ashley, Fort Worth, 

ex. 


Southeastern Section, National 
Electric Light Association. Annual 
meeting, June 19-20, 1918. Atlanta, 
Ga. Secretary-Treasurer, T. W. Pe- 
ters, Columbus, Ga. 


American Institute of Chemical 
Engineers. Summer meeting, Berlin, 
N. H., June 19-22. Headquarters, 
Mt. Madison House, Gorham, N. H. 
SU John C. Olsen, Brooklyn, 


American Institute of Electrical 
Engineers. Annual convention, At- 
lantic City, N. J., June 26-28. Secre- 
tary, F. L. Hutchinson, 33 West 39th 
street, New York City. 


Ohio Electric Light Association. 
Annual meeting, Cedar Point, Ohio, 
July 10-12. Secretary, D. L. Gaskill, 
Greenville, Ohio. 

National Association of Electrical 
Contractors and Dealers. Annual 
convention, Cleveland, Ohio, July 


17-20. Secretary, Harry C. Brown, 
101 West 40th street, New York 
City. 

Northwest Electric Light and 


Power Association; affiliated with N. 
E. L. A. Annual meeting, Septem- 
ber 11, 1918. Secretary, George L. 
Myers, Pacific Power & Light Com- 
pany, Portland, Ore. 
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of par. The commission also author- 
ized this company to issue $7200 in bonds 
at par. The company has made im- 
provements at Shelbyville, Crown Point, 
Lowell, Lebanon, Monticello, Kentland, 
Fowler, Newcastle, Bedford, Corydon, 
Seymour, Greentield and Salem. 


RICHMOND, IND —Kilo Electric 
Meter Company, formerly of Indianap- 
olis, will locate in Richmond. The 
plant of the company in Indianapolis 
was destroyed by fre some time ago. 


GILLESPIE, ILL. — The Illinois 
Traction System has secured the con- 
tract for supplying power for a new 
coal mine being sunk here. The trac- 
tion company will also transport the 
coal mined from the new shaft. 


MATTOON, ILL.—The Illinois Pub- 
lic Utilities Commission has suspended 
until August 28 the proposed six-cent 
street car fare asked by the Central 
Illinois Public Service Company in Tay- 
lorville, Ill. 


SPRINGFIELD, ILL.—The Illinois 
Supreme court has held that the State 
Public Utilities Commission has ex- 
ceeded its authority when it directed 
the Postal Telegraph Company to cease 
operating a telephone service out of 
Chicago. The order of the commission, 
the court held, was in the nature of an 
injunction, which the supreme court 
holds that only a court has authority 
to issue. 


SPRINGFIELD, ILL.—The Illinois 
supreme court has ruled that the ex- 
penses for transcript of evidence cov- 
ering orders of the Illinois Public 
Utilities Commission must be paid for 
by the Commission. The decision was 
the result of a suit in the Sangamon 
county circuit court involving a petition 
of the DeKalb County Telephone Com- 
pany. The new ruling will cost the 
Commission thousands of dollars. 


SYCAMORE, ILL. — Woodstock- 
Sycamore Interurban Company, which 
was organized ten years ago and which 
has had an electric line in operation 
between Sycamore and Marengo for 
eight years, has dissolved and the rails, 
ties and equipment are being sold as 
junk. The road was originally planned 
to run from Sycamore to Woodstock, 
but only the portion between Sycamore 
and Marengo, 20 miles, has ever been 
constructed. The company has never 
earned enough to pay its operating ex- 
penses and dividends. 


TUSCOLA, ILL.—Board of Educa- 
tion will build a $33,000 heating plant 
and gymnasium, with electric wiring 
and lights, as an addition to the high 
school building. 

BURLINGTON, IOWA. — Home 
Electric Company has filed a notice of 
dissolution. 

DUBUQUE, IOWA.—Chicago, Mil- 
waukee & St. Paul Railway will expend 
$50,000 at its power plant and railway 


shops. Electrical equipment will be in- 
stalled. Address the local superin- 
tendent. 


GARDEN CITY, MO.—Green Light 
& Power Company, of Pleasant Hill, 
Mo. is reported to have purchased the 
local electric light system and will con- 
struct a transmission line from Pleas- 
ant Hill to Garden City. 


OZARK, MO.—Ozark Coal & Mining 
Company will expend $6000 for in- 
stalling additional electric coal mining 
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Address N. V. Waterfield, 


machinery. 
secretary. 


MANHATTAN, KANS.—Manhattan 
City & Interurban Company, operating 
a city street car service and interurban 
service between that city and Fort Riley, 
Camp Funston and Junction City, an- 
nounces that it will rehabilitate its 
tracks and overhaul all equipment. 


PITTSBURG, KANS. — Joplin & 
Pittsburg Railway Company has grant- 
ed an increase of three cents an hour 
to all persons in its employ. 


SHERMAN, S. D. — Bim Brothers 
have been granted a franchise for fur- 
nishing electric light. 


VERMILION, S. DAK.—The coun- 
cil is planning to issue $20,000 in bonds 
for an electric light plant. Address 
village clerk. 


SOUTH CENTRAL STATES. 


ALEXANDER CITY, ALA.—Bonds 
to the amount of $10,000 haye been 
voted, to improve the electric light plant. 
Address the mayor. 


ENSLEY, ALA.—Southern Bell Tele- 
phone Company is planning for the con- 
struction of an addition to its local tele- 
phone building on Nineteenth street, be- 
tween F and G streets. Estimated cost 
of the work is $17,250. 


HUNTSVILLE, ALA—Miller 
Brothers are considering plans for the 
reconstruction of their electric power 
cotton gin recently destroyed by fire. 


PURVIS, MISS.—The city is plan- 
ning for a bond issue of $10,000 to pro- 
vide for the construction of an electric 
light plant to have a capacity of 30 
horsepower. 


RECTOR, ARK.—In connection with 
the construction of a gin house and 
cotton house, Luther King has had 
plans prepared for the construction of 
a new power house for works operation. 


GOTEBO, OKLA.—The city will re- 
build its electric light plant, recently 
destroyed by fire. 


PRAGUE, OKLA.—The city has au- 
thorized a bond issue for $30,000 to pro- 
vide for improvements in the electric 
lighting plant and water works. 


RYAN, OKLA.—City contemplates 
the installation of a crude-oil engine in 


the electric light and water plant. Ad- 
dress the mayor. 
STILLWATER, OKLA.—City has 


had plans prepared for improvements 
to the electric light system, the cost 
of which is estimated at $30,000, 


BEAUMONT, TEX.—Kansas_ City 
Southern Railroad will install electric 
power on its drawbridge across the 
Neches river at this point, and make 
other improvements which will mean 
much less time lost to passing ships. 


CARTHAGE, TEX. — An electric 
light and ice plant will be installed by 
F. T. Rembert of Longview, Tex. 

CLYDE, TEX.—Robert Cook will 
construct an electric light and power 
plant here. 

DENISON, TEX.—City contemplates 
the installation of an electric light plant. 

ROUND ROCK, TEXAS.—S. E. 
Bergstrom of Kerns, Texas, will con- 
struct an electric light and power plant 
here. 


ELECTRICAL REVIEW 


RIO GRANDE CITY, TEX. — Rio 
Grande Ice, Water & Light Company 
has filed notice of an increase in its 
capital of $24,000 to $30,000 to provide 
for improvements. 


TEXAS CITY, TEX.—Texas City 
Electric Light & Water Company is 
considering plans for the construction 
of an electric power station and the 
installation of a 100-kilowatt turbogen- 
erator with converter, to be used as a 
street railway and emergency lighting 
unit. 


WESTERN STATES. 


RONANA, MONT.—A. H. Stevens, 
president of the Flathead Independent 
Telephone Company, has perfected plans 
for the further development of the rural 
telephone service. This place is to be 
the central station for the following 
towns: St. Ignatius, Leona, D’Aste, 


: Horte and others. 


\ 

CENTRALIA, WASH.—City com- 

mission has awarded a contract to the 

Devore Electrical Company for fur- 
nishing street lamps. 


SEATTLE, WASH.—Puget Sound 
Traction, Light & Power Company, 860 
Stuart building, has permit to erect 
an addition to power house at 6600 14th 
street, South, cost about $30,000. Stone 
& Webster builders. 


SEATTLE, WASH.—D. W. Ruther- 
ford of Tacoma has submitted low bid 
for construction of the first section of 
the municipal elevated street railway 
line to the shipyards. The first con- 
tract will cover the piling and trestle 
for the section of the line from Hol- 
gate avenue to Washington street on 
Railroad avenue and the Rutherford 
bid is $42,262. 

PORTLAND, ORE.—To finance the 
Northwestern Electric Company’s steam 
auxiliary power plant here which is 
estimated to cost $1,500,000, an issue of 
hrst mortgage six per cent bonds ma- 
turing May 1, 1935, has been sold at the 
San Francisco headquarters of E. H. 
Rollins & Sons at 95 and accrued in- 
terest. 


REDDING, CAL.—The question of 
issuing $40,000 in bonds for the muni- 
cipal electric light plant will be submit- 
ted to a vote of the people. 
city clerk. 


Address 


PROPOSALS 


MATERIAL FOR HEATING SYS- 
TEM.—Bids will be received at the of- 
fice of Indian Affairs, Department of 
Interior, Washington, D. C., until April 
30 for furmesin i and labor 
for the installation of a heating system 


at Shawnee, Okla. 


POWER HOUSE.—Bids will be re- 
ceived on April 30 for the construction 
of a power house for the Electric Light 
& Water Company. Address R. F. 
Legar., attorney. 


ELECTRICAL SUPPLIES. — Bids 
will be received at the office of the 
General Purchasing Officer, Panama 
Canal, Washington, D. C. until Mav 
2 for furnishing, free of all charge, 
by steamer, on dock at either Colon 
(Atlantic port) or port of Ancon (Bal- 
hoa, Canal Zone) (Pacific port), Isth- 
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mus of Panama, the following electri- 
cal supplies: Transformers, electrical 
switches, testing blocks, marine brackets, 
carbon brushes, condulets, connectors, 
cutouts, marine fixtures, plugs, rosettes 
and steel and copper wire. 


INCORPORATIONS 


NEW YORK, N. Y—Conlan Elec- 
tric Corporation. Capital, $10,000. To 
manufacture electrical supplies. In- 
corporators: D. Qonlan, Jr., F. A. 
Butler, and R. S. Conlan, 2120 Harri- 
son avenue. 


NEW YORK, N. Y.—Metalloy Com- 
pany. Capital, $5000. To manufacture 
electric and gas fixtures. Incorpora- 
tors: <A. Blau, B. Zeiner, and H. S. 
Burger, 907 Columbus avenue. 


CHATTANOOGA, TENN.—South- 
ern Cities Power Company has incorpo- 
rated with a capital of $50,000. George 
B. Adams, J. C. Stickney, G. W. Erwin 
and others are the incorporators. 


NEW YORK, N. Y.—Tirrell Manu- 
facturing Company was recently in- 
corporated to manufacture electric light 
controllers and lighting apparatus. The 
incorporators are: C. L. Rimminger, 
M. M. Clancy and F. A. Armstrong. 


WILLIAMSPORT, PA.—Appliance 
Sales Company. Capital, $9,000. To 
manufacture electrical appliances. J. P. 
Haag is the principal incorporator. 


WAYLAND, N. Y.—Wayland Light 
& Power Company, Inc. Capital, $10,- 
000. To operate a plant for the genera- 
tion and distribution of electricity. In- 
corporators: V. M, J. and L. F. Kim- 
mel, Wayland. 


INDIANAPOLIS, IND. — Interna- 
tional Electrical Company has been in- 
corporated with capital of $20,000 to 
engage in the manufacture of electric 
machinery. The directors will be Gor- 
don B. Tanner, Fred Sterling, Jr., and 
M. H. Tanner. 


HARRISON, ARK.—Harrison Gas 
& Electric Company has incorporated 
for the purpose of extending the elec- 
tric light system. Address R. M. Fel- 
lows, president. 


FORT WAYNE, IND.—Dix-Kelly 
Electric Shop has been incorporated 
with capital of $10,000. The directors 
are Frank J. Dix, E. Kelly and Robert 
E. Kelly. 


JOHNSTOWN, PA.—Grazier _ Elec- 
trical Products Company. Capital, $4").- 
000. To manufacture electrical supplies. 
J. S. Grazier is the principal incorpora- 
tor. 


UTICA, N. ¥.—Held Electric Com- 
pany. Capital, $5000. To manufacture 
electrical supplies. Incarporators: H. 
L. and J. P. Held, Utica. 


NIXON, TEX.—Nixon Electric Light 
& Power Company has been incorporat- 
ed here with a capital stock of $12,000 
for the purpose of constructing an elec- 
tric light and power plant. J. F. Wood 
is a stockholder. 


CHELAN, WASH.—Chelan Falls 
Power Company has been incorporated 
for $150,000 by George D. and Amelia 
M. Brown_and R. C. Kennedy. 
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Western Electric To Open Spokane Branch—Phoenix Elec- 
tric Occupies New Quarters— Valuable Catalogs Distributed 


The Pittsburgh Service Station for 
Westinghouse automotive electric equip- 
ment has been moved to 6905 Susque- 
hanna street, Pittsburgh, Pa., in the 
Homewood district. 


Walter A. Zelnicker Supply Com- 
pany, 325 Locust street, St. Louis, 
Mo., is distributing bulletin No. 236, 
which describes in a briet and con- 
densed form a portion of its line of 
rails, locomotives, cars, machinery, wire 
rope, compressors, pipe, tanks, etc. 


Splitdorf Electrical Company, New- 
ark, N. J.. which last fall decided to 
concentrate on ignition apparatus and 
cease to manufacture starting and light- 
ing sets save for repair purposes, has 
sold its Apelco battery assets to the H. 
B. Shontz Company, of New York City. 
The latter firm will continue the manu- 
facture of Apelco storage battery for 
all purposes, as well as supply repair 
parts, and has taken over the entire 
Apelco stock of the Splitdorf Company. 


Westinghouse Lamp Company, 165 
Broadway, New York, N. Y., is dis- 
tributing a circular, calling attention 
to the change in the Westinghouse Maz- 
da lamp carton. The new carton is of 
a bold poster design, with broad bands 
of orange and black, and will enable 
lamp users to distinguish more readily 
this Westinghouse product. It will be 
found a umt of great adaptability to the 
distributor in designing attractive win- 
dow displays. 


- Phoenix Electric Company, Mans- 
held, Ohio, manufacturer of alternating- 
current motors, recently moved into a 
new modern, two-story building, which 
was fully equipped for this class ot 
manufacturing. The company's increase 
in business and plans for expansion 
made necessary these larger quarters. 
This company is controlled by A. C. 
Linzee, formerly designing engineer for 
the General Electric Company at Akron, 
who has developed a line of alternat- 
ing-current motors which are proving 
a great success, and which are to be 
manufactured on a larger scale at the 
new plant. 


The Wheeler Condenser & Engi- 
neering Company, Carteret. N. J.. has 
just published its Bulletin No. 108-B, 
embracing exclusively its line of cen- 
trifugal pumps. The bulletin shows the 
latest Wheeler turbine-driven geared 
centrifugal pumps, bi-rotor, — tri-rotor, 
electric-driven, small belt-driven. small 
high speed, side, end and bot om suction 
vertical shaft; pumps for either series 
or parallel operation: and special slow- 
speed engine-driven pumps. Test curves 
made by both manufacturer and cus- 
tomer are included in the bulletin, giv- 
ing the characteristics of Wheeler high 
grade design. Wheeler pumps are made 
tor all services and especially for instal- 
lations where large volumes of water 
must be pumped economically against 
low heads. 


The United States Rubber Com- 
pany—Wire Division, 524 First ave- 
nue South, Seattle. Wash., has supphed 
the Pacific States Electric Company, a 
Seattle concern, with a $15,000 wire 
order for use in 20 wooden ships under 
construction in the Sloan shipyards at 
Olympia, Wash. 


Pass & Seymour, Inc., Syracuse, N. 
Y., has sent out leatiets describing the 
P&S pull canopy fixture switches. These 
are arranged to ft into the canopy and 
serve as a ceiling switch for pendent 
and drop-cord work. The construction 
of the device is well explained and it is 
believed that it will meet a large 
demand. 


Wagner Electric Company, Seattle. 
Wash., has moved its ofhces from 506 
Racific building to 538 First avenue, 
South, where new quarters have heen 
fitted up and a complete service bureau 
established. The company has witnessed 
a preat Increase in its business and this 
has necessitated larger and better 
equipped ofhces. Much business is now 
being transacted with the shipyards. C. 
Kirk Hillman has charge of the offices. 


Western Electric Company, 195 
Broadway, ‘New York City, will open 
a branch at Spokane, Wash., about May 
l in the building formerly occupied by 
the Pacific States Telephone Company 
at 165 Howard street. The western 
third of Montana, northern half of 
Idaho and eastern Washington will be 
covered from the Spokane office. The 
business is to be wholesale only; and a 
stock valued at $100,000 will be installed. 
This is the most recent unit to be es- 
tablished, the company operating 35 
other houses in different parts of the 
United States and Europe. 


Universal Electric Stage Lighting 
Company, 240 West 50th street, New 
York, has issued a catalog dealing with 
stage and studio lighting apparatus and 
electric effects. It illustrates and 
describes the many new developments 
in stage lighting and effects, which have 
been recently introduced. The popular- 
itv and remarkable present day success 
of many theater productions, dramas, 
and particularly musical comedies, are 
largely attributed to the modern de- 
velopments of stage lighting. Among 
the accessories shown are the well 
known Kliegl spot lights, electric effects, 
pockets and plugs, connectors, border 
lights, proscenium lights, disappearing 
foot lights, act announcers, fire logs, re- 
flectors, electric carriage calls and 
Kheglight and Lilliput arc lamps, with 
accessories, for motion picture photogra- 
phy. The aim of this concern has been 
to make each article, bearing its trade 
name, Kliegl Brothers, to be the best 
of its kind and fer its purpose, and the 
apparatus ts claimed to be practically 
a standard on the American stage. 
Copies ot this catalog will be sent free 
to anyone interested upon request. 


Ross Power Equipment Company, 
Indianapolis, Ind., is distributing Bul- 
letin 67, which supersedes all previous 
lists. The list includes an extensive 
line of power plant equipment, all of 
which is offered subject to prior sale. 


National Pole Company, Escanaba, 
Mich., will open an otnce at 220 Broad- 
way, New York, on May 1, with R. A. 
Griffin in charge as general sales man- 
ager. Mr. Grithn has been at the head 
of the pole department of the Western 
Electric Company for a number ot 
vears, and prior to that time was pur- 
chasing agent for the American Tele- 
phone & Telegraph Company. 


Byron-Powell Company, Spokane, 
Wash., a recently organized electrical 
engineering firm, las opened offices ai 
S167 Wall street, with J. P. Byron, for- 
merly connected with the Washington 
Water Power Company, Spokane, 
Wash., as head of the organization. The 
new company will engage in a general 
electrical engineering business, handling 
equipment of all kinds, and will also 
conduct a general repair business. 


Binder Elevator & Electrical Com- 
pany, Birmingham, Ala.. has removed 
its offices from the plant and warehouse 
located at 209-211 Twenty-second street, 
to 305 Twentieth street, North, where 


a new store has been opened. All the 


ofhce work for the plant, retail estab- 
lishment and construction department 
will be handled at the new address. 
The old building will be devoted ex- 
clusively to electrical repairing, motor 
and elevator work. 

Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh. 
Pa., announces the merger of the Cope- 
man Electric Stove Company into a new 
company to be known as the Westing- 
house Electric Products Company, with 
headquarters and factory at Mansheld, 
Ohio. This factory will be devoted to 
the manufacture of heating appliances, 
previously made at the Newark works 
of the electric company and the Flint 
(Mich.) works of the Copeman Electric 
Stove Company. The general operation 
of the Westinghouse Electric Products 
Company will be directed by W. K. 
Dunlap, as general manager. Mr. Dun- 
lap is also assistant to the vice-presi- 
dent of the Westinghouse Electric & 
Manufacturing Company. 

The Westinghouse Electric & Manu- 
facturing Company has just issued a 
special publication (Circular No. 7174), 
entitled “Electrical Equipment for Ce- 
ment Mulls.” This pamphlet has an at- 
tractive art cover, illustrating the in- 
terior of a motor-driven cement mill. 
Numerous photographic reproductions 
are given through the publication, show- 
ing the application of motors to various 
types of machinery emploved in cement 
mills. The advantage of motor drive 
for this class of service, and character- 
istics required by motors to be especial- 
ly successful are given briefly. 
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Attachment Plugs, Fuseless.—Muel- 
ler Electric Company, 423 High ave- 
nue, Cleveland, Ohio. 

Non-separable attachment plugs, 
consisting of single-piece body- of por- 
celain or standard insulating material 
and Edison screw shell. 

“Attacho Plug,” 660 watts, 250 volts, 
catalog No. 4. 

Listed March 6, 1918. 


Clocks, Motor-Driven. — Warren 
Clock Company, Ashland, ‘Mass. 

Stationary and portable clocks driv- 
en by small synchronous motors from 
alternating-current systems, frequen- 
cy of which is regulated by means of 
special instruments installed at supply 
station. Rating 110 volts, 2 watts. 

Listed January 25, 191 8. 


Fixtures.—A. C. Penn, Inc., 100 La- 
fayette street, New York, N. Y, 

“The Wallace Lamp.” Adjustable 
fixture consisting of standard socket, 
secured to hinged nipple mounted up- 
on base provided with mounting 
clamp. Provided with portable cord, 
standard attachment plug and shade 
designed to clamp on incandescent 
lamp bulb. 

Listed March 1, 1918. 


Fuses, Plug. — Chelten Electric 
Company, 314 Armat street, Philadel- 
phia, Pa. 

“Chelten-Phila” Edison plug fuses, 
having horn fiber for insulation of 
live parts and of brass-rimmed mica 
cap. 0-30 amperes, 125 volts. 

Listed March 19, 1918. 


Ground Clamps. — Hessco Electric 
Manufacturing Company, 210 Adelaide 
street, West, Toronto, Ont. 

“Hemco” ground clamps for use 
with 1⁄4 and 1%-inch rigid conduit. 
Catalog No. 346. 

Listed March 21, 1918. 


Optical Instruments.—F. A. Hardy 
& Company, 10 South Wabash ave- 
nue, Chicago, 

Potential reducer for Worth-Black 
amblyoscope optical instruments, con- 
sisting of line resistance connected in 
series by flexible cords to pair of min- 
jature lamps mounted in metal inclo- 
sures, each containing adjustable 
lamp-dimming rheostat. 5 amperes, 
110 volts. 

Listed February 13, 1918. 


Portable Air Pump.— Mayo Skinner 
Manufacturing Company, 2115 Elston 
avenue, Chicago, Ill. 

“Mayo.” This device consists of 
two-cylinder air compressor driven by 
small motor with chain transmission, 
and controlled by snap switch, all 
mounted on portable truck. For use 
primarily in pumping automobile tires. 
Z horsepower, 110-220 volts, alternat- 
ing or direct current. 

Listed March 8, 1918. 


Protectors.—Reliable Electric Com- 
pany, 411 South Sangamon street, 
Chicago, Ill. 


The electrical fittings listed and 
described in this department have 
been approved by the Under- 
writers Laboratories, Incorporat- 


ed, after examination and tests 
conducted under standards of the 
National Electrical Code as rec- 
ommended by the National Fire 
Protection Association. 


Consist of carbon lightning arrest- 
ers with inclosed cartridge fuses, 
mounted on porcelain bases, for use 
on signal circuits. With metal-in- 
closed arresters, catalog No. 976. 

Listed February 26, 1918., 


Receptacles, Medium-Base.—Thom- 
as Cusack Company, Harrison and 
Loomis streets, Chicago, Ill. 

“De Luxe No. 22” sign receptacle. 

Listed March 21, 1918. 


Recorder, Electrically Operated.— 
Production Meter Company, 2909 In- 
diana avenue, Chicago, III. 

“The Production Meter.” Produc- 
tion recorder, consisting of chart in- 
closed in cabinet and marked by in- 
dividual styluses controlled by unit 
mechanisms electrically connected, to- 
gether with electrically operated 
counters, to control switches mount- 
ed on machines whose output is being 
measured, and energized by low-volt- 
age motor-generator. Generator rat- 
ing: 20 volts, 15 amperes; motor: 125 
volts. 


Listed February 12, 1918. 


Supports for Outlet Boxes.—Ohio 
Distributing Company, 220 Lomax 
Place, Chicago, III. 

Supports consisting of strap iron 
bars and clamps. Bars have numerous 
perforations for mounting on joists, 
etc., and may be straight or furnished 
with an offset portion. Clamps pro- 
vided with bolts for attaching outlet 
boxes, etc. Designed for use in hol- 
low walls or ceilings. : 

Listed February 12, 1918, 


Subbases, Surface Snap-Switch.— 
The Arrow Electric Company, Hart- 
ford, Conn. 

“Arrow E” porcelain subbases for 
mounting surface snap switches. Cat- 
alog Nos. 6674, 6676, 

Listed February 9, 1918. 


Switches, Automatic Clock-Oper- 
ated Type—W. N. Matthews & 
Brother, Inc., 3722 Forest Park boule- 
vard, St. Louis, Mo. 

Automatic switch consisting of 
clock mechanism, connecting gear and 
standard labeled snap switch, all in- 
closed in wood case and designed to 
open and close circuits at predeter- 
mined Periods. “Matthews Horo- 
switch,” 30 amperes, 250 volts. £ 

Listed March 15, 1918. 


Switches, Inclosed. — The Johns- 
Pratt Company, Hartford, Conn. 


Watertight service-entrance boxes 
inclosing cutout E for standard 
cartridge inclosed fuses. Covers of 
boxes fitted with attachments where- 
by opening of boxes may cause the 
fuses to be withdrawn. 

“Noark,” 0-600 amperes, 600 volts, 
catalog No. 5770 to 5777 inclusive. 

Listed February 6, 1918. 


Switches, Inclosed.—Meyers Elec- 
tric Safety Switch Company, 1236 
Mission street, San Francisco, Cal. 

Fused knife switch inclosed in 
sheet-metal cutout box, to deeply 
flanged door of which knife blades are 
attached and by means of which 
switch may be operated externally 
without opening inclosure. 250 volts, 
30, 60, 100 amperes. Type A. 

Listed February 12, 1918. 


Switches, Fixture. — The Bryant 
Electric Company, Bridgeport, Conn. 

Candle, push-button, catalog No. %6. 

Caps, AA-AH inclusive, AK-AN in- 
clusive, AP, AR, AS, WA-WC in- 
clusive, WK-WN inclusive, WP, WR, 
WS, WT. 

Also combinations of above caps 
and bodies. 

Listed January 30, 1918. 


Switches, Knife—Meyers Electric 
Safety Switch Company, 1236 Mission 
street, San Francisco, Cal. 

e Service-entrance switch and cutout 
base inclosed in sheet-metal cutout 
box on door of which knife blades are 
mounted. Operated by opening and 
closing don B .case. 250 volts, 30 
amperes. ; 
Listed February 13, 1918. 


Switches, Knife—Mutual Electric 
& Machine Company, 232 West Fort 
street, Detroit, Mich. 

“Type C,” 30 and 60 amperes, 250 
and 600 volts. 

Listed February 21, 1918. 


Switches, Surface. — The Bryant 
Electric Company, Bridgeport, Conn. 

“Bryant” or “Perkins.” Two-circuit. 
Catalog No. 2662-Special. 

Listed January ahd 31, 1918. 


Transformers, Ligi hting.—Im Si 
Electric Company, Hight City, 

Air-cooled autotransformers oa 
regulating rheostat and meter de- 
signed to supply current for 20-am- 
pere, 30-volt, gas-filled incandescent 
lamps for stereopticon use. 60 cycles; 
primary 110 volts, secondary 30 volts, 
20 amperes continuous; amperes 
intermittently. 

Listed March 15, 1918. 


Wire Connector.—Mutual Electric 
& Machine Company, West Fort 
Ti and Fourth avenue, Detroit, 

ich. 

“Mutual” soldering lugs stamped 
and drawn from solid, cylindrical 
rod of electrolytic copper. 60, 100, 200 
amperes. 

Listed February 12, 1918. 


April 27, 1918. 
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Men in Service E 


W. H. Merrill Chairman Fire Prevention Section of War 
Board—C. R. Dooley Directs Vocational Education Project 


ALBERT SCHLORFF, formerly with the 
Springfield Utilities Company, now in 
government service at Kelley Field, 
Texas, has been commissioned a first 
lieutenant. 


ELEcTRICAL SuppLy JoBBERS’ ASSOCIA- 
TION, 411 South Clinton street, Chicago, 
now carries on its roll of honor the 
names of 1643 members serving in the 
army and navy. 


F. A. McConneLt, formerly in the 
engineering department of the Moun- 
tain States Telephone & Telegraph Com- 
pany was recently commissioned a 
lieutenant and is now on duty in Wash- 
ington, D. C. 


SOUTH-EASTERN UNDERWRITERS’ As- 
SOCIATION records the following names 
of its electrical engineering members 
who have entered government service: 
H. N. Pye, a second lieutenant in the 
ground corps of the aviation service; 
J. M. Bradfield, Norman F. Pratt, and 
E. H. Carman, first lieutenants in the 
Officers Engineers Reserve Corps, and 
J. L. Orr, serving with the Naval Re- 
serve. 


Georce F. Sever, formerly professor 
of electrical engineering and acting dean 
of the faculty of applied science at 
Columbia University, was recently com- 
missioned a major in the Engineer Of- 
ficers’ Reserve Corps with headquarters 
at Washington, D. C. Major Sever was 
for more than 12 years consulting elec- 
trical engineer for the Department of 
Water Supply, Gas & Electricity for 
the City of New York. He has closed 
his engineering office in New York. 


C. R. Dootey, manager of the edu- 
cational department of the Westing- 
house Electric & Manufacturing Com- 
pany, East Pittsburgh, Pa. has been 
granted a leave of absence as to accept 
an appointment by the government as 
director of the Vocational Education 
Project for Army needs, now being de- 
veloped by the War Department Com- 
mittee on Educational and Special 
Training. He will be located in the 
War Department at Washington, D. C. 
This appointment comes as a direct 
recognition of Mr. Dooley’s ability as a 
practical educator and organizer of men, 
and is not the first time he has been 
summoned to the aid of the govern- 
ment. With the assembling of the first 
drafted men at Camp Sherman, Mr. 
Dooley was given the task of instituting 
and putting into operation a system of 
classification, by which it is possible, 
in a few minutes to select from the men 
in the cantonment the one best fitted for 
au particular class of service. The 
efficient manner in which this system 
was installed is largely responsible for 
Mr. Dooley’s second call from the gov- 
ernment. During Mr. Dooley’s absence 
from the Westinghouse company, his 
duties there will be assumed by C. S. 
Coler, who has been appointed acting 
manager of the educational department. 


ROLL OF HONOR. 


The electrical industry, perhaps 
to a greater extent than any other 
industry, has answered the call 
of the Nation for Men. As this 
is a war of engineers, naturally 
the technically trained men in the 
electrical industry have been in 
great demand and they have re- 
sponded with splendid patriotism. 
Many of the large utility and 
industrial corporations have as- 
signed men for Government serv- 
ice aside from those who have 
voluntarily entered or been called 
for service. 

Tue ELectrRicAL Review will 
welcome news concerning men 
who have entered the service or 
who are engaged in any patriotic 
duties. 


WittraMm H. Merritt, president of 
Underwriters’ Laboratories, Chicago, 
has been appointed section committee 
chairman of the newly organized Fire 
Prevention Section of the War Indus- 
tries Board of the Council of National 
Defense. Mr. Merrill is now in Wash- 
ington to assume the duties of the new 


Willam H. Merrill. 


position for the period of the war. Part 
of the work of the new section is the 
securing of information on the condi- 
tions as to fire hazards existing in 
plants manufacturing munitions and pro- 
viding adequate protection where sur- 
veys show plants working on govern- 
ment contracts to be poorly guarded 
against possible fire loss. State fire 
marshals, municipal fire prevention 
bureaus, insurance boards, bureaus, as- 
sociations, companies, in fact all exist- 
ing fire prevention organizations, are 
being enlisted by the section in a co- 


operative effort to avoid interference of 
government’s program through fires in 
munitions plants and government estab- 
lishments. That duplication of effort 
by inspectors or others having a com- 
mon errand in building and plants may 
be prevented, the matter of licenses or 
permits to inspectors, engineers and 
others to enter government and muni- 
tion plants for the purpose of inspec- 
tion of fire hazard conditions will be 
handled by the Fire Prevention Section. 

Mr. Merrill brings to the Fire Pre- 
vention Section the experience in fire 
prevention engineering gained during a 
period of 25 years of active participa- 
tion in nation-wide fire prevention 
work. He began his career as an elec- 
trical inspector in Boston and Chicago 
and later worked out the idea and or- 
ganization of Underwriters’ Laborato- 
ries established and now maintained for 
service—not profit, by the National 
Board of Fire Underwriters. The 
steady growth and valued service of the 
Laboratories demonstrates the executive 
ability which Mr. Merrill brings to the 
new section created to aid in winning 
the war. 


PaciFic Power & Licut COMPANY, 
Portland, Ore., in the April number of 
its bulletin, publishes its roll of honor, 
bearing the names of 36 employes who 
have gone into active service with the 
military or naval establishments of the 
government. The list shows the name, 
position held with the company, military 
organization and present address of 
those enlisted where available. 


CLARENCE FLoyp HIRSHFIELD, head of 
the research department of the Detroit 
Edison Company, Detroit, Mich., was 
recently commissioned a major in the 
Ordnance Department, Washington, D. 
C. Early in 1915 Major Hirshfield left 
the Cornell University, where he had 
been a member of the engineering fac- 
ulty, to go to Detroit to devote a con- 
siderable portion of his time in studying 
problems of electrical industrial heating. 


University oF Micuican, Ann Arbor, 
Mich., honor roll includes the following 
names of electrical engineering students 
and graduates of that institution now 
in military service: William B. Boice, 
Willis Brodhead, James S. Brusstar, 
Arvine N. Clarke, Clarence T. Fish- 
leigh, Henry W. Gilmore, Lee D. Handy, 
Paul W. Hoag, Claude B. Keeney, Lyle 
W. Kennedy, Franklin Loucks, Aaron 
Woodrooffe Manby, John W. McDonald, 
Douglas C. Mittelsdorf, Robert C. 
Parks, Warren L. Porter, John E. 
Powell, Adrian C. Roosenraad, Leon A. 
Sears, Frederick A. Sellke, Richard D. 
Smith, Charles E. Toole, George M. 
Unsworth, Francis C. Warren and Wil- 
liam F. Wetmore. A. H. Lovell and H. 
S. Sheppard, associate professors, and 
W. F. Davidson, an instructor in the 
College of Engineering, are among 
those serving with the’ colors. 
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F. V. Burton and J. C. Rockwell Prometed—W. L. Smith 
Elected Professor Northeastern College—Other Changes 


CHartes H. Session ot Topeka, 
Kans., has been appointed a member of 
the Kansas Public Utilities Commission 
by Governor Capper? 


E. C. PFENNING, secretary of the City 
Light & Traction Company, Sedalia, 
Mo., has been transferred to a similar 
position with the Montgomery Light 
& Water Power Company, Montgomery, 
Ala. Allen O’Nannon. general book- 
keeper at Sedalia, succeeds Mr. Pten- 
ning. 


Tuomas F. Mcurpuine has been ap- 
pointed by Mayor Hanson as superin- 
tendent of public utilities for Seattle, 
and succeeds A. L. Valentine who has 
held the position for nine years. Mr. 
Murphine, who is an attorney has at- 
tained some prominence in the politics 
of the section and resigns as attorney 
general of the state to accept the posi- 
tion. 


WiitiaM B. VotH. formerly manager 
of the Ogdensburg Power, Light, Street 
Railway & Gas Company, Ogdensburg. 
N. Y., has become district manager of 
the Wisconsin- Minnesota Light & Pow- 
er Company, Eau Claire, Wis., succeed- 
ing A. R. Manley who resigned. Mr. 
Voth before going to Ogdensburg was 
chief engineer and purchasing agent of 
the Empire United Railways. He was 
born in Milwaukee and educated in the 
schools of that city and at the University 
of Wisconsin. After his graduation 
from the latter institution he entered 
the field of electric and steam railroad 
construction and later engaged in the 
operating work of public utilities. 

WILLIAM Lincotn Situ, secretary 
and treasurer of the National Asso- 
ciation of Electrical Inspectors since 
March, 1911, and inspector of wires for 
the city of Concord, Mass., has been 
elected professor of electrical engi- 
neering of Northeastern College, Bos- 
ton, Mass. He is a graduate of the 
Massachusetts Institute of Technology 
and has taken keen interest for a great 
many years in electrical inspection and 
the improvement of electrical construc- 
tion. He was secretary of the Munic- 
ipal Inspectors’ Association of Massa- 
chusetts many vears ago, and is now a 
corresponding member of the Electrical 
Council of Underwriters’ Laboratories, 
Inc. Professor Smith has been con- 
ducting electrical work at Northeastern 
College as an instructor for some time 
without interfering with his relations 
with the National Association of Elec- 
trical Inspectors and the city of Con- 
cord, and will continue to do so in his 
higher position. Northeastern College 
is conducted by the Boston Young 
Men's Christian Association as its edu- 
cational department and includes among 
its five schools the Co-operative School 
of Engineering and the Evening School 
of Engineering. It is with these two 
schools that Professor Smith is directly 
connected as head of the electrical engi- 
neering department. 


Frank V. Bertox, for many years 
associated with the Bryant Electric 
Company, Bridgeport, Conn., in various 
Capacities, was recently promoted to the 
position of gencral sales manager of the 
company. Mr. Burton was educated in 
the public schools of his native city, 
Albany, N. Y.. and in 1891, at the age 
of 17, in partnership with his brother, 
engaged in the electrical contracting 
business. This enterprise, which was, 
operated with variable success, termin- 
ated in three years. Ile entered the 
electrical contracting tirm of Berger, 
Rogers & Potter of Troy, N. Y. In 
1805 Mr. Burton entered the employ 
of the Western Electric Company at 


Frank V. Burton. 


New York, first in the construction de- 
partment, and later in the supply de- 
partment, where he remained for over 
six years. A short connection with the 
electrigal engineering firm of Sanderson 
& Porter of New York followed, and 
in the summer of 1902 he entered the 
employ of the Bryant Electric Company, 
with whom he has since remained. He 
first held the position of service corre- 
spondent, in. 1907 became eastern sales 
manager, and now general sales man- 
ager. He is an associate of the American 
Institute of Electrical Engineers, a mem- 
ber of the Jovian Order, and is active 
in several sections of the Associated 
Manufacturers of Electrical Supplies. 


B. H. Grover, associate electrical en- 
gineer of the Underwriters’ Laborato- 
ries, Chicago, has been temporarily as- 
signed to work at the Bureau of Stand- 
ards, Washington, D. C. 


U. N. BETHELL, president of the New 
York Telephone Company, New York, 
has been appointed chairman of the 
Public Utility Committee of the Liberty 
Loan, succeeding George B. Cortelyou, 
president of the Consolidated Gas Com- 
pany, who acted in that capacity during 
the Second Liberty Loan Campaign. 


C. L. Proctor, who has been new 
business manager of the Empire Dis- 
trict Electric Company, with headquar- 
ters at Joplin, Mo., has been appointed 
general manager of the Danbury & 
Bethel Gas & Electric Light Company, 
Danbury, Mo., succeeding the late 
Charles H. Merritt. L. W. Dickson, 
who has been Mr. Proctor’s assistant 
at Joplin, is now in charge of that 
office. 


J. C. RockweLL has been promoted 
from manager of the light and power 
department to general manager of the 
Manila (P. I.) Electric Railroad & 
Light Company. Mr. Rockwell was 
graduated in 1914 from Cornell Uni- 
versity with the degree of mechanical 
engineer. Following his graduation he 
engaged in track construction work. In 
1906 he became superintendent of trans- 
portation of the Syracuse (N. Y.) 
Lakeshore & Northern Railroad Com- 
pany. He was appointed general super- 
intendent in 1909 of the Charleston (W. 
Va.) Interburban Railroad Company, 
and the following year was elected gen- 
eral manager of the company. In 1911 
he joined the operating organization of 
The J. G. White Management Corpora- 
tion, New York City, and was assigned 
to the Manila Electric Railroad & Light 
Company as manager of the light and 
power department. Mr. Rockwell has 


been on a visit to the United States and ` 


is now returning to Manila. 


Obituary. 

Harvey REYNOLDs, aged 02, ofhce man- 
ager of the Muncie Electric Light Com- 
pany, Muncie, Ind., died recently of 
pneumonia. 


ELrLıs B. BAKER, for many years gen- 
eral superintendent of the Southern 
New England Telephone Company, died 
at Petersburg, Fla., on April 16 at the 
age of 64. He was widely known and 
an efficient pioneer in the development 
of the telephone. The funeral was held 
in New Haven, the former home of the 
deceased. 


CHARLES Gorpon W ADDINGTON, son of 
E. H. Waddington, Statesman-at-Large, 
Jovian Order, vice-president of the St. 
Louts Jovian League, met with death 
Tuesday, April 9, having been struck 
by an elevator at the offices of the 
Western Electric Company. He was in 
his eighteenth year, and = was just 
entering his business career. In the 
short time he had been with the com- 
pany he had made many warm friends. 
by his gentlemanly manner and con- 
genial disposition. He was a member 
of the St. Lonis Home Guards, and of 
the Triangle Club, an organization of 
the Baptist Church. At the funeral 
services held at the Second Baptist 
Church in St. Louis, April 19, a large 
number of St. Louis Jovians attended 
as did his entire company of the Home 
Guards. His body was interred in the 
family cemetery at New Castle, Pa. = 


April 27, 1918. 
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Annual Report of General Electric 
Company. 


The financial exhibit of the General 
Electrice Company for the fiscal period 
ended December 31, 1917, presents a rec- 
ord, sales have increased materially in 
every branch. The gross value of orders 
received was $246,778.491, compared with 
$160,355 .05S in 19165 ana $132,365.891 in 
1915. For the first time in three years 
the co.npany made no war munitions, the 
entire volume of orders in 1917 being for 
electrical and mechanical devices and 
machinery. In 1916 munition orders were 
$2,416,000 and in 1915 $33,980,000. After 
chargine off $7,289,000 for federal taxes, 
the company shows net income equal to 
26.50 per cent on common stock, as com- 
pared to 18.51 per cent in 1916, when there 
were no excess profits taxes and income 
tax was negligible. 

The income account compares as fol- 
lows: 

1917. 1916. 
Net sales billed |. .$196,926,218 $134,242,290 
Cost of sales billed, 

including all op- 

erating, mainten- 

ance and deprecia- 

tion charges . 167,921.748 118,948,199 


Net profit ......... 29,004,540  15.294,091 
Sundry income 4,512,290 3,866,882 
Net income ....... 33,516,830 19,160,973 
Interest ........... 1.113,002 571,445 
Balance ........... 32,403,828 “18,589,528 
Excess profits tax, 

estimated ....... 5,500,009  ..... 2. eee 
Profit available for 

dividends ....... 26,903,828 18,589 528 


Dividends on stock, 11,165,882 8.121.616 
Surplus tor vear. 15,737,916  10.467,882 
Previous surplus.. 34,160,753 23,692,871 
Total surplus ..... , 19,898,699 34,160,753 


Tne business of the General Electric 
Company in the current year is running 
slizhtly in advance of the corresponding 
period or 1417. Orders up to the week 
ended April 13, Apereated $69,589,000, as 
compared with $67,457,000 last year. This 
was at the annual rate of $240,000.000 for 
1418, compared with $234,000,000 for 1917. 
The rate of orders received for this pe- 
riod of 1218 was 102 per cent of 1917, 140 
per cent of 1916. and 302 of 1915. 

A striking feature of the company’s 
business js the notable increase in large 
orders received. Up to April 13 211 
orders for amounts in excess of $25,000, 
were booked. The total amount of these 
orders was $28,529.000. For the same 
period of 1917, 196 ordera over $25,000 
were received for an aggregate sium of 
Approximately $15,000,000. The 1916 rec- 
ord was 52 orders, totaling about $4,- 
000,000, Government business is playing 
an important part in the company's 
prosperity, as a steady stream of orders 
is) coming in for electric equipment 
needed in connection with war activities. 


ee et 


Allis-Chalmers’ Statistical Exhibits 
for 1917. 


Allis-Chalmers Manufacturing Com- 
Pany’s statistical exhibits, published in 
March, showed unfilled orders on hand 
December 31, 1917, amounting to $27,- 
987.250. which was greatly in excess of 
that previqusly recorded by the com- 
pany. 

Another feature of the report shows 
that tne company expended during the 
year for maintenance, renewals, and gen- 
eral upkeep of plant and equipment $1,- 
889,607, all of which has been charged 
to the cost of manufacture. In addi- 
tion there has been set aside for depre- 
clation, and charged to cost of manu- 
facture, $941,907. 

“To provide for the delivery of the 
largely increased volume of business it 
has been necessary to expend larger 
amounts than usual for capital improve- 
ments. These expenditures, aggregating 
$1,187,500, consist principally of additions 
to equipment and extensions of plant 
buildings. 

“The net working capital of the com- 
pany as of Dec. 31. 1917, comprising cash, 
receivables, marketable securities, and 
current inventories (less accounts pav- 


able), pay rolls, dividends and taxes ac- 
erued, and other current obligations, 
amounted to $16,431,545, as compared 
with $13,831,162 on Dec. 31, 1916, an in- 
crease of $2,600,383 for the year.” 


United Light & Railways’ Net Gains. 


Gross earnings of the United Light & 
Railways Company for the year ended 
lrecember 31, 1917. invreased $156,072 over 
those of 1916, according to the annual 
report of the company, while net, after 
taxes, increased, $145,707. The balance 
available for dividends on the common 
stock, depreciation, etc., increased $21,- 
33. The income account, with compari- 
sons, follows: 


1917. 1916. 
Gross earnings ...... $2,054,893 $1,918,821 
Net after taxes ..... 1,907,620 1,771,913 
Balance after interest 1,204,571 1,193,272 


Divicends on first 

preferred .......4.. 605.558 595, 792 
Balance available for ° 

common dividends, 

depreciation, etec.... 599,043 397,180 

Gross earnings of the subsidiary com- 
panies for 1917 were $7,705,268, as com- 
pared with $6,885,770 in 1916, and net 
earnings, after taxes und maintenance 
charges, were $2,658,361, against $2,666,- 
393 in 1916. 


Public Utility Stock Situation. 


In discussing the stock situation, one of 
the leading financial papers states that 
public utility stocks have not stood up as 
well as other industrials since the begin- 
ing of the year. There appears to be a 
constant selling pressure in this part of 
the Jist. The reasons are obvious and no 
general governmental aid has yet ap- 
peared to help the utilities in their fight 
for higher rates. The total capital of 
public utilities in the United States ex- 
ceeds $10,000,000,000 and the annual oper- 
ating revenues exceed $1,500,600,000. Thos. 
N. McCarter, president of the Public Ser- 
vice Corporation of New Jersey, in a 
timely speech, pointed out that if wide- 
spread disaster was to be averted the 
public service commissions of the coun- 
try must render aid. The rising costs of 
materials and labor cannot be combat- 
ted as long as rates for service are not 
raised. “The public must realize,” said 
Mr. McCarter, ‘‘that in the public utility 
business, as in every other business, two 
and two make four, and it must be willing 
to pay a fair price for a thousand cubic 
feet of gas, a kilowatt hour of electricity, 
or a ride upon an electric car.” 


Copper Production, Imports, Exports 
and Profits. 


A resumé of the copper situation at this 
time may be stated as follows: The pro- 
duction in the United States for the first 
quarter of 1918 amounts to around 550,- 
000,000 pounds, which indicates that the 
supply for 1918 will adequately meet the 
demands at home and abroad. The im- 
ports of copper to this country are esti- 
mated at 69,000 tons for the first quarter 
of the year, far exceeding imports for 
that period in 1917. These imports, of 
course, are mostly from countries of 
North and South America. 

The exports for the first quarter of the 
vear are estimated at 92,000 tons, which 
is considerably less than the exports for 
the same period a vear ago. The expla- 
nation is that England and France have 
an ample supply of copper at present, 
and this being the case. the available 
ships have been in service for the trans- 
portation of troops and food supplies. But 
it is logical to assume that copper ship- 
ments to our allies will be greatly in- 
creased ag their demands for the metal 
becomes greater. 

According to reports, an effort is to be 
made to get the Government to advance 
the price of copper 1 cent to 11% cents per 
pound from existing price of 251% cents to 
meet the increased costs of copper refin- 
ing; but this action seems improbable in 
the face of the fact that an average net 
profit of 7 to S cents per pound is made 
by producers of coppers under the price 
of 23% cents now in effect. 


Weekly Bank Clearings Show Gain. 


According to reports made to the Brad- 


- street Journal, bank clearings at the 50 


largest cities of the United States for the 
week ending April 18 aggregated $6,130.,- 
089,000, which sum reflects a gain of 8.7 
per cent over the previous week and of 
5.8 per cent over the corresponding period 
for 1917. Outside of New York the total 
is $2,724,446,000, an increase of 7.1 per 
cent over the previous week and of 16.6 
per cent over the same period last year. 
The loss at New York from last year is 
1.3 per cent. Forty-one cities show larger 
totals than 1917, while nine exhibit losses. 
Chicago reports an increase of 3 fer cent, 
Philadelphia five-tenths of 1 per cent, 
Kansas City, 46 per cent, Boston 40 per 
cent, St. Louis 16 per cent, San Fran- 
cisco 7 per cent, Cleveland 12 per cent, 
Detroit 3 per cent, Baltimore 37 per cent, 
Cincinnati 36 per cent, and New Orleans 
60 per cent. 


Colorado Power Earns Three Times 
Bond Interest. 


In the annual report presented by the 
Colorado Power Company for the year 
ended December 31, 1917, the consolidated 
net income of this public utility is placed 
at $357,665 after expenses and charges, 
an increase of $80,690 over 1916. ‘The 
gross operating revenue was given at $1,- 
183,750 and net revenue $676,301, compared 
with $1,020,310 gross and $562,781 net for 
1916. Dividends paid on the preferred 
stock amounted to $44,718, while divi- 
gende on the common stuck totaled $221,- 
264. 

In 1916, dividends on preferred and 
common stock amounted to $35,000 and 
$276,580, respectively. Profit and loss 
surplus, as of December 31, 1917, was 
$619,959, an increase of $91,161. The 
good showing made by the company in 
its annual report, at a time when public 
utility companies are showing recessions 
rather than gains over the previous year’s 
figures, is due to the fact that the com- 
pany generates 90 per cent of its energy 
from water power. Interest on bonds 
outstanding was earned more than three 
times, and there was set aside for de- 
preciation $117,243. 

“Continued increase of mining opera- 
tion throughout the territory served,” 
says President L. P. Hammond in his re- 
marks to stockholders, ‘‘characterize the 
period. The estimated annual gross reve- 
nue from contracts signed during the 
year, less revenue from disconnected cus- 
tomers was about $240,000. On December 
31, the company had under contract, not 
yet connected, retail power business esti- 
mated to produce additional gross op- 
erating revenpe of $152,000. 

“The continued substitution of retail 
for wholesale service has automatically 
increased the company’s revenue per 
kilowatt-hour sold as a whole, this unit 
having increased from 0.941 cents in 1915, 
to 1.067 in 1916, and to 1.134 cents in 1917.” 


Dividends. 


Cape Breton Electric Company, Lid., 
has declared its regular semi-annual div- 
idends of $3 on the preferred and $1.50 on 
the common stock, both payable May 1 
to stock of record April 20. 


Pacifie Power & Light Company has 
declared a quarterly dividend of 1% per 
cent on preferred stock, payable May 1 
to stock of record April 22. 


Ilinois Northern Utility Company has 
declared a quarterly dividend of 1 per 
cent. payable May 1 to stock of record 
April 20. 

Bangor Railway & Electrice Company 
has declared a quarterly dividend of ly 
per cent, payable May 1 to stock of rec- 
ord April 20. 


Pacific Gas & Electric Company has 
dec'ared its regular quarterly dividend 
of $1.50 on the first preferred stock and 
$1.70 on the original preferred = stocks, 
payable Mav 15 to stock of record 
April : 
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preferred and $3 on the common stock, 
payable May 15 to stock of record 
April 25. 


Edison Electric Illuminating Company 
of Boston has declared a dividend of 3 
per cent, payable May 1 to stock of record 
April 15. 


Cities Service Company has declared 
the usual dividend of % of 1 per cent, 
monthly, on preferred stock, and % of 1 
per cent in cash and % of 1 per cent in 
stock on its common stock, all payable 
June 1 to stock of record May 15. 


Shattuck-Arizona Copper Company has i 


declared a dividend of 25c a share. 
payable July 20 to stockholders of record 
June 29. This is the same as the declara- 


*tlon made three months ago. 


Texas Power & cae He Company has 
declared a quarterly dividend of 1% per 
cent on preferred stock, payable May 1 to 
stock of record April 26. 


American Waterworks & Electric Com- 
pany has declared a quarterly dividend 
of 1% per cent, payable May 15 to stock 
of record May 10. 


Idaho Power Company has declared a 
quarterly dividend of 1% per cent on 
preferred stock, payable May 1 to stock 
of record April 22. 


Bellows Falls Power Company has de- 
clared a semi-annual dividend of 2% per 
cent on preferred stock, payable May 15 
to stock of record April 30. 


P OORE Switchboard Company has de- 
clared its regular quarterly dividend of 
2 per cent, payable April 30 to stock of 
record of April 25. 


Reports from London indicate that The 
Vickers Company has acquired control 
of the British Westinghouse, the control 
peyins passed to the Electric Holdings, 


Earnings. 


NORTHERN ONTARIO LIGHT & 
POWER COMPANY. 


Annual report of the Northern Ontario 
Light & Power Company for 1917, shows 
that the interest charge on the first 
mortgage 6 per cent sinking fund bonds 
was earned 2 times. After payment of 
dividends on the preferred stock and de- 
preciation charges of $50,000, there was a 
surplus of approximately $37,000, com- 
pared with a surplus last year of $44,981. 
Company has not paid dividends on the 
common since January, 1917. Delivery of 
power to the Kirkland gold mining dis- 


trict was made early in 1917, and earn- | 


ings from this source contributed $67,- 
768 to the gross. Other business, includ- 
ing power supplied to the Cobalt mines, 
shows substantial increases over 1916. Big 
demand for silver is a favorable factor in 
increasing company’s business. 


NEVADA-CAlL, ELECTRIC COMPANY. 


(and Subsidiaries.) 


1917. 1916. 
November gross ..$ 149,648 $ 140,380 
Net after taxes .... 85,141 
Surplus after 


charges ........ be 33,449 33,285 
Eleven months’ 

gTOSS .....aseesen 1,825,934 1,393,263 
Net after taxes .. 1,012,192 855,882 
Surplus after 

c e8 sneno 448,153 344,924 

DETROIT EDISON COMPANY. 
1918. 1917. 

March gross ......... $1,140,244 $1,044,105 
Net after taxes....... 328,238 


Surplus after charges. 231,144 257,871 
Three months gross.. 3,560.508 3,188,436 
Net after taxes...... 1,066,971 1,154,311 
Surplus after charges 775,472 899,369 


SOUTHERN CALIFORNIA EDISON 
COMPANY. 
Earnings of Southern California Edison 
Company for February and for the 12 
months ending February 28, 1918, were as 


follows: 

1918. 1917. 
February gross ...... $ 643.458 $ 667,294 
Net after taxes ..... 383,876 393,006 


Surplus after charges 151,008 203,763 
12 months’ gross..... 8,168,531 8,409,356 


12 months’ gross...9. 9,938,570 9,831,851 
Net after taxes...... 5,894,368 5,600,031 
Surplus after charges 3,013,664 2,949,442 
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DAYTON POWER & LIGHT COMPANY. WISCONSIN-MINNESOTA LIGHT & 
ive A 3149-75 POWER COMPANY. isi 
March gross ............ $194,29 149, j 
Net alter taxes ......... 53,611 39,608 Gross for twelve months........ $1,730,863 
Surplus after charges and Ending February 28, 1918........ 873,55 
preferred dividends ... 6,377 1,322 Surplus after charges........... 578,680 


CITIES SERVICE COMPANY. 
12 months 12 Months 


ending Marchending March Month of Month of 

31, 1918. 31, 1917. March, 1918. March, 1917. 
Gross earnings ..........-.cceceee 19,850,979.25 13,391,411.41  1,975,211.82  1,721,480.77 
Expenses .. s SRE EEE N wha EE E 373,635.25 268,592.78 36,767.94 31,312.22 
Net earnings ............ccccc cece 19,477,344.00 13,122,818.63  1,938,443.88 1,690,168.65 
Interest on notes and debentures.. 2,647.55 127,917.24 191.73 224.88 
Net to stock  sc46 S08.dh bee ek 4 ees: 19,474,696.45 12,994,901.39 1,938,252.15  1,689,943.67 
Dividends preferred stock ........ 3,842,475.00 2.780,913.27 335,882.00 299,006.50 
Net to common stock and reserves.15,632,221.45 10,213,988.12  1,602,370.15 1,390,937.17 
Contingent fund ........ssessssssssssesssecseessssssososessossosnasonseonoo 881,634.98 
Stock -sürplüs (075 ke eese Fos Sedo share sree eae e e a wie a Ewe cece E Reha 4,111,097.00 
Surplus reserve snc x56. 9 5S FRAO RE ops eee ew Re oa Gs oe a elena E E E 3,965,.662.60 
Surplus .......ss.sesss.o PEE EESE AEE S itd hase E Sais ai E E 18,602,672.48 
Total surplus and reserves ...........% E IE ox 4 Glee Sted ote eae ag mete ok 27,560,967.06 


AMERICAN TELEPHONE & TELEGRAPH COMPANY. 
Earnings report for three months ending Murch $1, 1918: 


Average Average 
first quarter first quarter First quarter 


1913-1915. 1916 and 1917. 1918. 


E i : 

' Diridenðs Pas E E E EE at epee ah tag i a 6,342,256 $ 6,784,599 $ 7,604,534 

Interest and other revenue from associat 
companies Pre E a E a SR a a ET .. 3,370,343 3,789,152 4,539,344 
Telephone traffic (met)* .........ccccceccees 1,543,870 2,275,150 2,406,783 
Other sources ............ccccaveee Saracen AE x 201,77 543,318 287,347 
Total aa wis peste es nena ile bios want wee we eae $11,458,247 $13,392,249 $14,738,008 
Expenses ........0.. Sanasi Sib a R E EEEa e.. 1,288,958 1,494,647 1,597,199 
Net earnings ......s.sssssesossosssessseesene $10,169,239 $11,897,602 $13,140,818 
Deduct eresi ee AE olde inde edt lead ged ePG RL DMG S erate 1,912,302 2,143,885 2,339,995 
Balance 264045 Seen tesa oh daa owen eenees . $ 8,256,987 $ 9,753,717 $10,800,823 
Dividends paid 6.655 sich Sed ede ves ae wae 6,880,972 7,784,303 8,714,491 
Balance: ereo elar wets ci settee heehee $ 1,376,015 $ 1,969,414 $ 2,686,332 


*One month estimated. 


WEEKLY COMPARISONS OF CLOSING- BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 
Div. rate. Bid Bid 


Public Utilities— Per cent. Apr. 16. Apr. 23. 
Adirondack Electric Pewer of Glens Falls, common...... sine Gare 6 13 13 
Adirondack Electric Power of Glens Falls, preferred........... 6 68 70 
American Gas & Electric of New York, common.......... 10 +extra = 86 
American Gas & Electric of New York, preferred.............. 6 39 38 
American Light & Traction of New York, common............. i 189 195 
American Light & Traction of New York, preferred........... 6 93 94 
American Fower & Light of New York, common............... 4 40 40 
American Power & Light of New York, preferred............... 6 70 70 
American Public Utilities of Grand Rapids, common.......... é E 20 
American Public Utilities of Grand Rapids, preferred........... 6 50 oe 
American Telephone & Telegraph of New York................. so 100 100 
American Water Works & Elec. of New York, common....... end 4% 4% 
American Water Works & Elec. of New York, particip......... 7 13 13 
American Water Works & Elec. of New York, first preferred... za 57 5714 
Appalachian Power of Bluefield, commMoOn......sesesssssssosseso a 2% 214 
Appalachian Power of Bluefield, preferred............ccccceecoee 7 20 20 
Cities Service of New York, common........... andar ene esl aE +extra 202 201 
Cities Service of New York, preferred...........ccccccvccssceces 6 74% 744 
Commonwealth Edison of Chicago........es.ssesesessosossess as 9 8 104 103 
Comm. Power, Railway & Light of Jackson, common........... 22% 22 
Comm. Power, Railway & Light of Jackson, preferred......... 6 47% 46% 
Federal Light & Traction of New York, common.............. F ee 5% Sle 
Federal Tight & Traction of New York, preferred............... fs 26 2814 
Illinois Northern Utilities of Dixon............ ee ee re ere 6 ies sa 
Middle West Utilities of Chicago, commMmon.......essseseesos 2+extra 25 25 
Middle West Utilities of Chicago, preferred................ aes 6 5? 57 
Northern States Power of Chicago, common................- ex.div.7 40 40 
Northern States Power of Chicago, preferred................ ex.div.7 84 84 
Pacific Gas & Electric of San Francisco, common........... Kos pi 3& 30% 
racific Gas & Electric of San Francisco, preferred.......... ie 6 oo ce 
Public Service of Northern Illinois, Chicago, common........... 7 75 74 
Public Service of Northern Illinois, Chicago, preferred......... 6 84 82 
Republic Railway & Light of Youngstown, common............. 4 22 2214 
Republic Railway & Light of Youngstown, preferred........... 6 56 56 
Standard Gas & Electric of Chicago, common...........ee00. bas es 4 4 
Standard Gas & Electric of Chicago, preferred.............. nae 6 24 23 
Tennessee Railway, Light & Power of Chattanooga, common... T 2% 2h 
Tennessee Railway. Light & Power of Chattanooga, preferred... 6 8 8 
United Light & Railways of Grand Rapids, common......... saw 4 28 27 
United Light & Railways of Grand Raplds, preferred........ ais 6 58 58 
Western Power of San Francisco, commMmon.........ssesessssase 2 13 13% 
Western Power of San Francisco, preferred..............000.. vee 6 49 49 
Western Union Telegraph of New York.............cc cc eu cee extra 94% 93% 

Industrials— 

Flectric Storage of Philadelphia, common......... ee rer Pr 4 48 48 
General Electric of Schenectady ......ssesessessos oee a ae are inire 8 136 139 
National Carbon of Cleveland, preferred............ ig dae are 8 5e e56 
National Carben of Cleveland, COMMON....s..ssesees. AEE Sa 130 130% 
Westinghouse Electric & Mfg. of Pittsburgh, common....... +extra 39 4014 
Westinghouse Electric & Mfg. of Pittsburgh, preferred...... wae 7 55 55 

*Last sale. 
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heating it with rusty scrap iron. 
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Type of Reversing Motor Used In Blooming Mill. 


Motor Rating is 15,000 Horsepower. 


Electrical Equipment of the Mark 
Steel Plant 


Complete Electric Drive in Large New Plant Manufactur- 
ing Steel Conduit, Pipe and Plates—Power-House Equip- 
ment—Reversing-Mill Motors Up to 15,000 Horsepower 


JOSEPH P. 


EFORE describing the electrical equipment of a 
B large steel mill, a paragraph or two on the gen- 

eral operation of a modern steel mill may be of 
value to some readers. 


The raw ore first enters the blast furnace. Here the . 


metal is separated from the slag by mieans of a blast 
of high temperature. It leaves the blast furnaces in a 
still impure state, fairly high in carbon content. From 
the blast furnace, the metal is taken either to the open- 
hearth plant or the Bessemer plant. In the open- 
hearth process the carbon in the iron is oxidized by 
In the Bessemer 
process the carbon is oxidized by blowing air through 


COLLOPY 


the iron after it has been heated to a high temperature. 
After the iron has been purified it is cast into ingots of 
various sizes, often about 18 inches square and 5 or 6 
feet long. 

When reheated, these ingots are sent to the rolling 
mill and passed between large rolls until the proper 
size and shape of product is reached. These rolls are 
the part of the process that take the largest amount of 
power. In the reversing mills the bar is put back and 
forth between the same rolls, which are reversed at 
brief intervals, the distance between the rolls being 
decreased each time. In the continuous process the 
bar to be rolled is passed continuously through two or 
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more sets of rolls until the desired product is in this 
way obtained. ` 


GENERAL FEATURES OF THE MARK STEEL PLANT. 


The new steel rolling mill of the Mark Manufac- 


turing Company is situated on the edge of Lake Mich-. 


igan about one mile northwest of Indiana Harbor, Ind. 
The exact site upon which this large industrial plant 
now stands was but a few months ago several feet 
beneath the surface of this large body of water. The 
land was made accessible by building a pier out into 
the lake at a depth of about 50 feet and then filling in 
with sand pumped from the bottom of the lake a little 
farther out. Upcn this foundation of sand, literally 
speaking, was placed this large and interconnected 
mass of buildings, machinery and related material. 

All building piers and machinery foundation of any 
size were placed on wooden pilings which were capped 
with a length of spiral pipe filled with concrete. The 
frames of all buildings are of steel with the walls con- 
structed by coating metal lath on both sides- with a 
cement gun. This made a wall about 2 inches thick. 
The material used in the roofs varied with the differ- 
ent buildings. 

The purpose of this plant is to receive iron ore 
brought in by the large lake boats and turn it into 
finished pipe, conduit, plates, etc. The plant now con- 
sists of ore docks, a 50,000-kilowatt power house, blast 
furnace, oper-hearth plant, soaking pits, blooming mill, 
billet mill, skelp mill, universal plate mill, pipe mill, 
large machine shop and gas-producer buildings; other 


_ buildings are to be added in the future. 


LAYOUT AND EQUIPMENT OF THE POWER PLANT. 


The entire plant is electrically driven, there being 
not a single prime mover outside the power house. The 
power house is situated in a central position with re- 
spect to the other buildings. It is divided into a boiler 
house and the power house proper. The electrical bay 
is built as a lean-to on one side of the turbine room. 
The main portion has two floors, the upper floor being 
about 25 feet above water line and the lower about 5 
feet. The upper floor is occupied by the turbogener- 
ators and two turboblowers for the blast furnace, while 
the air washers, condensers, vacuum pumps, service 
pumps, etc., occupy the lower floor. The electrical bay 
contains three floors. The upper floor, which is on a 
level with the turbine floor, is used as the operating 
and exciter floor; the middle floor is the switching 
room, and the lower is the cable room, from which the 
underground distributing lines are led. - : 

The power-generating equipment consists of two 
turbogenerators of 6500 kilovolt-amperes each and one 


General View of Mark Manufacturing Company’s Steel Plant 
Near Indiana Harbor. , 
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Substation That Furnished Power During Construction of Plant. 


of 12,500 kilovolt-amperes capacity, with provisions 
made for the early addition of two more 12,500- 
kilovolt-ampere units. These units are all three-phase, 
2300-volt, 60-cycle, 90-per cent power-factor, West- 
inghouse units. The exciters are separately driven and 
consist of two 150-kilowatt 250-volt, motor-driven 
units and one go-kilowatt unit driven by a steam tur- 
bine. All pumps are either motor or turbine-driven. 

The boiler room contains 12 600-horsepower boil- 
ers—6 are Babcock & Wilcox make and 6 are Casey- 
Hedges. The boilers are fed by chain-grate stokers 
with apron feed. The stokers are divided into two 
sections and each driven by a 15-horsepower induction 
motor. The drive is so arranged that a duplicate mo- 
tor may be engaged at a moment’s notice in case of 
failure of the other. The boiler-feed pumps are high- 
speed turbo-driven units. 

The ash skip is driven by a 15-horsepower, 230- 
volt, direct-current motor started by a push button and 
stopped at either end of the travel by track-limit 
switches. The ash car is propelled by a 7.5-horse- 
power, 230-volt series motor and is fed by two col- 
lector rails. The coal conveyor is run by two 15- 
horsepower, 440-volt induction motors. The elevator, 
which raises the coal from a pit beneath the car tracks 
to the conveyor, is also driven by a 15-horsepower, 
440-volt induction motor. 

The main bus, made up of six bars of 1% by 4-inch 
copper bars, is connected on the ring system. The 
bus structure is of reinforced concrete with barriers 
of transite between buses, The structure is divided into 
two parts, each being placed back to back. The power 
is fed from the generators to the oil switches and from 
the oil switches to the cable room through iron-pipe- 
size copper tubing. The feeds to the various substa- 
tions and motor houses consist of a number of lead- 
sheath cables connected in parallel, the quantity de- 
pending upon load required. In case of failure of any 
cable, it may be removed and the load carried by the 
remaining conductors until the fault is remedied. 

The light and power for the station is fed from the 
main bus in the same manner as the main feeds. The 
distributing panel is placed at one end of the switch- 
board room with the two power transformers of 100 
kilovolt-amperes, 2200-440 volts and one 50 kilovolt- 
ampere, 2200-110-220-volt lighting transformer behind 
it. Reactances were placed between the oil switches 
and the transformers for protection in case of trouble 
on this short line. 


THE DISTRIBUTION SYSTEM. 


The power house is centrally located with respect 
to the main buildings. All power is transmitted 
through underground conduit to the various substa- 
tions and motor houses at 2300 volts. All the lines are 
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Flan of Blooming-MIll Motor House, Showing Location of Principal Equipment. 


varnished-cambric lead-covered cables and the ducts 
are of 31-inch fiber conduit. As mentioned before, 
the whole setting is nothing but freshly poured sand 
which does not make a uniformly firm foundation for 
the duct runs so that some provisions had to be made 
in order that the ducts would not crack and pinch the 
cable. Steel reinforcing rods were used both at the 
top and at the bottom of the runs and special precau- 
tions were taken where the ducts joined the manholes. 
Every mill building has its own substation or mo- 
tor house, which is located as near to the load center 
as possible. All the apparatus in the different sub- 
stations is standard. The synchronous converters are 
all of 1000-kilowatt capacity, used in connection with 
a bank of 333-kilovolt-ampere transformers. The light 
and power transformers are of 50 and 10o-kilovolt- 
amperes capacity, respectively. This scheme of stand- 
ardization, which was carried out in all the electrical 
equipment, including motors, control panels and all the 
mill equipment, makes possible carrying the minimum 
amount of spare parts and lessens materially the con- 
fusion that is liable to occur in making rapid repairs. 
The large motor-generator sets, the 2000-horse- 
power skelp-mill motors, and a few pump motors are 
driven directly from the 2300-volt, 60-cycle lines. All 
other alternating-current power was stepped down to 
440 volts. The lighting voltage was stepped down to 
115 volts. In most cases two power transformers were 
connected in open delta with provisions made for a 
third transformer in the future. The direct-current 
voltage of the synchronous converters is 230 and this 
current is used to drive numerous variable-speed mill 
motors. The direct-current buses of the different sta- 
tions are connected by tie lines. Where the distance 
between stations is short, equalizer leads are used. 


REVERSING RoLLING-MıLL Motor House. 


_ The rolling- mill motor house is the most interest- 
ing installation of the entire system and is, indeed, as 
interesting as any before the electrical engineer today. 
Nowhere else is theory and massive construction more 
harmoniously combined. The equipment for the three 
reversing mills in this plant is practically the same ex- 
cept for a variation in size. It consists of a Westing- 
house-Ilgner set, No. 4 slip regulator, reversing motor, 
double exciter set and magnetic control. A syn- 
chronous converter is installed in the motor house to 
provide current for the auxiliary mill motors. The 
reversing motors for the billet mill and universal-plate 
mill are single-frame motors of 5000 and 8000 horse- 
power maximum effort, respectively, while the bloom- 


ing-mill reversing motor is capable of delivering 
15,000 horsepower and is a two-frame motor with 
two armatures on the same shaft. The flywheel set 
for this motor includes two direct-current generators 
connected in series. 

These sets may seem complicated and clumsy, but 
the entire set is controlled by a simple master switch. 
The Ilgner set consists of an alternating-current 
wound-rotor induction motor, a flywheel of about 
80,000 pounds for a 5000-horsepower set, and a 600- 
volt direct-current generator.’ The exciter set consists 
of a variable and a constant-voltage generator driven 
by a motor. The slip regulator, which is simply a 
liquid rheostat, is controlled by a torque motor con- 
nected to series transformers in the main line. As the 
load increases, the torque motor becomes energized 
enough to lift the plates farther apart and increases 
the resistance, thereby increasing the torque of the 
main motor. The reversing motor is controlled by 
changing the voltage of the generator. The field re- 
sistance is connected in a closed ring and the contacts 
are so arranged that full field in one direction may be 
gradually changed to zero and then to full field in the 
opposite direction, thereby driving the motor at full 
speed in one direction, reversing, and then driving it 
at full speed in the opposite direction. The speed is 


Type of Automatic Slip Regulator Used on ligner Set for 
Reversing Mills. 
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also varied by changing the motor field. This double 
control makes possible a smaller generator than if the 
tull range of speed was secured by varying the gen- 
erator field. The flywheel absorbs part of the sudden 
load at the beginning of a pass. 


THE SKELP-MILL Motor House. 


The equipment of the skelp-mill motor house 1s en- 
tirely different from the other mills. The skelp mill 
employs a continuous process and requires no revers- 
ing; however, it requires accurate speed control. This 
is accomplished by a clever but not new method of 
induction-motor speed control. There are two drives, 
one for the roughing stand and one for the finishing 
stand. Each drive consists of three units, the main 
induction motor and a direct-current unit on the same 
shaft, and a synchronous converter. The motor is a 
2000-horsepower, three-phase, 60-cycle induction mo- 
tor. The generator is a 550-kilowatt unit, generating 
between zero and 550 volts. The synchronous con- 
verter is a standard unit of 500-kilowatt capacity. 

In starting, neither the rotary converter nor the 
direct-current generator is used. Instead, a set of 
resistors is connected to the wound motor. The motor 
is brought up to speed by gradually cutting out the 
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Scheme of Connections Used on Ailternating-Motor Control in 
Skelp Mill. 


resistors by means of magnetic switches. After the 
motor is up to speed, the direct-current generator is 
connected to the synchronous converter. Then the 
speed is controlled by varying the shunt field of the 
direct-current unit. | | 

It would be possible to control the motor by means 
of the resistors, but it would be wasteful of power. 
With the rotary-converter system, instead of having a 
large I?R loss in the rotor, a back electromotive force 
of the same frequency as the rotor is impressed. When 
the field of the direct-current unit is increased there is 
a higher voltage across it and the direct-current end 
of the synchronous converter, consequently the volt- 
age at the alternating-current end of the converter and 
therefore the counter electromotive force of the rotor 
(which is connected across it) is increased and the 
speed of the large motor is decreased. A very con- 
stant speed has been secured with these sets. 


RoLLING-MILL AUXILIARY MOTORS. 


The mill motors are for the most part Westing- 
house type MC, 230-volt, direct-current motors—a 
rugged and totally inclosed type. These motors are 
not intended for continuous service but are designed 
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especially for intermittent service in connection with 
the steel mill. 

The motors are all magnetically controlled with 
the control panels mounted on the mill floor and ar- 
ranged in a row near the wall of the building, quite 
well out of the way. A bus of 4-inch copper bars is 
run behind these panels for the general feed. The 
control resistors, mostly of the grid type, are mounted 
back of the panels on the pipe-structure supports. 

The controllers that are mostly used are divided 
into four’ general classes, as follows: 

AA— Plugging on the reverse, without speed con- 
trol; acceleration by lockout switches. 

BB—Plugging on the reverse, with speed control; 
acceleration by shunt switches with current-limit re- 
lays. | 

CC—Dynamic brake without speed control; lock- 
out switches used for acceleration. 

DD—Dynamic brake with speed control; accelera- 
tion by shunt switches with current-limit relays. 

The use of the above classes is as follows: 

Class AA is used on the mill-table rollers and ingot 


buggy. 


1 A2 


STARTING REBIEGTANCE 
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SHUNT FIELD 


FIELO DISCHARGE RESISTANCE 


SEQUENCE OF CONTACTORS 


The motor is automatically accelerated by means of the 
series lockout switches 6 and 7, which are operated by series 
coils. The motor is driven forward or reverse by the closing of 
contactors 1 and 8 or 2 and 4. 


Class BB is used on the straightening machine and 
straightening tables in the universal mill and wherever 
speed control was desired. 

Class CC is used for the screwdown motors and 
manipulator fingers. 

Class DD is used on shear-approach tables and on 
the runout tables. — 

In some cases these classes were altered to suit dif- 
ferent operations. On the blooming-mill screwdown, 
two motors are used. The control of these is such that 
the motors are operated in parallel when the rolls are 
being lifted and in series when the rolls are being low- 
ered. The motors are started and stopped by means 
of a two-point or a six-point master switch. Six-point 
masters are used where speed control is desired. The 
two-point masters are mounted on a 2-inch iron pipe 
stand while the six-point ones are mounted directly 
on the floor. 

In a number of places limit switches are used in 
order to stop the motor at the proper time. The limit 
switches used are of two types, the geared and the 
track. When the geared switch is used the actuating 
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shaft is geared directly to the mechanism. On this 
shaft is mounted a set of cams which operate the 
switch at the proper time. The track limit switches 
are located where some part of the mechanism will hit 
the switch at the proper time and stop the motor. 

The shears are the only machines in the mills driven 
by alternating-current motors. These are driven by 
440-volt type CW motors and are connected to drum 
controls. The large shears are equipped with flywheels 
and the motor runs continuously. The shear is brought 
into action by closing a clutch. 

In two of the mills it was determined that some of 
the mill motors specified by the mill manufacturers 
were not large enough to run at the required rate with- 
out overheating. Due to the slow delivery of equip- 
ment, it was out of the question to secure larger mo- 
tors. Instead, the motors delivered were cooled by 
forced ventilation. The air was led from a blower in 
the motor house pit through a 12-inch tile duct and 
smaller taps were taken off for each motor. The in- 
spection plates above the commutators were removed 
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Scheme of Main Connections for Form CC Controlier. 


This controller is the same as Form AA., except that it is ` 


arranged for dynamic braking. The brake resistor is connected 
across the armature by contactors 8 and 9. These contactors 
are so arranged that they will not close until 1 and 4 are both 
open. They are held closed by the dynamic-braking current 
passing through series coils. 


and special covers, made of cast iron carefully 
screened, provided in their places. 


EQUIPMENT FOR PIPE MILLS AND MISCELLANEOUS 
DEPARTMENTS. 


The pipe mills are the only mills in which alter- 
nating-current motors are used to any extent; the mo- 
tors here are all alternating-current except five. The 
largest motor used is a 150-horsepower, 440-volt, 
three-phase induction motor, running at 500 revolutions 
per minute, and is used to drive the lap-weld machine. 
These alternating-current motors are equipped with 
autostarters, except a few small ones, which are thrown 
directly on the line. 

The ore-dock equipment, at present, consists of one 
bridge and two unloaders. All the traverse motors 
are of the regular railway type. The hoisting motors 
are of the MC type. Both magnetic and drum controls 
are used. 

The blast-furnace equipment consists of two mo- 
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tors, a skip-hoist motor and a small passenger-elevator 
motor. The skip-hoist motor is a 200-horsepower, 
230-volt, direct-current, adjustable-sped motor, con- 
trolled by a Cutler-Hammer special control. An 
auxiliary control is also installed in case of failure of 
the regular equipment. This is made necessary be- 
cause of the serious nature of any delay in feeding 
the furnace. 

The machine-shop equipment is all driven by indi- 
vidual motors controlled by Westinghouse standard 
machine-shop controls. | 

A very important part of steel-mill equipment is 
the cranes. In most cases the cranes are in constant use 
and any breakdown of their equipment is to be avoid- 
ed. The main and auxiliary hoists are equipped with 
class EE control; the trolley with drum control and 
the bridge with class AA control. All the hoists are 
protected by E. C. & M. Youngstown safety limit stops 
and by Westinghouse type ET series overload relays. 


ILLUMINATION OF BUILDINGS. 


The buildings are all high and the large number of 
glass windows makes the illumination by day very 
good. The artificial illumination is also of the very 
best. General overhead illumination is used in all 
cases with occasional additions of wall brackets where 
bench work is carried on. The lighting currertt is se- 
cured from one or more 2200 to I10-220-volt trans- 
formers for each principal building. The distribution 
cabinets are of the standard steel construction. No 
conduit smaller than 34 inch was used, nor any wire 
smaller than No. 12 B. & S. gauge. All the reflectors 
are of the steel enameled type. The large units are all 
Mazda C lamps. All overhead lights are located well 
above the cranes. About 0.60 watt per square foot 
was used in the power house, 0.50 watt per square foot 
in the substations, 0.40 watt per squart: foot in the 
mills, and 0.36 watt per square foot in the open-hearth 
building. These values gave very good results. 

The crane runways outside were illuminated by 
bracket lights that throw nearly all the light into the 
runway with little wasted on the outside. In addition 
to these a number of lights were fastened beneath the 
crane beams and fed from the 230-volt crane rail. Two 
115-volt lamps were used in series. 

In a few places about the yards, flood lighting was 
used to good advantage. On the power-house walls, 
ornamental wall brackets were used; this was the only 
place that any attempt at ornamental lighting was 
made. 

Numerous plug receptacles were installed about 
the plant at convenient locations. These were mounted 
on the building walls about 4 feet from the floor and 
connected to circuits independent of the lighting cir- 
cuits. 

INTERCOMMUNICATING TELEPHONE SYSTEM. 


A telephone system is a very important factor in 
the electrical equipment of a steel mill. By means of 
the telephone, the men of the numerous buildings are 
brought into closer contact. 

The automatic telephone system was installed here. 
The operating board was placed in the power house 
and was connected to the different telephones by No. 
20 paper-insulated -multiple-conductor cable, run 
through the underground duct runs. The signaling 
system in connection with the telephones consists of 
about twenty 6-inch single-stroke gongs in series on a 
230-volt direct-current line. The automatic call oper- 
ates a relay, which in turn closes the 230-volt circuit. 
These single-stroke bells have no contacts and are 


_ almost immune from trouble. 
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Interesting Underground Distributing 
System at Astoria, Oregon 


Characteristics of Sub-Soil and Subterranean Construction 
Such that Gas, Telephone and Electric Systems Are 
Conveniently Routed—Details of Electrical Distribution 


HE distributing system at Astoria, Ore., is a 

| rather interesting one, because it represents a 

complete remodeling of the downtown dis- 

tributing system in a way that adapted it to somewhat 
unique local conditions. 

The city of Astoria is situated on a strip of land 
lying between the Columbia River and Young's River. 
The residential district occupies the hillside and the 
business section the low section along the river front. 
With the growth of the city the business section grad- 
ually extended out further until it reached a width of 
about four blocks in which the streets and buildings 
were supported on piling over the water. It was nec- 
essary to replace this piling and also the plank streets 
every few years,and it soon became an expensive 
foundation for a business district. There was also 
the inconvenience of having no basement space or 
sewerage system. 

Early in 1914 the city created a Sanitary and 
Reclamation Commission with power to better condi- 
tions. A rock sea wall was built along the outer edge 
of the business district the entire length of the water 
front and sand was pumped in from the river, making 
a fill under the business district averaging about 11 
feet in depth and extending some 2 or 3 feet above 
the high tide level. As the street grades in this dis- 
trict were raised about 41⁄4 feet to a new level aver- 
aging about 91⁄2 feet above the surface of the sand fill, 
almost every building in the business district had to be 
raised. 

The accompanying illustration shows a cross sec- 
tion of the completed street. The old piling was cut 
off below the surface of the sand fill and, with caps 
and stringers, constitutes the foundation for the street 
supporting. structure. Eight rows of posts run the 
length of the street. The rows nearest the property 
line support the sidewalks and have no bracing to 
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interfere with the basement space under the sidewalk. 
The next adjoining rows have bracing running length- 
wise of the street and along these rows run tile walls, 
so-called “fire-walls.” The four rows of posts. sup- 
porting the central portion of the street are braced 
among themselves in both directions. This construc- 
tion allows a passageway on either side adjoining the 
fire wall and in these passageways are located the 
various utility systems. 

The sewerage and water systems, which are buried 
in the sand, one on either side the street, were installed 
by the city. The telegraph and telephone companies’ 
circuits are carried by bracket construction and cables 
are supported from the viaduct framework. The gas 
distributing system, installed by the Pacific Power & 
Light Company is ideal in that the mains are not 
buried but are carried on supports slightly above the 
sand level, and all connections, valves, services, etc., 
are in plain sight. Coated and wrapped steel pipe 
with patented couplings was used. 

The electric system presented the greatest problem, 
as it is well known that underground electric construc- 
tion quickly runs into money. 

The height of the old street surface above the solid 
ground made it necessary to use 60 to 70-foot poles 
for supporting the electric light and power circuits. 
Consequently, practically all of the lines were routed 
through the main streets, where the heaviest loads 
were located, and, as the city grew, the number of 
wires increased until there was a veritable network of 
overhead construction, and to this, of course, was 
added the telephone company’s overhead system. The 
city decided that, with the other street improvements, 
the wires should be placed underground to insure a 
more sightly business district. The layout finally ap- 
proved by the city permitted overhead construction on 
the cross streets, running north and south, provided 
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all circuits were removed from main thoroughfares, 
running east and west. This made it possible to 
eliminate primary and arc circuits from the under- 
ground system. Conforming to this plan, the main 
overhead primary feeders were rerouted to an east 
and west street paralleling the business district and 
branch overhead primary lines were carried down the 
north and south streets to transformer poles, which 
were located about 30 feet back from the intersections 
with the main east and west business streets. These 
poles were made the point of entrance for the under- 
ground secondary cables. 

A thorough study was made of the load conditions 
and the underground system was designed to handle 
not only the present loads, but any normal increase for 
a number of years to come. As it was necessary to 
provide both lighting and three-phase power service, a 
4-conductor cable was selected. This cable is paper 
insulated, lead sheathed and protected by two layers 
of spiral steel tape and jute servings. The secondary 
leads of the transformers are connected to the under- 
ground cables through 4-conductor potheads mounted 
on crossarms. The cables extend down the poles to 
the level of the sand fill, being protected by galvanized 
iron conduit from the sand level to a point about Io 
feet above the sidewalk. From the bases of the poles 
the cables are buried in the sand, about 1 foot beneath 
the surface, without conduit, duct or other protection. 
As this sand is only a few feet above the high tide 
level, 1t is more or less damp at all times and should 
serve as an excellent means for conducting the heat 
away from the cables. The district fed from each 
transformer bank, which consists of two transformers 
connected in open delta, extends from middle of block 
to middle of block. The arrangement provides two 
cables for each district, both running from the trans- 
formers along the north and south streets to the inter- 
section with the east and west streets, where they turn 
in opposite directions and extend to the middle of the 
block. This allows the lighting loads to be divided 
evenly between the two transformers. At the middle 
of the block the cables from each direction terminate 
in a connection or sectionalizing box, which consists 
of a watertight compartment in which are two sets of 
four contact jaws each, to which the conductors are 
connected; removable blades serve to connect the two 
districts, which are normally left separated. The pur- 
pose of this connection box is to insure quick resump- 
tion of service in case of transformer burnout, or 
other failure, in either district, and to bank the trans- 
formers in multiple in the event of heavy overload on 
one district. 

The customers’ services are not connected directly 
to the main cables, but lateral or branch cables are 
tapped off approximately every hundred feet through 
splice boxes, which are filled solid with compound. 
These branch cables run to either side of the street, 
where they rise to service connection boxes mounted 
on the fire wall, as shown in the illustration. These 
service connection boxes are made of sheet iron, sim- 
ilar to a cabinet box, and each one contains a lead pot- 
head, in which the branch cable terminates, and a slate 
connection panel on which are mounted four copper 
current studs. The customers’ services enter the top 
of this box through conduit and are directly connected 
to the current studs. This box is sealed and is not 
opened except for connects or disconnects. It is in- 
tended that the customers’ services should extend 
through the fire wall at the property line nearest the 
service connection box, as this allows two buildings 
to be served without an extensive service run, but 
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where there is more than one building to a lot it is 
sometimes necessary to run conduit from the service 
connection box along the fire wall to the building line. 
Just beyond the fire wall, on the property side, the 
service enters a fused cutout switch, mounted in an 
iron box, which is used as the main entrance fuse and 
emergency cutout in case of fire. The point of division 
in ownership of equipment is at the fire wall, the com- 
pany owning all that portion of the service on the 
street side and the customer all on the property side. 
The company’s requirements, however, demand that 
all inside wiring be enclosed in conduit to the motor. 
As there is more or less vibration of the viaduct tim- 
bers, due to traffic, it was decided that no meters should . 
be mounted on any of the street supporting structures. 

No important defects have developed and there is 
every reason to believe that it will be a very satis- 
factory and economical installation, under the condi- 
tions. 


ELECTRICAL DEVELOPMENT IN BRITISH 
INDIA. 


‘The Madras Public Works Department of British 
India in a report for the year 1916-17 directs attention 
to the greater use of electricity for different purposes. 
It states that the increased use of electricity in Madras 
city is well maintained. The number of consumers at 
the end of the year 1916 had increased from 2009 to 
2305 and the quantity of electricity sold from 5,086,609 
units to 5,693,807 units. About 54 industrial con- 
cerns comprising various mills, presses and factories 
are being worked with electric power. Up to the end 
of 1916 the total mileage of overhead and underground 
mains of the local supply company was 72, as against 
68 miles of such mains up to the end of 1915. The 
increased demand for energy has necessitated addi- 
tional substations in Georgetown and on Mount Road. 
The suburban extensions to Kilpauk, Royapuram and 
Adyar have been further delayed by the difficulties of 
obtaining materials. 

Considerable progress in the street lighting of 
Madras city is being made. Up to the end of ;March, 
1917, close to 17 miles of street lighting mains had been 
laid with a total number of 2138 lights and a total 
expenditure of nearly 376,000 rupees ($121,987). The 
capital cost of the electric installations under the public 
works department maintenance was 1,029,650 rupees 
($334,053), and the amount spent on their maintenance 
apart from actual consumption charges was 36,951 
rupees ($11,988). There are 129 electric plants in the 
Presidency notifiable under the act. 

As in previous years the standard of work of the 
majority of electrical contractors is decidedly poor. 
The subject of licensing wiring contractors gave rise 
to considerable discussion at the recent conference at 
Calcutta of government electrical inspectors and engi- 
neers, and the best way to carry out the licensing is 
under consideration. The matter has been taken up 
by the director of industries and there is a proposal 
in a wiremen’s class shall be opened at the trades’ 
school. 


All electric properties of H. M. Byllesby & Com- 
pany reporting for the week ended April 27 show the 
following new business gains (net)—362 customers 
with 343 kilowatts of lighting. New business con- 
tracted for includes 1332 customers with 583 kilowatts 
of lighting and 571 horsepower in motors. There 
was a gain of 21.8 per cent in electric energy output 
over the corresponding period last year. 
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Seasonal Rating of Underground 
Cables 


ITH the passing of the cold, wet weather and 
the coming of the hot, dry months operating 


engineers turn their attention to the sea- 
sonal capacity of their underground cables. Experi- 
ence has long demonstrated that ordinarily under- 
ground cables have lower current-carrying capacity 
during ithe summer months than during the winter, 
and failure to appreciate this fact has resulted in many 
cable breakdowns and service interruptions. To pre- 
vent undue operating expense and service interrup- 
tions on the one hand and yet permit full utilization 
of underground transmitting conductors and the in- 
vestment sunk in them on the other it 1s important that 
the seasonal rating of underground cables be known 
as closely as possible. 

Much valuable information has been compiled and 
made available through the medium of the A. I. E. E. 
and N. E. L. A. on the heating and current-carrying 
capacity of underground cables; empirical formulas 
and constants, and other data tending toward pre- 
determination of results have been developed. How- 
ever, there are so many unknown and variable quan- 
tities, not in the cable so much as in the surrounding 
soil, and other extraneous factors, that seasonal rat- 
ings are almost invariably based not upon calculation 
but upon operating experience, that 1s, practical trial. 
In some cases thermo-couples, thermometers and ex- 
ploring coils have been installed. upon and in cables 
at the suppositional hot spots and other ways have been 
used for determining the heating, but these methods 
are not entirely satisfactory, give no real feeling of 
security, are expensive and usually not applicable to 
the average company nor in any case to the entire un- 
derground transmission system. The cut and try 
method thus remains the one upon which the seasonal 
rating of a cable depends. 

Various methods have been recommended and 
adopted in a somewhat restricted way for extending 
the capacity of underground cables during the hot dry 
seasons. Artificial and natural cooling by the circula- 
tion of air through the cable ducts; circulation of 
water around the cable and hydration of the surround- 
ing soil, and immersion of the cable in highly heat- 
conducting materials are some of the ways proposed 
and in use, with varying degrees of efficiency. 

The heavy loads of the last six months, the rains 
and prolonged cold weather have encouraged the over- 
loading of underground cables, with apparently no un- 
toward outward effect. The thing to remember now, 
however, is that with the coming of dry weather the 
surface and sub-soils dry out, and thus tend to become 


insulators instead of conductors of heat. The resist- 
ance of earth plates may increase, shunting current 
to neighboring cable sheaths, still further increasing 
the heating of the cables, and making hot spots more 
probable, because of variation of soil characteristics 
and the absence of equalizing moisture. 

High-voltage cables require greater care than those 
for the lower voltages. With the latter the I'R loss 
is the chief cause of heating, a loss fairly uniformly 
distributed along the cable, except for variation of re- 
sistances internally due to splices and so forth, and 
variations of the soil characteristics on the outside. 
With high-voltage cables, on the other hand, the heat- 
ing due the dielectric loss is superimposed upon that 
chargeable to the I?R loss. Dielectric losses increase 
with increasing temperature, the effect is cumulative, 
hence special precautions to guard against self-de- 
struction caused by a combination of dielectric and I'R 
loss are advisable with high-voltage cables. In many 
instances of heating it has been found that after a cer- 
tain temperature has been attained the dielectric loss 
has been sufficient to cause breakdown, due the cumu- 
lative effect of temperature and resistance. Taking 
voltage off a line when not needed, using duplicate 
lines alternately, giving each a rest, in such cases pro- 
longs the life of a cable and decreases breakdowns. 

Although more cable failures may be expected dur- 
ing the summer than during the winter it is unwise to 
place the entire blame upon the soil and the media sur- 
rounding the cable. In some cases there has been good 
reason to believe that the human element is responsi- 
ble for a part at least of the increased cable failures 
during hot months. Hot weather, hurried work, and 
uncomfortable quarters in the manholes are not con- 
ducive to first-class workmanship, and a little careless- 
ness, and a little perspiration falling into the splice con- 
tribute to another cable failure. This is the simplest 
explanation as to why a repaired splice seems to fail 
more frequently in the summer than during the win- 
ter. Making a manhole as comfortable as possible 
with exhaust and ventilating fan is a good policy, for 
good workmanship does not usually accompany poor 
working conditions. 

Whatever the predominating or contributing 
factors causing increased cable failures during the 
summer months, it 1s well to bear in mind that under- 
ground cables, like men and beasts, cannot be worked 
as hard during hot, dry weather as during cold, wet 
weather without running the risk of serious conse- 
quences. For most companies the criterion as to how 
hard to work their cables in either winter or summer 
is one to be decided by experience. In some cases the 
summer rating is only 50 per cent of the winter rat- 
ing, but carefully kept operating records will deter- 
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mine how far it is safe to go. Meanwhile empty cucts 
can be cleaned, manhole vents and other means of per- 
mitting free circulation of air and similar methods 
that can be cheaply and conveniently employed tending 
to equalize the seasonal rating of underground cables 
should not go unutilized. 


The Coal Situation 


OTWITHSTANDING the stress laid by fed- 
N eral, state and other organizations upon the 
vital need of producing coal at the maximum 
rate possible, maximum coal production does not ob- 
tain. Many mines are remaining idle because with 
coal prices fixed it does not pay to operate them, many 
mines are working far below capacity, and miners are, 
at best, working only intermittently. Mine operators 
claim either that the railroads are unable to furnish 
sufficient cars for their output, or that there is insufh- 
cient demand by the consumer for coal to keep them 
working full time. 

The coal situation is not at all satisfactory. There 
is urgent need for co-operation—co-operation between 
mine operator and miner, between mine operator and 
the railroads, and between dealer and consumer, be- 
cause the flow of coal from mine to point of consump- 
tion embraces action by each of these. Summed up, 
there is extreme need for co-operation between the 
railroad and fuel administrations and the public. 
There appears lack of harmony between the railroad 
and fuel administrations. And then, the public is not 
backing up the fuel administration in its request to 
buy coal now. Coal consumers have been asked to 
order their coal now and thus by keeping down the 
peak of coal production and transportation later, per- 
mit both miners and railroads to work more efficiently. 
But the coal consumers of the country are not doing 
this. Some do not appreciate the seriousness of the 
situation; others are not able to pay in advance for 
coal they will not need for many months to come. 

The public is not standing by the fuel administra- 
tion and a very serious fuel shortage, worse than that 
encountered during the last winter, is threatened. 
Washington claims the coal shortage next winter will 
amount to 75,000,000 tons unless conditions improve, 
and radically. The American Society of Mechanical 
Engineers, the American Institute of Electrical Engi- 
neers, the American Society of Civil Engineers and 
the American Society of Mining Engineers have stated 
they believe their co-operative effort will enable a guar- 
anteed saving of 40,000,000 tons of coal this year by 
reducing waste and needless use of coal. The zone 
system of distribution, really a factor in the solution 
of the railroad situation, has already made available 
thousands of cars for accelerating the movement of 
coal. The clean-coal ruling, insofar as it may be en- 
forced, will, it is estimated, reduce the tonnage of coal 
hauled by some 30,000,000 tons annually, which, apart 
from lowering the nation’s coal bill some $120,000,000, 
will make many cars available. The weeding out of non- 


ELECTRICAL REVIEW 


799 


essential industries and the improvement of coal- 
burning plants are also adding their quota to tne re- 
ducing of coal consumption and making available more 
cars for more fuel. 

But more important than decreased consumption is 
increased production, for the former cannot be reduced 
practically beyond a certain point, whereas the latter 
can be increased enough to accomplish the purpose. 
Production of coal depends upon the ability of the 
railroads to transport the coal produced. And the 
coal produced, provided transportation permits, de- 
pends upon the demand. 

The prosecution of the war, the best interests of 
the nation, and the general welfare of the nation and 
its allies demand that coal production be sustained at 
the maximum rate possible only when the fuel and 
railroad administrations and the consumers of coal 
co-operate to the fullest extent. It is hoped the rail- 
roads will wake up and realize what is expected of 
them, and put aside petty politics, jealousies or what- 
ever it is that now appears to be clogging the nation’s 
progress in the war. To the coal consumers of: the 
country we implore them to buy their coal now. The 
production of coal follows the law of supply and de- 
mand. Buy your coal now. : 


Safegaurding Investments in Material 
Stocks 


NE of the most perplexing problems for many 
O manufacturers and dealers to decide is the 
amount they are willing to invest in stocks of 
raw materials and finished products. Prices have risen 
so surely and so long that the investment in materials 
is causing anxiety to many manufacturers and dealers, 
whose working capital is tied up or who need to use 
their stocks as collateral. When the war is won prices 
will drop; when, how much and how rapidly, no one 
can tell. 

One the one hand there can be no doubt as to the 
financial risk of carrying large stocks bought at reign- 
ing prices, unless there .is assurance that this invest- 
ment can be converted before prices drop. On the 
other hand, there is no denying the seriousness to 
industry and the country as a whole following inability 
to obtain materials and products from stock without 
protracted delays. The country needs ample supplies 
on hand ready when needed. Those carrying them 
must be protected against the contingencies of war. 

Great Britain is already formulating precautions 
for safeguarding manufacturers and others against 
financial loss when a decline in prices comes. She 
realizes generous stocks in certain commodities are 
necessary for the country's welfare, and, further, that 
the risk should not be borne solely by those that carry 
them. We here might well turn our attention to this 
same post-bellum matter now, otherwise lack of stocks __ 
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Coast Electrical Men Meet—Edison Medal to Col. Carty 
— Electric Welding Tested—Program of Institute Convention 


PACIFIC COAST ELECTRICAL INTERESTS 
MEET UNDER AUSPICES OF N. E. L. A. 


War-Service Problems Feature of Sessions—All Branches 
Strongly Represented. 


A joint convention of all branches of the electrical 
industry on the Pacific Coast, under the auspices of the 
Pacific Coast Section, National Electric Light Asso- 
ciation, was held at Del Monte, Cal., May 9, 10 and 11. 
The three days’ sessions were devoted principally to 
war-service problems as they appear from the stand- 
point of the several sections of the industry there rep- 
resented. Great enthusiasm was manifested by the 
400 delegates in attendance at these war-service ses- 
sions, which were the striking features of the conven- 
tion. The sessions were characterized by strong rep- 
resentation on the part of the State Railroad Commis- 
sion, the central stations, electrical jobbers, dealers, 
contractors and manufacturers, whose efforts were 
exerted to bring about harmonious and efficient rela- 
tions among all branches concerned, and to be of the 
utmost service to the Government in developing and 
distributing hydroelectric power. 

The sessions of Thursday and Friday were de- 
voted to the elaborate program, covering many phases 
of service having a special bearing on the nation’s war 
problems, and the efficient application of all resources 
and utilities to the solution of those problems. These 
features were presented in addresses, discussion, com- 
mittee reports and resolutions, covering a wide range 
of interests. Throughout, the patriotic spirit dom- 
inated the sessions. 

Saturday was given over to a business meeting, a 
gathering for outdoor sports, and a 17-mile automobile 
drive. 

The joint convention was preceded, on Monday, by 
a Pacific Coast meeting of the National Electric Sup- 
ply Jobbers’ Association; and on Wednesday by a 
meeting of the California Association of Electrical 
Contractors and Dealers. The three conventions 
brought to Del Monte many of the active representa- 
tives of an industry which constitutes one of the 
dynamic forces of the nation. 


AMERICAN ASSOCIATION OF ENGINEERS 
ANNOUNCES NOMINATIONS. 


Election of Officers to Be Held at Annual Meeting in 
Chicago May 14. 


The American Association of Engineers, at the 
annual convention to be held in the City Club, Chi- 
cago, May 14, will elect a president and a board of 
directors, the nominations for which, recently an- 
nounced, are as follows: 

President—W. H. Finley, chief engineer, C. & N. 
W. Ry. 

First vice-president—H. W. Clausen, construction 
engineer, city of Chicago. 


Second vice president—L. K. Sherman, Chicago, 
president, L. K. Sherman Company, engineers; A. D. 
Whipple, Chicago, chief engineer, Portland Cement 
Association. 

Directors—Harold Almert, consulting engineer, 
Chicago; F. K. Bennett, Minneapolis, assistant chief 
engineer, M. & St. L. Ry.; T. M. Chapman, Savannah, 
Ga., land and tax engineer, C. of Ga. Ry.; C. U. 
Freund, civil engineer, Washington, D. C.; W. A. 
Goss, Chicago, engineer, Interstate Commerce Com- 
mission; J. N. Hatch, Chicago, consulting engineer; 
Samuel Moreell, engineer of bridges, City of Chicago; 
Chas. A. Morey, president, Chicago Technical College; 
Alexander Potter, New York, consulting engineer; J. 
H. Prior, Chicago, consulting engineer; Warwick Ray, 
Chicago, engineer, Western Electric Co.; C. B. Reed, 
Chicago, engineer, Illinois Central Railway; E. O. 
Schweitzer, Chicago, chief testing engineer, Common- 
wealth Edison Company: C. B. Scott, Richmond, 
member, Virginia State Highway Commission; F. L. 
Thompson, Chicago, assistant chief engineer, I. C. R. 
R.; P. B. Waldin, Pittsburgh, district sales manager, 
Marchant Calculating Machine Company; F. R. 
Weller, Washington, Consulting Engineer. 


EDISON MEDAL TO BE PRESENTED TO 
COLONEL JOHN J. CARTY, 


Award Made for Work in Telephone Engineering—Pres- 
entation Ceremonies to Be Held May 17. 


The eighth Edison Medal has been awarded by the 
Edison Medal Committee of the American Institute 
of Electrical Engineers to Colonel John Joseph Carty 
for his work in the science and art of telephone engi- 
neering. The medal will be presented to Colonel Carty 
at the annual meeting of the Institute to be held in the 
auditorium of the Engineering Societies Building, New 
York City, May 17, 1918, at 8:30 p. m. President E. 
W. Rice, Jr., will preside and the program will be as 


_ follows: 


Address by A. E. Kennelly, outlining the origin 
and purpose of the Edison Medal. 

Address by Michael I. Pupin, giving history of Col- 
onel Carty’s work in regard to telephone engineering. 

Presentation of medal to Colonel Carty by Presi- 
dent E. W. Rice, Jr., followed by the acceptance of the 
medal by Colonel Carty. 

The Edison Medal was established upon,the initia- 
tive of a group of friends and associates of Thomas A. 
Edison for the purpose of recounting and celebrating 
the achievements of a quarter of a century in the art 
of electric lighting, with which the name of Edison is 
imperishably identified. It was decided that the most 
effective means of accomplishing this object would be 
by the establishment of a gold medal, which should, 
during the centuries to come, serve as an honorable 
incentive to scientists, engineers and artisans to main- 
tain by their works a high standard of accomplish- 
ment. The Edison Medal was, therefore, established 
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and endowed with a trust fund, under an indenture 
dated February 11, 1904, whereby the American In- 
stitute of Electrical Engineers agreed to award the 
medal annually. The medal is awarded each year by a 
committee consisting of twenty-four members of the 
Institute, to a resident of the United States of America 
and its dependencies, or of the Dominion of Canada, 
“For Meritorious Achievement in Electrical Science 
or Electrical Engineering or the Electrical Arts.” 
Ladies are cordially invited to attend this meeting. 


TENTATIVE PROGRAM FOR AMERICAN 
INSTITUTE CONVENTION. 


Three-day Meeting to Be Held at Atlantic City, Chiefly 
for Discussion of Power Engineering Problems. 


The thirty-fourth annual convention of the Amer- 
ican Institute of Electrical Engineers is to be held in 
the Marlborough-Blenheim Hotel, Atlantic City, N. J., 
June 26 to 28. It is expected that quite a large num- 
ber of engineers will be present because of the im- 
portance of the topics to be discussed, these dealing 
chiefly with problems connected with the generation 
and transmission of electrical energy. The tentative 
program of papers and addresses is as follows: 

Wednesday, 10:30 a. m.—Opening address by 
President E. W. Rice, Jr.; Reports of technical com- 
mittee. ‘ 

Wednesday, 2:30 p. m.—“Split-Conductor Cables 
—Balanced Protection,” by William H. Cole; “Over- 
head Transmission Cables,” by E. B. Meyer; “The 
Application of Theory and Practice to the Design of 
Transniission-Line Insulators,” by G. I. Gilchrist. 

Thursday, 10:30 a. m.—“Lightning-Arrester Spark 
Gaps,” by C. T. Alkut; “The Oxide—Film Lightning 
Arrester,” by C. P. Steinmetz; “Design of Transposi- 
tions for Parallel Telephone and Power Circuits,” by 
H. S. Osborne.. | 

Thursday, 2:30 p. m.—Conference of section dele- 
ates. 

j Thursday, 8:30 p. m.—“Fixation of Nitrogen,” by 
E. Kilburn Scott; “America’s Power Supply,” by C. 
P. Steinmetz. 

Friday, 10:30 a. m.—“Precharged Condensers,” by 
V. Karapetoff; “Method of Symmetrical Co-ordi- 
nates Applied for the Solution of Polyphase Net- 
works,” by C. L. Fortescue; “Flux Distribution in 
Alternators Under Sustained Short-Circuit Condi- 
tions and Different Loads,” by N. S. Diamant. 

Friday, 2:30 p. m.—“ Protection from Flashing in 
Direct-Current Apparatus,” by J. J. Linebaugh and 
J. L..Burham; “The Automatic Hydroelectric Plant,” 
by J. M. Drabelle and L. B. Barnett. 


ELECTRIC WELDING TESTS BEING MADE 
BY EMERGENCY FLEET CORPO- 
RATION. 


Will Determine Relative Strength of Welded and Riveted 
Parts to Be Made. 


Ship-welding tests being conducted by the Emer- 
gency Fleet Corporation, at the Federal shipbuilding 
plant, Newark, N. J., under direction of Arthur J. 
Mason, are explained, as to purpose and benefits, in a 
report by Mr. Mason to Charles Piez, vice-president 
. of the corporation, from which we take the following: 

Electric welding in its various phases has for years 
been employed in shipyards and in the-arts, but the 
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work has been confined to odd jobs and repairs. The 
proposal to extend its use to the major part of ship 
construction has met with approval from the ship- 
builder. It remains for us through this large test to 
demonstrate its economy in time and money and its 
adequacy to build a staunch ship. The purpose of 
this test is to demonstrate these advantages. The test 
itself will take the form of building part of a hull at 
the Federal shipbuilding plant, Newark, N. J. It has 
been necessary to design a ship to suit the material 
available, without encroaching on that needed for the 
regular ship construction at the plant. The hull will 
have the outline, dimensions and strength conforming 
to the ships the Federal company is building. It has 
been thought best to conduct the work at a site apart 
from the shipways, so as not to interfere with that 
program. 

A 10,000-ton ship, costing $2,000,000, now costs 
but $70,000 to rivet. It must be plain that if electric 
welding only promises to mcdify this amount no very 
substantial gain offers. Splendid benefits do offer 
themselves in the possible change in the whole regime 
of shipbuilding. Our test has in view abolishing, or 
greatly diminishing: 

1. The railroad journey from rolling mill to fab- 
ricating plant, when the latter is not at the shipyard. 
2. The template makers’ work. 3. The markers’ 
work. 4. The punching. 5. Much of the fitters’ and 
bolters’ work who flog and pull the pieces to fit on the 
ways. There lies in the above items an excellent hke- 
lihood to save a month's time in construction and a 
saving of no less than $40 a ton in the cost of steel 
structure, at least $100,000 a hull on a 10,000-ton 
vessel. 

Briefly, the program is to assemble a hull rapidly 
by spot welding, tacking the ship together, much as a 
tailor bastes his work in assembling a suit of clothes. 
The structure then becomes a house favorable for 
work in all weather and at night in which the comple- 
tion of the ship may go on. 

After the material is thus assembled and fastened 
with spot welds, so that it is suthciently strong to hold 
its shape, the work is completed by arc welding all 
seams to insure strength and render the work water- 
tight. Roughly, we expect the spot welds to be about 
ten inches apart. 

The preparation of the site 1s well under way; the 
pile driving has been about completed. The severe 
tests of strength contemplated needed 300 piles. 

One-quarter of the structure will be riveted; the 
other three-fourths welded so that the tests of strength 
will afford a basis of comparison. 

Electric welding offers a field for lightening a ship. 
In this design various views of this opportunity will 
be tried out. The field here is very great—ultimately 
IO per cent of the steel may be eliminated. 

A sketch was prepared showing the work proposed. 
One derrick will bring material, the other derrick sup- 
port the spot welding yoke, whose function is to tack 
the material together, fastening the plates either to the 
frames or to the adjoining plates. 


ELIMINATES TIME WASTE. 


If one visits the ways at any shipyard it becomes 
obvious that at any instant only a modicum of the men 


are for the moment at work. This is unavoidable un- 


der the present system. We hope to establish a plan 
of assembly with more continuity and less waiting on 
one another. 

Only a fifth of the men on a hull are riveters. 
The spot weld yoke will forthwith pull the parts to 
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place with a much more vigorous agency than flog- 
ging and pul-ing to place by numerous bolts, now done 
by the other four-fifths. 

The probleras of fitting in place the parts of a hull 
are almost wholly problems arising out of the neces- 
sity to make a number of little holes in a plate made 
by one man at one time and place, fit a number of 
little holes made by another man at another time and 

lace. 
: Once all holes are left out of the material, all 
parts fit. The creeping and kindred problems so per- 
plexing to the shipbuilder disappear. Every plate be- 
comes a closer. Every plate justifies itself. 

The manufacture of the spot welding yoke and 
appliances is placed in the hands of the Universal 
Electric Welding Company of Long Island City. The 
design of the yoke is completed, the patterns made and 
steel castings will be forthcoming at once. The early 
stages of the arc welding are to be accomplished by 
the Wilson Electric Company, which was so success- 
ful in the work on the German ships’ repairs, but it is 
the intention to call in all men with ideas and apparatus 
and to give them a field to test out in actual work. 


ALL AVAILABLE TALENT SOUGHT. 


To this end, Prof. Adams’ committee is searching 
out all available talent. An adequate system of test- 
ing the work when done is under consideration. The 
primary test will consist of filling the hull with water 
and shifting the points of support under continual and 
close scrutiny, as one quarter of the whole will be riv- 
eted in the normal manner. There will be always a 
gauge of comparison with that portion which is 
welded. Likewise, there will be a chance for com- 
parison of the two forms when subjected to abuse, by 
bumping with rams and in various other ways. 


CHICAGO ELECTRICAL CONTRACTORS 
HOLD ORGANIZATION MEETING. 


An organization was effected of the electrical con- 
tractors of Chicago at a meeting held on the evening 
of May 8 to constitute the First District Association 
of the Illinois State Association of Electrical Con- 
tractors and Dealers. Addresses were made by E. A. 
Edkins, R. W. Poelma, J. N. Pierce, E. Kohler, G. A. 
Engelken, T. Cody and others. Mr. Edkins, who is 
in charge of the electric shops of the Commonwealth 
Edison Company, spoke of the opportunities there are 
for the contractor-dealer in the merchandising line. 
The four outlying shops of the Edison company last 
year did about 100 per cent more business than the 
preceding year, whereas the downtown electric shop 
of the company did an increased business of only about 
20 per cent. This indicated that there is a need for 
electric shops in residence neighborhoods, and that 
electrical dealers who opened such shops should do an 
excellent business. Mr. Edkins also spoke of the 
importance of utilizing window space for attractive 
displays. If the display is made attractive it acts like 
a magnet to not only attract attention but also pull the 
passer-by into the store. Mr. Edkins also gave other 
valuable suggestions on the establishment of electric 
shops. He explained how in the electrical pioneer 
days it was necessary for the company to not only 
establish sale of electrical supplies but even to do 
wiring of houses gratis in order to get people to use 
electricity. 

The other speakers also touched on the value of 
engaging in the electrical merchandising business and 
on the need for organizing along the lines of the 
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Goodwin Plan. Petty differences that have divided 
the contractors heretofore must be forgotten and a 
strong organization built up to put the plan into effect. 
The resut of the meeting was the formal organization 
of the Chicago district association with the following 
officers: Chairman, R. W. Poelma; secretary, G. A. 
Engelken ; treasurer, Thomas Cody. 


INDUSTRIAL PLANT LIGHTING DIS- 
CUSSED BY ILLUMINATING 
ENGINEERS. 


Protective Lighting and High-Intensity Industrial Light- 
_ing Discussed at New York Meeting of I. E. S. 


At the meeting of the New York Section, Illum- 
inating Engineering Society, held on the evening of 
May 9 two papers were presented dealing with the 
lighting of industrial plants. The first of these was 
entitled “Industrial Plant Protection,” and was pre- 
sented by Edmund Leigh, chief of plant protection, 
Military Intelligence Bureau, Washington, D. C. His 
paper took up a discussion of the fundamental re- 
quirements for plant protection and explained the 
formation of the bureau directed by Mr. Leigh which 
has rendered invaluable assistance to plant managers 
in protection of their establishments, especially by pro- 
tective flood lighting. Bassett Jones, Jr., consulting 
engineer, New York City, presented a paper entitled, 
“An Instance of Industrial Lighting.” This described 
a unique installation of high light utilization. 


SUBMARINE ENGINEER OFFICERS 
WANTED IN THE NAVY. 


The Navy is in need of professional engineers for 
submarine duty, not over 35 years old and physically 
strong. The qualifications inelude: citizenship in the 
United States, the degree of mechanical, electrical or 
mining engineer from a university of recognized tech- 
nical standing, and at least two and one-half years 
practical engineering experience. 

The candidates selected will be commissioned en- 
sign in the U. S. Naval Reserve Force. and be sent to 
the U. S. Naval Academy and to the Submarine School 
in New London for a special technical course. Engi- 
neers subject to the Selective Draft law and those now 
Letters from at least three 
responsible personal acquaintances must accompany 
each application. 

Applications may be addressed to the American 
Engineering Service of the Engineering Council, Room 
903, 29 West 39th Street, New York City. 


LIGHT AND POWER PLANT: FOR 
MONTEREY, INDIANA. 


Monterey, Indiana, some time ago granted a fran- 
chise to the Monterey Light & Power Company to 
supply electric light and power for the city. This 
company is controlled by W. A. Beile & Company, 
Chicago, who have established an office at Monterey. 
Plans have been made, and equipment ordered, for a 
power plant, construction work on which is to begin 
as soon as deliveries of material and machinery can be 
made. The plans provide for the installation of two 
Westinghouse generators, to be driven by Fairbanks- 
Morse oil engines. The franchise includes the build- 
ing and operation of waterwerks, plans for which 
have not been made as yet: 


May 11, 1918. 


803 


eu ML nnn nnn 
GaaesnernseeneeeneneenceeADTES THIRTEEN ADAIR ERE RESON SOND SOREN DAES SEDER ER OSSONA AROS AESI SADONO SRST NIONNOURIURSERSS ISCAS NODES RNIN NIDI SOLASA OSME 151 LOLSRILSIODTIENRESINSRUDNSUINSRISRENOISDD 


Commercial 


COPADO SEAE EOCER SSON SAE AEREOS ONES IS: 0 000ONTERS SCOOTS EIOS ASEESSA 406 000000 TIDUS SS REN . 
FO eo LAEN AOTEA A aAA TTI TM 


Rapid Progress of Industrial Heating—War Problems of 


the Utilities— Electricity as 


GROWTH OF INDUSTRIAL HEATING IN 
CHICAGO. 


Census of Industrial Heating Loads in Chicago Shows 
Increase in Numbers and Uses. 


A census of industrial heating devices connected to 
the Commonwealth Edison Company’s system on April 
I, 1918, shows that in the last eight months, since 
August I, 1917, the industrial heating load has in- 
creased by 2918 appliances representing an additional 
load of 4791 kilowatts, and making a total connected 
load of 43,030 kilowatts. Moreover, there are eight 
additional applications, compared with the previous 
census. The accompanying table shows the number 
of appliances connected to the Commonwealth Edison 
Company’s system, their purpose, and load represented 
by them as of April 1, 1918. The appliances connected 
on August I, 1917, and July 1, 1916, are also given 
for purposes of reference. 

This table shows that whereas during the thirteen 
months, ending August I, 1917, there were developed 
two new applications, during the period between 
August, 1917, and April, 1918, there have been eight 
new applications, making today 58 different applica- 
tions of industrial heating. There are actually more 
than this, but many of them are war-time applications, 
description of which must for the present be foregone. 
Ina future issue of the ELECTRICAL Review more than 
thirty new applications of industrial heating that have 
been connected within the last few months in Chicago 
will be described by A. F. Allsop, industrial heating 
engineer, Commonwealth Edison Company. 

While the number of appliances have increased by 
2918, and the connected load by 4791 kilowatts, during 
the last 8 months as compared with the high gain dur- 
ing the previous period of thirteen months of 14,382 
kilowatts, the latter was composed of 11,320 kilowatts 
due to large furnaces, whereas during the last eight 
months only 2720 were gained in this way. In other 
words, neglecting large arc furnaces, the increase in 
connected load for the last 8 months has been 2071 
kilowatts compared with 3062 for previous 13 months. 

Not all new developments are due to the war, 
although it is very probable that the war and the condi- 
tions it has imposed, have exerted a powerful influence. 
For example, the corset-ironing machines, the macaroni 
machine heaters, and the envelop dryers are peaceful 
Processes but it has been the necessity of doing faster 
work with less labor and perhaps at lower cost that 
have encouraged the electric heater. So also with 
the oil heaters. The war has caused a shortage of cars 
and congestion of tracks. The oil heater when sub- 
merged in a tank car during very cold weather enables 
a tank car to be emptied in a fraction of the time other- 
wise required, hence their use while saving demurrage 
charges at the same time performs a patriotic purpose. 
The shortage of labor and the higher wages being paid 
today have forced employers to realize that lost time 
and motion and delays are often the cause of turning 
profit to loss. The electric heater or dryer, perhaps one 
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to each individual operative, may permit of more rapid 
work, less delay and fewer complaints about unpleas- 
ant conditions. And then there are other reasons, as 
lower fire hazards, insurance rates, less material 
wasted, or better results than could have been other- 
wise obtained. 

There are, in addition to those appliances that have 
come on account of economic conditions, some that are 
due to the benefits of electric heating becoming better 
known. For example, three tower water tank heaters 
were installed during the present winter to prevent 
the freezing of water in water towers. And so it goes. 
Electrical heating may not be the cheapest mode of 
heating, when considering the cost of heat only. But 
it often is the cheapest, as the accompanying table of 
increased uses and numbers of appliances testifies, 
when considering the cost of labor, the expenditure of 
time and material, and so forth. 

INDUSTRIAL HEATING APPLIANCES IN CHICAGO. 
i Gt 1 


Device. No. Kw. No. No. Kw. 
Annealing furnaces ........ sssse coves 4 240 240 
Air heaters (industrial).... 40 46 156 161 78 194 
Aquarium henters® ......... ess.. sare erora orn 2 
Baking installations ........ 10 127 13 142 14 #179 
Bacteriological ovens ...... oe 6 14 13 16 15 
Branding irons ......s.ess... 80 28 192 75 2327 87 
Beer-vat dryers ............ 11 33 12 36 12 36 
Corset ironing machines® ....... Mita aa ultras 5 3 
Can eappers .... s.essssso. 106 36 124 49 128 52 
Commercial flatirons ....... 25,000 17,600 25,850 17,610 26,850 18,510 
Coffee urns (commercial) .. 9 14 22 35 29 41 
Celluloid heaters® .......... essee cacee seose soseo 14 16 
Core baking ovens® ....... osese sosse creso eiee 2 174 
Disk stoves (industrial) .... 709 385 1,340 1,190 1,410 1,212 
Drying ovens ...........0.0- 7 18 101 44 128 
Embossing presses ......... 11 17 1 18 15 24 
Fnameling ovens .....sssse. 5. 603 13 638 15 668 
Envelope dryers® .........05 sccee sosse seese eee 5 6 
FExtract heaters ............ 70 139 107 268 111 271. 
Film dryers ..........eeee0, 13 27 13 27 14 32 
Furnaces (arc) ............-- 4 2,680 13 14,000 15 16,720 
Furnaces (electrolytizt) ......... fees 24 240 
Furnaces (resistance) ..... 1 K 12 141 
Glue potS .........cccccccees 5,000 1,150 6,200 1,380 6,400 1,400 
Glue cookers ..............6. ` 1 88 


Glue - heating installations 
(special 


INE) ii ewe ateeus teest 150 170 215 202 220 £238 
Ink dryerS .......ssssossesa 160 96 235 141 276 156 
Linotype pots ..........06. 21 36 24 38 25 41 
Liquid-heating installations 

(special) ......ccceeccees 65 72 82 94 89 108 
Macaroni machine heaters*. ..... asse besoe coves 5 
Metal-melting pots ........ 5 11 6 16 36 146 
Material heaters ........... 38 57 62 118 75 123 
Monotype pots ..........0.. 2 4 2 4 4 
Oil heaters? iiss ae weeded sesse pa Res. Reaves: Gates 33 4g 
Printing-press dryers ...... 7 11 7 11 14 
Puttv-warmine machines . 5 9 7 12 8 14 
Pleating machines ......... 6 7 9 11 9 11 
Photo-print dryers ......... 4 8 18 22 21 42 
Pvrographic machines ..... A 29 5 29 29 
Photo-chemical bath heaters 7 13 21 36 25 55 
Popeorn machines ......... 14 35 19 47 22 KG 
Roofing-machine heaters ... 4 29 5 38 5 3R 
Radiant heaters (industrial) 240 144 356 202 381 253 
Sealing-wax heaters ....... 200 40 278 K9 2RT 68 
Sterilizers ..........--02 cee 90 40 104 49 112 54 
Soldering Jrons ..........66. 750 150 920 192 1,170 243 


Soldering-iron furnaces ... 30 18 35 49 36 50 
Solder vots 
Tempering ovens 
Tempering batha 
Toasters (commercial type) 27 82 68 
Vulcanizers (industrial) .... 18 14 35 26 59 49 
Varnish heaters (spraying). 
Wax-knife heaters ......... 34 9 43 12 46 13 
Wav heaters 
Wafle irons 

tvpe) 
Water tank heaters (tower)® ..... ...... 


PE Ee 0 ee 


33,270 23,857 36,251 38,239 39,169 43,080 


Ce eal 


*New appliances. 
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THE WAR AND THE PROBLEMS OF THE 
UTILITIES. 


Max Thelen, of California Railroad Commission, Places 
Utility Problems in Clear Light. 


In an address recently delivered by Max Thelen, 
president of the Railroad Commission of California, 
some of the war-time problems of public utilities were 
discussed in clear light. He gave especial considera- 
tion to street railway, electric, gas, and water com- 
panies, taking up the subjects of rates, service, ex- 
tensions and finances, and made suggestions as to the 
duties of state commissions relating thereto. 

He cited the fact that the California Commission 
had received 106 applications for rate increases within 
the last year; of these, ten were from electric power 
companies. Among these were the applications of the 
Pacific Gas & Electric Company and Great Western 
Power Company for authority to increase rates in the 
entire territory served by them. Realizing that, as 
the result of large increases in costs of operating, some 
of the public utilities had suffered severely, he said 
their ability to continue rendering adequate service 
would be seriously impaired unless authority to in- 
crease rates were promptly granted. The Commis- 
sion, he said, did not hesitate to meet an emergency 
by applying short cut measures, instead of adopting 
the usual routine that involves unreasonable delay. 
The Commission is keeping in mind the importance of 
maintaining all these utilities at their maximum efh- 
ciency during the war. Public utilities should not ex- 
pect an increase in profits during the war, and Mr. 
Thelen states that in accordance with this principle the 
utility companies asking for an increase in rates have 
announced that they would be content with the same 
net return as were received prior to the period of in- 
creased costs. 

One of the most pertinent statements contained in 
Mr. Thelen’s address was the following: - 

“The State Commissions shculd not wait until utili- 
ties come te them with their pleas for assistance. It 
is their duty to inform themselves by their own inves- 
tigations, if necessary, concerning the condition of the 
public. utilities under their jurisdiction, and to keep 
themselves constantly informed. 

It was asserted that, in those localities where war- 
work demands for electric energy are exceeding the 
producing capacity of the utilities, it will be necessary 
tu establish priorities of use, curtailing or eliminating 
those uses least essential from the standpoint of the 
nation’s war requirements. This problem, it is stated, 
has been practically solved in California through a con- 


ference between Federal and State authorities and the | 


several electric companies concerned. 

On the subject of extensions, the California Com- 
mission purposely carefully scrutinizes extensions in- 
volving large expenditures to determine how they syn- 
chronize with the nation’s war requirements. Exten- 
sions to carry out increased hydroelectric development, 
however, are deemed essential in enabling the state to 
do its part in war work, and the increase of every 
kilowatt possible is urged. 

An additional 8000 kilowatts of energy’ from the 
northern section of the state has been made available 
to the Pacific Gas & Electric Company at Calusa; this 
was accomplished by combined action on the part of 
the California-Oregon Power Company, the Northern 
California Power Company and Pacific Gas & Electric 
Company. Other similar arrangements have been 
made for increases and an effective distribution of 
power in that state. 
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ELECTRICITY THE FOOD AND COAL 
ECONOMIZER. 


Though the rationing of electricity supply works 
in respect of fuel and of consumers in respect of en- 
ergy consumption, is a strongly adverse factor in many 
districts in England, there are some places where the 
authority is able to take advantage of the present food 
and coal situation for boosting electric cooking as a 
direct saver of both coal and food. Probably there 
never was a time when educational seed concerning 
domestic electricity could fall into a more fertile soil 
than that prepared for it by current conditions. 

The Stowmarket Electricity Company has brought 
the advantages of electric cooking before its custom- 
ers in a striking manner. This utility circulated a cir- 
cular upon which was printed at the top in bold type, 
“SAVE COAL—COOK BY ELECTRICITY- 
SAVE MEAT.” Then followed some interesting and 
striking data as to the value of electricity as the cook- 
ing medium for saving coal and meat. 

One instance given was that of a lady doing her 
own cooking for a family of ten. The effect of cook- 
ing with coal and electricity was found to be as fol- 
lows: 


Cooking with coal, June, 1915, to June, 1916 ...... 4.75 tons 
Cooking with electricity, June, 1916, to June, 1917, 
coal required at central station ............... 1.75 tons 


Saving of coal, due electric cooking pave 23.62 be 63 per cent 


In another instance the cooking was in the hands 
of a kitchen staff, and the family had seven members. 
The following results were obtained: 

Coal required for kitchen range and servants’ hall.20.85 tons 
Cooking electrically, coal required at cen- 


tral station iiss ak saiewkeade docu vie se oe 4.45 tons 
Coal required by servants’ kitchen ....... 3.00 tons 7.45 tons 


Saving of coal, due electric cooking............ 64 per cen! 
An example of tests carried out at a hotel demon- 
strates the saving of meat accruing from electric cook- 


ing: 


Lb. U2 
Top-side of beef cooked in coal-fired oven— 
Weight of meat before cooking .............. 19 15 
Weight of tin and grid .............. 2. cee eee 3 ats 
93 $15 
Weight after cooking .................c0cceee 16 10 
Loss, 33.2 per cent ............ 0c cee ee eae E 14 
Lb. Ure 
Top-side of beef cooked in “Lightning” Electric oven— 
Weight of meat before cooking .............. 23 ms 
Weight of tin and grid ..............0...000. 2 D 
26 5 
Weight after cooking ................. cee eee 23 a4 
Loss, 4.1 per cent .........ccc cece cee eeess M Li 


Current used for cooking, 2.897 kilowatt hours. 


It will be seen that if the family of ten, first re- 
ferred to, cook 7% Ibs. of beef each week the saving 
in meat would amount to more than 113 pounds ina 
year in addition to the 3 tons (long) of coal saved. 
The saving of 113 pounds of meat at 40 cents amount: 
to $45.20 and will more than pay for the electric oven. 
Mutton does not waste so much as beef in cooking by 
coal-fired oven, but again electricity shows a saving 
of over ten per cent. 

By adopting electricity for cooking it is possible 
to save the nation’s coal, food and man power, get 4 
larger meat ration and reduce labor in the house. 


SELLS 535 CLEANERS IN MONTH. 


The Denver (Colo.) Gas & Electric Light Company 
completed its month’s Hoover sweeper campaign 0 
April 20. The number of machines sold totaled 53 
with a value of $31,489. This was an increase of 2: 
machines and $1,593 over>»last fall’sycampaign. 
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A Single- Phase Meter Test Board— Determining Phase 
Rotation Simply—Handling Fires in Bituminous Coal Piles 


A SINGLE-PHASE METER TEST BOARD. 
By W. R. FRAMPTON, 


Superintendent, Meter & Test Department, Southern Califor- 
nia Edison Company. 


A short method has been devised by the Testing 
Department of the Southern California Edison Com- 
pany which has been in service for several years for 
testing meters in the laboratory. 

The accompanying illustration shows the assembly 
of this meter test board which is mounted on a regular 
meter testing panel. The board is hung in place in the 
following manner: A bolt, properly designed, sticks 
out from the panel board and the meter test block is 
hung on with a piece of brass on the back of the board, 
slotted, allowing it to slip in place. This special panel, 
as shown, is made to fit bottom-connected meters, 
although a scheme for side connected meters which is 
similar in operation to the above has also been devised. 


Single-Phase Meter Test Board. 


The meter is set on the block where four brass ter- 
minals stick out vertically. These terminals have a 
spring tension inside the block and the weight of the 
meter will force them down nearly flush with the block 
which gives excellent contact. 

The various details of the test board are as fol- 


lows: 
__A—Potential switch. Left, 100% power-factor. Right, 
00% power-factor. 

B—Current switch. 

C—Short-circuiting switch for meter on test. 

D—Load switch. Left, heavy load. Right, light load. 

E—Short-circuiting switch for test meter. 

K—Key. 

a, a—Current terminals. 

b, b—Potential terminals. 

c, c—Terminals for connecting ammeter in circuit for 
measuring current passing through meter on test. 


_ The lower panel containing the test meter and key 
is horizontal and at right angles to the panel board. 


A swivel catch is to be noticed at the top of the. 


meter board. This swivel catch can be moved either 
to the right or to the left with the finger, and after the 


meter is set in the block, this swivel catch is brought 
down over the top hanger of the meter holding it in 
lace. 
i It has been said that testing meters in bank is more 
quickly done than testing one at a time. On compari- 
son of the method of testing with our meter block, it 
is found, however, much faster to test meters in this 
manner, as no wires have to be connected or discon- 
nected and just one movement made, namely, that of 
letting the swivel catch drop over the top hanger of the 
meter. 

A board similar to the one described above can be 
designed for almost any type of meter and a great deal 
of saving in testing can be attained in this way. 

The accompanying illustration shows the details of 
the different switches connected to the meter; also the 
location of the standard test meter in the lower panel 
with the potential switch key. 


A SIMPLE METHOD OF DETERMINING 
PHASE ROTATION. 


Method Employed by University of Wisconsin by Use 
of Lamps and Inductance. 


In testing watthour meters at low power-factor, a 
5o per cent power-factor may be conveniently obtained 
in those cases where a three-phase system is available 
by connecting the current coil of the meter through a 
suitable load rheostat to one phase and the potential 
circuit of the meter to an adjacent phase, as the power- 
factor will then be 50 per cent leading or 50 per cent 


Induction Meter. 
Potentia! Coil 


1—Connection of Wattmeter for Obtaining Lagging or 
Lagging Power-Factor of 50 Per Cent. 


Fig. 


lagging, depending upon which adjacent phase is used. 
A knowledge of the direction of phase rotation is there- 
fore necessary in order that a lagging power-factor 
connection may be made. 

A simple and convenient method of determining the 
direction of phase rotation (requiring the use of only 
such equipment as may usually be found in the field) 
consists in connecting two similar electric incandescent 
lamps (equal non-inductive resistances) and the po- 
tential circuit of an induction type watthour meter 
(inductance) in star to the terminals of the three- 
phase system, as illustrated in Fig. 1. The two lamps 
will then operate at different brightnesses, due to un- 
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equal voltage distribution as shown above, lamp B 
being brighter than lamp A, when the direction of 
phase rotation is 3—2—1, or vice versa. Thus a 50 per 
cent lagging power-factor (where the current lags the 
voltage by 60 degrees) may then be obtained, for ex- 
ample, by connecting the current circuit across phase 


-(3-2) or (2-3) : 


[Phase Position 
rA of Voltage 


/ 60° 


(172) 


/ 


Phase Position 
of Current 


e-3 


Fig. 2.—Vector Diagram Showing Voitage Reiat:ons. 


(3—1) and the voltage circuit across phase (2—3). 
This is shown by the vector diagrams in Fig. 2. 

As a simple rule of thumb, it may be remembered 
that 5o per cent lagging power-factor is obtained by 
connecting the current coil or load circuit to the phase 
terminalş to which are connected the two lamps, and 
the voltage circuit to the phase terminals to which are 
connected the bright lamp and the meter coil. 


HANDLING OF. FIRES IN BITUMINOUS 
COAL PILES. 


Methods of Watching Heating in Coal Piles, and Modes 
of Extinguishing Fires. 


The slogan of “Buy Your Coal Now,” and the 
zoning method of coal distribution is increasing the 
amount of coal stored and the number of consumers 
storing it. The zone method of distribution, likewise, 
is increasing the possibility of fires occurring in piles 
of stored bituminous coal. Some interesting facts 
were brought out by H. H. Stoek, professor of min- 
"ing, University of Illinois, in his recent paper read 
before the Western Society of Engineers entitled, 
“The Storage of Bituminous Coal,” dealing with fires 
in coal piles and methods of handling them when they 
do occur, | 

TESTING FOR HEATING. 


The common methods for the testing of heating: 


coal piles are: 

1. Watching when the pile begins to steam. 

2. The odor, which is either that of burning 
bituminous matter or burning sulphur. 

3. By means of an iron rod inserted into the pile 
and when drawn out tested by feeling with the hand. 

4. By means of the thermometer inserted into a 
pipe driven into the pile. 

5. By spots of melted snow, applicable only sea- 
sonally. 

The best preventive of loss in coal storage is to 
regularly inspect the pile and if heating occurs up to 
150 degrees Fahrenheit to keep very close watch on 
the pile and if the heating increases, to 175 or 180 
degrees, to remove the coal as promptly as possible 
from the spot affected, and thoroughly cool it before 
piling again. Storage appliances and arrangements 
should be so designed so as to make it possible to load 
out the coal quickly 1f necessary, and the coal should 
not be stored in large piles unless provision is made 
for loading it out quickly. Pieces of wood, greasy 
waste, or other easily combustible material mixed in 
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a coal pile may form a starting point for a fire, and 
every effort should be made to keep such material 
from the coal as it is being put in storage. It is very 
important that coal in storage should be kept from 
such external sources of heating as steam piles, be- 
cause the susceptibility of coal to spontaneous combus- 
tion increases rapidly with an increase in temperature. 

Opinions differ widely in regard to when the 
temperature reaches a critical or danger point. Parr 
says, “Bituminous coal can be stocked without appreci- 
able loss of heat value provided the temperature is not 
allowed to rise above 180° F. How close to this 
temperature a pile should be allowed to heat is largely 
a matter of judgment of those in charge of a heating 
pile, for if the rise in temperature seems to be decreas- 
ing rather rapidly, it may be safe to allow it to ap- 
proach the 180° point, but if the rise is steady and 
regular, it is wise to load out the pile before the dan- 
ger point is reached. This rise also depends upon the 
means available for loading out, for at a plant equipped 
with large grab buckets and means for rapidly han- 
dling the coal a higher temperature can be permitted 
than when considerable time may be required to load 
out the coal. A person in charge of a certain kind oi 
coal under certain climate conditions will soon leam 
what is the danger point and it is impossible to set 
any critical temperature that will apply to all coals 
under varying storage conditions. The only safe rule 
is to watch the temperature closely and get ready to 
load out when the temperature reaches 150° and to 


_ move the coal if the temperature reaches 175°. 


HANDLING OF FIRES. 


Water has generally not proved effective in putting 
out fires, due, no doubt, to the fact that often it cannot 
be applied or is not applied in sufficient quantities to 
thoroughly cool the entire mass. It is the very gen- 
eral opinion that excepting for quite small piles which 
can be completely soaked, water will aggravate rather 
than put out a fire. Water frequently cannot reach 
the fire because of a layer of coke that has formed a 
protection about it. 

Digging out the heated coal, preferably by loco- 
motive cranes, is the best way to extinguish a fire. 
The fire can, also, be restricted by playing water on 
the burning surface while digging out the burning 
portion of the pile. 

W. L. Abbott, chief engineer, Commonwealth 
Edison Company, who has long experience with all 
varieties of Illinois coal in storage for long penods, 
has said:. l 

“Nearly any coal which has gone over a 11-inch 
screen can be stored.” “Any size of coal with dut 
left in will heat.” 

“Pea coal (over 14-inch through 34-inch) has been 
in storage for more than a year without heating. Coal 
with screenings removed has been kept in storage X8 
years without firing.” 


A USE FOR DISCARDED TRANSIL OIL. 


Although it usually pays to renovate dirty transil 
oil for further use, it sometimes happens that oil is 
so charged with foreign matter, sawdust, carbon from 
burnt-out transformer windings, etc., that it 1s thought 
hardly financially worth while to attempt to renovate 
it. One company whose practice it is to renovate all 
its transil oil has found it not worth doing so in some 
cases, but instead of throwing the oil out sells it tor 
cash to the local gas company for enriching illuminat- 
ing gas. 


May H, 1918. 
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Croft Discusses Timber Conduit-Bending Racks—Substitute 
for Leatherheads — Doings of Electrical Contractors 


SOME COMMENTS ON CONDUIT BENDERS. 


Bending Racks Made of Timbers Can Be Easily Built for 
Handling the Larger Conduits. 


By TERRELL CROFT. 


[This is the third of a series of articles describing dif- 
ferent types of conduit benders and commenting on their 
use. These articles om a very suitable sequel to the seven 
articles on “Methods of Bending Conduit,” by the same 
author, which appeared in the ELECTRICAL REVIEW of January 
12 to February 23, 1918, inclustve.] 

A Bending Rack for Large Conduits is shown 
assembled in Fig. 14, while Figs. 15 and 16 illustrate 
details of its construction. Fig. 14 is the same as 
Fig. 2 and is reproduced here for the sake of conveni- 
ence. The essential members are two longitudinal 
timbers G and G (Fig. 14), which should, for heavy 
work, be at least 6 inches square. Across the longi- 
tudinal pieces are bolted two fixed pieces F and T 
each about 6 inches square and a couple of feet long. 
A movable timber M (see Fig. 16 for detail) with a 
groove cut in it for the conduit, is arranged to slide 
longitudinally on the rack. 

- Fixed Timber (6x6) 
H a- -Machi 


- > 


‘ Push Down 
f ‘Tie Piee 
1 


Conduit Being --- 
“Bent d 


Punched ren 
, Washer -----7 
3 
Fig. 14.—Large Bending Rack Built of Heavy Timbers. (Same 
as Fig. 2.) 


When in use, one end of the rack is elevated on a 
box, frame or saw-horse as suggested in the illustra- 
tion (Fig. 14). In bending the tube, one end is placed 
under the timber F, and M is shifted to the most de- 
sirable position. Then the mechanic throws his weight 
on the other end of the tube W which will produce a 
bend in the conduit. A bend cannot ordinarily be 
made with one' setting of M. It is, on the contrary, 
necessary to do the tħing by degrees. That is, with 
one setting of M the tube is partially bent; then M 
is shifted backwards or forwards as may be required 
and the tube bent further. This process is continued 
until the desired contour has been obtained. 

_ The movable timber M should have the slot, which 
is cut in it for the conduit, rounded as detailed in Fig. 
16 because, if this procedure is not followed, there is 


a possibility of introducing kinks or wrinkles into the 
conduit. For the best work, the width and the radius 
of the slot should be such that the conduit fits into 
it nicely. Hence, it follows that it is desirable to have 
a separate movable timber with a groove of different 
diameter for each size of duct. Or, instead, a num- 
ber of different grooves of different sizes may be cut in 


g | - Movable Timber 

i s 

i ? 

H 1 
i a 


IL: Side Elevation 


“Bottom Of Notch 
Is Square Not Rounded 


Guide” 
Strip 


Fig. 15—Showing the Simplest, but Not the Best, Method of 
Cutting the Notch for Conduit in a Bending Rack. 


the same movable timber to accommodate tubes of dif- 
ferent diameters. However, a skilled workman can 
operate successfully on conduits of a number of d.ffer- 
ent diameters by using a groove of but one size. The 
groove should also be rounded as shown in Fig. 16 
and should never, except for the roughest sort of work, 
be cut square as shown in Fig. 15. 

An Improvised Bending Rack (Fig. 17) can be 
assembled on any job where it is necessary to bend a 
few medium or large-size conduits. The raised end 
may, as suggested in Fig. 17, be supported on a win- 
dow sill or on a pile of brick, rock or other building 
material. This device comprises merely two principal 
timbers P, and P, and a couple of blocks B, and B,, 
arranged across them as indicated. It is usually desir- 
able to nail a third piece B, across their upper ends 
to prevent the timbers from spreading apart. The 
procedure in making a bend with this device is essen- 
tially the same as that described in the preceding 
paragraph. : 


Y< 
Rounded So 
As Not To , 
Kink Conduit- 
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- -A 


I 

t 

` 
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W- Sectionvy 
16.—Detailis of Movable Timber of Correct Construction. 


Fig. 
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A Bending Rack Comprising a Timber Braced Be- 
tween a Ceiling and the Floor is shown in Fig. 18. 
This arrangement is another which can be utilized to 
advantage where a few relatively heavy conduits are 
to be bent and a bending machine is not available. It 
comprises a length of timber T 6 inches by 6 inches or 
8 inches by 8 inches in cross section, through which 
is cut a hole H large enough to admit the conduit. The 
timber is clamped between the floor and the ceiling, 
of the building in which the conduit installation is to 
be made, with a wooden wedge W, as indicated in the 
illustration. 

In bending, the conduit is, as shown, gripped in the 
hole, which should be large enough to accommodate 
the largest tube used on the job. If ducts of the 
smaller diameters are to be bent, a wooden block can 
be placed in the bottom of the hole, H, thus reducing 
its effective size. It may be found economical to make 
a timber, such as that shown at T, of oak so that it 
will give continuous service under the severe usage 


Fig. 18.—Timber Braced Between Floor and Ceiling for a Bend- 
ing Rack. 


which it receives. Such an oak timber may be carried 
from job to job and will last a considerable time. In 
order to secure sufficient leverage it may be necessary 
to push a length of conduit, of a diameter larger than 
that which is being bent, over the piece being formed, 
thus providing a long handle. In bending the tube, 
a considerable portion of the bend is formed on one 
side of the timber and then the bend is finished by 
moving to the other side. Two men pushing down on 
the end of the duct are usually necessary. 


(To be continued.) 


LEAD WASHERS INSTEAD OF LEATHER- 
HEADS FOR NAILS. 


By A. S. MILLER. 


Certain cases have been reported where lead wash- 
ers were used under nail heads for supporting knobs 
and cleats. It has been claimed that they can be put 
on much more quickly than leatherheads and that they 
are not affected by the weather. For the 8penny nails 
used for cleats and the 10-penny nails used for knobs, 
the lead roofing washers have been applied. Inasmuch 
as these are not very thick, it has been suggested that 
it is better to use two washers under the head of each 
nail. The washers cost about 12 cents a pound. 


AMONG THE CONTRACTORS. 


W. A. Beile & Company, Association Building, 
Chicago, are wiring the Mid-City Bank Building of 
this city. This is an eight-story building which is being 
rebuilt as a concrete structure. The wiring, which is 
all in conduit, extends to the basement to provide 
lighting for the safety-deposit vaults of the bank. 


The Arrow Electric Company, Seattle, Wash., is 
overhauling the electrical equipment in the six-story 
Howard D. Thomas Building at 2000 Fifth Avenue 
for the Saxony Knitting Company, which is moving 
its plant from First Avenue and Jackson Street and 
greatly enlarging its equipment. 

F. A. Darby, who has a well-established business 
in electrical appliances and fixtures at Evanston, Ill., 
sold about 400 machines last year and has a good start 
on this year’s trade. He does no contracting and spe- 
cializes on washers, vacuum cleaners, ironers and other 
household utilities. This enables him to widen his 
field of merchandising beyond his immediate locality. 


Harloff-Loprich Electric Company, Madison, Wis., 
moved this spring into new quarters at 602 State 
Street, where 500 visitors were received on opening 
day. A contract recently put through was the wiring 
of the residence of Dr. J. A. Jackson that cost $40,000; 
the new residence of Dr. F. A. Davis, costing about 
the same amount, was also wired. Both jobs were 
conduit installations ; the contracts included putting up 
fixtures. Each contract amounted to $1500. 


R. J. Nickles Electrical Company, Madison, Wis., is 
putting through the electrical work on the new Y. M. 
C. A. building in that city. This consists of wiring 
for 400 outlets for lighting and some power. The 
building consists of a reinforced-concrete frame struc- 
ture, with interior walls of hollow tile and exterior 
walls of brick. The building is costing about $150,000, 
and the electrical work amounts to $5000. This con- 
cern also has in hand the electrical work on the Bee- 
croft Theater for moving-picture exhibits. The job 
includes putting in a Martin rotary converter to pro- 
duce direct current for a 7!4-kilowatt outfit. 


May 11, 1918. 
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Service by the Dealer—Guaranties on Appliances—Fine 
Appliance Display—Trade Acceptances—New Uses of Fans 


COMMENT BY A SUCCESSFUL DEALER ON 
SERVICE. 


W. J. Ball, manager of Tri-City Electric Company, 
Moline, Ill., and Davenport, Iowa, in discussing the 
sale of lamps and other appliances, 1s quoted as 
follows: 

“We have progressed, not especially because we 
believe our lamps to be better than many others, but 
because we have sold service with lamps. The public 
willingly pays for service. It may not always be in 
dollars, however; it may be in willingness to go a little 
farther in the assurance of getting what is wanted. 
We have what the public wants and make this fact 
known. Last summer we found we were just a little 
farther from the main business district than the public 
wanted to go for service. 

“We could not and would not offer inducement 
by cutting the price of lamps, so we moved to the 
middle of the retail district, into a new building, 
especially arranged for us and also occupied by the 
hghting company. Their advertising helps us sell our 
wares, while our advertising of labor-saving devices 
helps them sell current. We are for the Goodwin 
Plan of co-operation.” 


WHAT SHOULD BE THE DEALERS RE- 
SPONSIBILITY IN MANUFACTURERS’ 
GUARANTIES? 


Washing machines and vacuum cleaners are often 
sold under the strong guaranties of the manufactur- 
ers, and the dealer who sells to the user 1s sometimes 
harassed by requests from the customer to keep the 
machine in order. The guaranty is construed to mean 
that the machine or appliance is to be kept in repair. 
The dealer stands between the customer and the manu- 
facturer and bears the expense of time and work in 
trying to render satisfaction. The most of the com- 
plaints are of a kind that the dealer cannot put up to 
the manufacturer because they do not come within 
the scope of his guaranty. This whole matter gives 
rise to the need of placing before the buyer a definite 
outline of what is guaranteed and what isn’t; and this 
should be done before the customer buys, rather than 
afterward. A defect in an appliance gives the cus- 
tomer the right to return it to the dealer and by him 
to the manufacturer. But the supplying of new parts 
and keeping up repairs are risks a buyer assumes in 
the purchase of any kind of equipment. 


OPPORTUNITIES IN MOTOR REPAIRING 
AND REBUILDING. 


The possibilities of a profitable business in oper- 
ating an electrical repair shop are illustrated by the 
Wisconsin Foundry & Machine Company at Madison. 
This concern is successor to the old Northern Electric 
Company, a pioneer in electrical work. Since I9I10 


the existing company has developed a good business 
in repairing motors and other equipment for street 
railways, mines and paper mills. It finds ready access 
to the lead and zinc mines of southern Wisconsin, the 
paper mills on Fox and Wisconsin Rivers, and for 
various electric railways. Both direct and alternating- 
current motors are rewound, and in many cases dis- 
carded motors are rebuilt and placed on the market. 
The mine operators furnish an important part of the 
repair business, as they use motors for operating 
hoists, mine pumps, concentrators and mechanical 
roasters. Demands for power, and consequently for 
motors, are increasing in those mining districts by rea- 
son of the fact that high-priced metals make low-grade 
ores profitable to work. One phase of the industry is 
extracting the sulphur from the low-grade sulphide 
ores. Work received at this shop from the paper mills 
is mostly in the line of reconstruction of motors re- 
quired as individual drive for various machines. 

This concern keeps a force of seven men on motor 
repairing and rebuilding, and a force on special work. 


A DISPLAY OF HIGHLY FINISHED GOODS. 


A view of a corner in Julius Andrae & Sons Com- 
pany’s electrical appliance store, Milwaukee, is repro- 
duced herewith. It represents a display of highly 
finished electrical utensils and appliances within a 
glass-inclosed counter and on shelving protected by 
glass doors. The glass inclosures are for protection 


Company’s 


An Attractive Corner of Julius Andrae & Sons 
Appliance Store Miiwaukee. 


only, and are not provided with the idea that custoir- 
ers must see them only through glass covers. Buyers, 
of course, are offered an opportunity to inspect and 
handle such merchandise which may be taken out of 
the cases for that purpose. This is a view of only 
one of the many attractive features of this well- 


arranged store. 
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Application of Trade Acceptances to 
Electrical Industry 


Many Representative Manufacturers and Jobbers Adopting 
New Method—How It Affects Contractors and Dealers 


Vol. T2—No. 19. 


retail dealer in electrical appliances and sup- 

plies, Louisville, Ky., was among the first in the 
electrical industry to introduce and develop among its 
customers the Trade Acceptance plan of handling 
credits. This method of settling accounts in merchan- 
dising transactions, while by no means new, is coming 
into use as the result of the establishment of the Fed- 
eral Reserve Banks in the United States, one of the 
functions of which is to accept this class of commer- 
cial paper based upon the actual sale and transfer of 
merchandise. 

The trade acceptance is an acknowledgment of 
indebtedness for merchandise purchased and received ; 
further, it is the acceptance of a draft for the amount 
due for such merchandise, payable in a stated number 
of days after date of purchase. The form adopted by 
H. C. Tafel Electric Company, reproduced herewith, 
is clear and self-explanatory. 


Ts H. C. Tafel Electric Company, jobber and 
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the amount due therefor. 


Fill in Date E> 


before s certain date. 


Name of Bank TE> 
Your Signature TE> 


It is well to note herein the difference between the 
trade acceptance and the ordinary commercial draft. 
The former represents the indebtedness involved in 
the transfer of goods, in which the transfer and in- 
debtedness are acknowledged ; the latter may not rep- 
resent any specified transaction, but as a matter of 
practice often covers an indebtedness for several 
transactions not specified, and may be to cover past due 
accounts for goods purchased at different times, bor- 
rowed money or other obligations. The trade accept- 
ance is, however, in the nature of a draft drawn by the 
seller on the purchaser of goods and accepted by the 
latter ; in this the amount of the purchase and the date 
of payment are given. 

The effect of the trade acceptance is to put in ex- 
istence a volume of commercial paper that serves as 
the basis for the issuance of additional currency by 
the Federal Reserve Banks, thus making the volume 
of currency flexible in response to the demands of 


TRADE ACCEPTANCE 
Louisville, Ry., 


| | — 3 
after date pay to the order of H. C. Tafel Electric Co., 
| za DOLLARS 


The obligation of the acceptor hereof arises out of the purchase of goods from the drawer. 


H. C. TAFEL ELECTRIC CO. 


DETACH AND KEEP FOR YOUR RECORDS 


INSTRUCTIONS 


A Trade Acceptance is aot a note, but is an acknowledgment of the merchandise and 
Therefore, by signing this ecoeptance you merely acknowledge a 
debt in our favor for merchandise that we have delivered to you, you agreeing to pay on or 


We can deposit this acceptance in our own bank, thereby giving us immediate use of 
the money already invested in the merchandise which you have in your possession, without 


extre cost to you 


According to a FEDERAL BANK GOVERNOR'S OPINION, the signing of an 
Acceptance increases the financial standing of the giver, because it shows prompt paying 


methods. 


Kindly sign attached Acceptance. then forward to 


1OVER, 


Loussville. Ky. . 


Trade Acceptance Form Adopted by Louisville Jobber and Retail Dealer. 
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business. There is thus created an asset which be- 
comes available as credit at local banks and by the lat- 
ter the trade acceptance may be rediscounted at the 
reserve banks. The strength of this kind of paper 
lies in the fact that it represents actual sales of mer- 
chandise passing from the producer to the consumer. 
It is regarded as a liquid asset, because it is based up- 
on strictly current commercial transactions, and is all 
of short-time maturity. The trade acceptance is more 
liquid and more readily negotiable than the promissory 
note, which may merely represent money borrowed to 
clean up obligations, with no current transaction as a 
basis. The trade acceptance involves no long-time 
credits, but is a short-time credit to facilitate the re- 
sale of the goods purchased. The acceptor pays no 
interest, the drawer of the acceptance discounts it at 
his bank and thus avoids having his funds tied up in 
carrying his customers as formerly under the book- 
account system. He is relieved of the burden of act- 
ing as banker as well as jobber. 

The H. C. Tafel Electric Company, in inaugurat- 
ing among its customers the trade acceptance system, 
offered special advantages to those who would adopt 
its use. The company outlines terms of payments in 
four classes, the first two pertaining to cash payments, 
and the other two to settlement by trade acceptances. 
In regard to cash payments, the customer who pays 
the company’s invoices ten days after their date, or 
who pays total invoices twice a month, is entitled to 
cash discounts of one per cent to five per cent on cer- 
tain specified material and supplies; and those who 
pay the monthly account on the tenth of the following 
month are entitled to a discount of 2 per cent on all 
purchases except on wires, cords and Westinghouse 
apparatus, heating devices not included. 

Those not in position to pay the monthly account 
by the tenth of the month following, are asked to give 
their 30-days’ acceptance covering the amount of pur- 
chase, receiving a discount of 1 per cent on all goods 
covered thereunder except wires, cords, and all West- 
inghouse apparatus, heating devices not included. In 
case 60 days’ time is desired, the customer is asked to 
give his trade acceptance for 60 days, but with no dis- 
counts. Customers are advised that there are no in- 
terest nor other charges on these acceptances, and that 
accounts amounting to less than $25 are not to be cov- 
ered by such acceptances. It 1s evident that these ac- 
ceptances are alike applicable to dealers. who purchase 
from the jobbing department and to customers who 
buy from the retail department in sums of $25 and 
over. 


NEW USES FOR THE ELECTRIC FAN. 


A current of air from the electric fan, shown in 
Fig. 1, strikes several fabric tubes filled with water, 
cools the water for drinking purposes, lowers the tem- 
perature of the room, and acts as a sanitary measure 
as the current of air also strikes a deodorizer, filling 
the room with the disinfectant from the same. The 
temperature of the room is cooled by the air striking 
the fabric tubes filled with water, which evaporates, 
causing the temperature to be several degrees lower in 
the room than would be the case if only the fan were 
operated. 

Fig. 2 shows a temporary expedient that was 
adopted to clear a basement of smoke. A fire in Los 
Angeles filled a department-store basement with smoke. 
_ The electrician collected 30 electric fans which were 
employed to force the smoke towards the sidewalk. A 
hole was broken through quickly and two fans in- 
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Fig. 1.—Unique Use for Electric Fan. Cooling Drinking Water, 
Lowering Room Temperature and Disinfecting in . 
One Operation. 


Fig. 2—Fans Used to Remove Smoke From a Basement. 30 
Fans Force the Smoke to the Opening In the Sidewalk. 


stalled as shown to act as a suction. The smoke was 
removed quickly without inconvenience to the patrons 
or clerks, who remained in ignorance of the fire. 

A large and airy but unfinished attic room in a 
building occupied by a school was suddenly needed in 
order to accommodate an extra class. It took only a 
few days to wire and plaster it but the time required 
for natural drying could not be spared and use of the 
common salamanders was inadvisable because of fire 
hazard. Three 16-inch electric fans were placed on 
boxes and turned so as to keep a continual circulation 
of air throughout the room. With windows open and 
the fans running for a day and night, the fresh plaster 
dried quickly so that carpenters and decorators could 
finish the room shortly. 

These are only a few of the miscellaneous uses that 
dealers should bring to the attention of fan purchasers 
to increase their sales. — + | 
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National Co-operative Delivery—Central Station Charges 
Laundry’s Electrics—A Battery Rental Service In Practice 


FREIGHT AND PACKAGE DELIVERY BY 
| EXPRESS. 


Principles of Co-operative Delivery on National Scale, 
Economic, Efficient, Rapid, Impartial. 


By A. JACKSON MARSHALL, ` 


Secretary, Electric Vehicle Section, National Electric Light 


Association. 


During the last several months the press has been 
flooded with articles treating with the very broad sub- 
ject of freight transportation, as the importance of 
this vital subject has been greatly emphasized by the 
war. To a relative few, this major subject has always 
been deemed worthy of far more consideration than 
usually was accorded it in more normal times, when 
concerns, who bestowed microscopical scrutiny on 
other, and sometimes less important phases of their 
businesses, were inclined to assume that their deliv- 
eries were being systematically dispatched. 

Too often, the distribution of commodities was 
delegated to those not especially skilled in all the 
intricacies of the many sided transportation problem, 
and equipment was ofttimes purchased, whether it 
be horse drawn or motor vehicles, that was supposed 
to meet requirements, rather than first making an 
exacting and comprehensive analysis of conditions, 


and then selecting equipment that such findings 
prompted. In other words, there was a tendency to 
buy truck equipment rather than transportation 


service. Transportation engineering in such cases 
was conspicuous by its absence. 

A comparatively small percentage of mobile trans- 
sortation equinment installed was approximately one 
hundred percent right. The rest was of varying de- 
grees of good, bad and indifferent. Same may be 
said of operating methods in vogue. Accurate, all- 
embracing, operating costs were known and appreci- 
ated by only a comparatively small percentage of 
truck operators. Most operators seemed too busy 
making money to devote time and study to determin- 
ing exactly what was going out for truck operation. 
It was more a matter of guess work, and such cases 
indicated a wide variation in costs for the same char- 
acter of equipment applied in hke work. The mere 
statement that there does not exist even today any 
adopted national standardized cost accounting system 
(although one or more are in process of development) 
as a basis of arriving at comparative costs, by which 
relative efficiencies may be determined and improve- 
ments effected, serves to indicate lack of progress that 
has been made in this fundamental phase of truck 
selection and operation. The deficiencies reflected 
publicly these last several months, long since pointed 
out by transportation engineers, cannot be construed 
in any way as an indictment against trucks in general, 
as each and every type of truck is well suited to suc- 
cessfully perform work in some given direction. A 
truck, which for a given work would be ideal, if im- 
properly assigned to some other class of work could 
not be expected to give the same degree of satisfac- 


tory service. It is a case of fitting round pegs into 
round holes and square pegs in square holes. But 
ofttimes we find “square peg” trucks attempting to 
do “round hole?” work. The inconsistency should 
appear obvious, but it would seem that it required 
this great war to cause a realization that somewhere 
some of the essential features in our transportation 
operations have been overlooked which it is enabling 
us to learn. 

So much has been said and written about the short- 
comings of prevailing truck transportation operating 
methods that extensive reiteration would seem super- 
fluous here. Besides, it is more in order to be con- 
structive. What we really desire are logical, simple 
remedies. Speedy action is essential. To be specific, 
let us cite some conditions in New York City, especial- 
ly as these are more or less representative. Trafic 
congestion in the streets border on chaos. These 
conditions are getting worse—not better, and ere long 
will approach the saturation point. Then what? 
Shall we calmly await the speedy arrival of such un- 
bearable conditions, or shall they be anticipated and 
suitable remedies effected ? 

On the streets of New York there are about four 
times as many trucks as are required. These num- 
bers are daily being increased, because, for the most 
part, concerns and individuals each employ their own 
separate equipment to transport their merchandise, 
and because these trucks are not anywhere near loaded 
to capacity, going and coming. In practice, about 
four trucks with their drivers and helpers are em- 
ployed to do the work, which one, well selected, man- 
aged and operated truck, with its one crew of men 
(or women), could do, if practical and scientifically 
correct methods obtained. 

All manner of suggestions to relieve this situation 
have been forthcoming. They range from pleas for 
wider streets to bigger freight terminals. Widening 
the streets 1s not only enormously expensive, but fur- 
thermore, not altogether always practical and possible. 
Bigger terminals sounds good, but where is the land 
to build them coming from—likewise the money—to 
say nothing of labor and materials, which are not 
easily to be had these days. Further, must wider, 
and still wider streets, and bigger terminals, always 
be the goal, until perhaps the city consists solely of 
streets and terminals, at least, until the terminals like- 
wise must vacate so that the space thus gained be given 
up for more streets? 

At present the city streets are used principally dur- 
ing the day. During the night, when pedestrian and 
passenger vehicle traffic is at its minimum, the streets 
are comparatively deserted. Why not employ the 
streets during the night for the movement of freight 
by means of quiet, rapid-moving vehicles? On ac- 
count of not having to buck congested traffic, with 
attending delays and accidents, much faster average 
speed could be safely made, besides, trucks operating 
over all, or a larger part of a twenty-four-hour day 
keeps investments active, and» the costy per mile is 


May 11, 1918. 


correspondingly reduced. Such change will necessi- 
tate revision in our customary mode of existence. 
But such development requires but little, if any sacri- 
fice or inconvenience. and virtually no expenditure 
of money, labor and material, otherwise more urgently 
needed. Suppose, for example, the railroads only 
used their tracks during the day and they remained 
idle during the night. The same question might be 
asked avout city streets, especially those other than 
sf a strictly residential character. 

But to get down to the root of the matter, what 
is the principal solution for prevailing trucking ineffh- 
ciency? Co-operative trucking? Yes, but better still, 
centralized trucking,—co-operative trucking on a 
national co-ordinated scale. How? By companies, 
possessed of the qualifications as found in national 
express concerns. Companies whose business is 
transportation, where employment of transportation 
is not merely an incidental or a side issue. Companies 
whose business success is based on the economic and 
efficient transportation of material and commodities 
and. who first, know what and how to buy the best 
suited transportation equipment, secondly, who can 
and do operate such equipment to secure maximum 
results with minimum delay and expense. This is 
their business. They know it because they have scien- 
tifically studied it, and have successfully worked out 
their theories in actual practice. They are specialists. 

It may be of interest to state that several years ago 
the writer advanced the idea of freight handling by 
express companies. In normal times, “something new” 
had a hard road to hoe. It is no longer a question 
of “maybe,” but a case of necessity, for transporta- 
tion must be brought to the highest possible point of 
efficiency in the shortest space of time to help our 
Government “win the war.” Delays are dangerous. 

Store-door delivery, by means of centralized and 
highly organized agencies, if developed to the point 
where extensive service will be rendered communities, 
will automatically eliminate surplus trucking equip- 
ment; make men, capital and equipment available for 
vital war-winning work; relieve acute traffic conges- 
tion on city streets, with an appreciable improvement 
in the matter of safety; effect enormous economies in 
transportation costs which now represent a large per- 
centage of the total cost of commodities to the ulti- 
mate consumer ; reduce amount of time now ordinarily 
required for deliveries ; expedite more rapid and freer 
movement of freight, to, from and through existing 
freight terminals; relieve freight-car shortage situa- 
tion, and otherwise effect improvements necessary in 
these critical times. 

Furthermore, it may be reasonable to assume that 
transportation equipment selected for such. extensive 
and scientific transportation: will be of a character 
best suited to fully measure up to requirements, tend- 
ing to bring about a standardization. situation which 
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will prove generally beneficial. After such a system 
has been in operation for a not very lengthy period, 
and theories have had sufficient opportunities to be 
practically worked out in practice, the new order of 
practice will appear so logical that we will be inclined 
to wonder why it had not been introduced before. 
In general effect, the principle underlying store-door 
delivery methods of freight is not greatly dissimilar ` 
to the methods which have been in vogue for many 
years in the handling of express matter, the principal 
difference being that freight is somewhat more bulky 
than express and consequently may move slightly less 
speedily. Therefore, store-door delivery cannot be 
characterized as a revolutionary movement insofar as 
principle is concerned, for the same general idea has 
been successfully employed for a number of years by 
express organizations, and it is the knowledge which 
they have thus gained, coupled with their close asso- 
ciation with the railroads, which will enable them to 
carry such development to a successful conclusion. 


ISOLATED PLANT OPERATES ELECTRICS 
ON CENTRAL STATION SERVICE. 


In the past it has been considered as rather difficult 
for the central-station company to connect up such 
loads as hospitals, laundries and similar undertakings 
requiring large amounts of steam and hot water, be- 
cause under such circumstances heat.is needed in any 
case and electrical energy is considered as a by- 
product. However, as in the case of many large down- 
town buildings, it is frequently found cheaper even- 
tually to purchase central-station service for light and 
power. 

The Silver State Laundry, Denver, Colo., oper- 
ates a private plant which supplies steam and hot 
water to the laundry, for heating the premises and also 
electric light and power for the buildings and operation 
of the various machines and appliances employed in 
laundering. Nevertheless, this laundry purchases cen- 
tral-station service from the local central-station com- 
pany, for its fleet of electric delivery trucks, of which 
there are at present ten. 

The Silver State Laundry Company i is one of the 
oldest laundries in Denver, having been in active oper- 
ation since 1894. It is also amongst the most progres- 
sive, as is shown by the fact that it operates 10 deliv- 
ery wagons for the collection and delivery of laundry, 
and furthermore, purchases energy from. the: local 
utility for charging them. ` 

The energy for charging them:is obtained from a 
25-horsepower motor-generator set installed on the 
premises for changing the alternating current supply 
to direct current. The energy consumption by these 
ten Ward trucks varies between 2000 and 2500 kilo- 
watt-hours monthly. This is equivalent to about 250 
kilowatt-hours per truck per month. 


Ten Ward Trucks in Use by Silver State Laundry Company, 


Denver, Colo. 


They Are Charged by Central-Station Service 
Although the Laundry Operates a Private Plant. 
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A BATTERY RENTAL SERVICE. 


Method in Vogue in Chicago by Which Truck User Rents 
| Battery Service for Monthly Charge. 


Notwithstanding the economical operation of the 
electric truck and its low cost of maintenance resulting 
from its inherent characteristics of few working parts, 
rugged design, slow running parts, smooth acceleration 
and ease of control, absence of severe strains, economy 
on tires and roads, and low cost of energy as compared 
with gasoline, the use of a storage battery of relatively 
high cost has from the first constituted one, if not the 
chief, drawback to the wider adoption of the electric 
vehicle. However, as time goes on and more and more 
electric trucks take to the road the popular disadvan- 
tages of the battery disappear. 

The facts that the storage battery is an expensive 
piece of apparatus, is capable of destroying itself, and 
if not properly maintained, deteriorating rapidly with 
time have acted as a deterrents to the use of the elec- 
tric truck by many. There is also another fact that 
sometimes prevents a prospective truck user from 
purchasing an electric, and instead he finally purchases 
a gasoline truck, notwithstanding its higher operating 
costs and shorter life, namely, the attention required. 
With many smaller concerns having various sorts of 
transportation to perform the initial cost is an impor- 
tant factor. Even with electric truck costs on the 
decrease, and it follows the more trucks are made the 
lower the price, their high initial cost often is the 
barrier to the concern with small purchasing power. 

If now a truck can be purchased without a battery 
—which costs roughly from $300 to $1000, for a lead 


‘battery, according to size—the electric is at once placed . 


in much more favorable circumstances as compared 
with the gasoline, on basis of initial cost or money 
required or capital tied up, and the purchaser is in fact 
on a par with the purchaser of a gasoline truck, so far 
as investment is concerned. If it is possible to rent 
a battery and charge this rental to operating expenses 
and transportation charges still-be below those were a 
gasoline vehicle employed a very real gain accrues to 
the truck user unable to find capital to invest in a bat- 
tery. 
A WorKABLE BATTERY RENTAL. 


A battery rental service has been in vogue in 
Chicago for a considerable length of time that has not 
only proved the success of the venture, but has already 
proved the value of such a service to the prospective 
electric truck user who either cannot afford to purchase 
a battery or else does not desire to be bothered 
with one. 

For a great many applications transportation 
costs for the electric truck are lower than for the gaso- 
line, because of the lower costs for maintenance, 
energy, insurance, lubricant, fewer delays and higher 
quality of service. By renting a battery it is possible 
to place battery costs, except that for energy, on 
a definite basis, constant throughout the month, and 
thus a truck owner is relieved of worry and concern. 
Chicago already possesses a garage service, in opera- 
tion by the Commonwealth Edison Company, by which, 
for a rental based upon floor space plus charges for 
battery charging and washing of the truck, a truck 
owner is able to have his trucks garaged and main- 
tained in working order at a fixed schedule of rates. 
“All he purchases therefore is the truck, both garage 
and battery service being purchasable upon a monthly 
basis. 

A battery rental service is maintained by the K. W. 
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Battery Company, 1532-1534 Michigan avenue, Chi- 
cago, that deserves mention, for it has proved a boon 
to many truck owners and has also benefited the local 
electric truck industry in that battery costs and troubles 
no longer stand in the way of adopting an electric 
truck. 

This company rents out storage batteries of 
the lead type, of their own make, at definite rates per 
month according to the size of battery. Under the 
contract signed between the battery company and the 
truck owner it is agreed that the former shall furnish 
a battery of definite capacity, shall maintain it-in proper 
working condition and not allow its capacity to go 
below 8o per cent of rated capacity, shall not permit 
delays chargeable to the battery to exist for longer 
periods than 24 hours. In exchange the truck owner 
agrees to pay a fixed rental for the battery service, 


‘payable monthly in advance, with the understanding 


that one month’s notice must be given on desiring to 
terminate the contract. The truck owner is respon- 
sible for keeping the battery charged and in fit condi- 
tion, the lessor agreeing to maintain the battery in fit 
condition for working. 

The K. W. Battery Company, on the above basis, 
has several hundred batteries out on rental for use by 
electric trucks in Chicago and vicinity. It might be 
thought at first that a battery rental service would be 
taken advantage of by the small trick owners only, 
operating only one or two trucks. This is not borne 
out by experience, however, for some quite large truck 
operators have taken up the battery service. Some of 
these are given in the accompanying table. Altogether 
there are several hundred batteries out on rental. 


Number of 


Name of company. trucks. 


Consumers Company 
Anderson & Goodman Ice Cream Company...... II 
Lincoln Ice Company 
Gottfried Brewing Company 
Pilsen Brewing Company 
Weiland Ice Cream Company.................. 
Oak Park Baking Company ................... 
Piper Baking Company 

As to the satisfaction of this method of furnishing 
battery service, and thus shifting possible troubles and 
anxieties of battery maintenance to others better able 
to care for them, it might be mentioned that the 
Consumers Company has recently renewed its contract 
for rented battery service for their thirty trucks for 
another two years. The trucks in question are used 
for ice and coal delivery. 

Several years’ experience with rented battery 
service proves its success. Truck users like the system 
because they find it makes for satisfactory vehicle 
performance, fewer delays, lower initial outlay of 
capital, fewer complaints and lower all-round expense. 

A workable battery rental service—and this is 
proved by actual experience—saves operating costs and 
extends the life of a battery, it reduces the cost per 
mile of haulage, less capital is required for commencing 
electric truck transportation and launching out upon 
scientific electric trucking, time and troubles are saved, 
and there is insurance and assurance against delays 
and breakdowns. When employing battery and garage 
service, transportation costs are a known quantity and 
the only variable is that of energy costs. which depends 
upon the mileage and load of the truck. A workable 
battery rental service removes the chief obstacles that 
have stood in the way of the small truck user—the high 
cost of a battery and his ignorance of how it works 
and how best to keep it working. 
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Breco Converter for Use in Garages, Movie Theaters, Etc. 
—Electric Kitchen Mounted on Truck for Use by the Army 
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THE BRECO CONVERTER. 


The numerous uses for which direct current is re- 
quired have made the problem of rectifying or convert- 
ing of alternating into direct current an important one. 
Where such conversion is to be done under the care of 
an attendant not technically trained in electrical mat- 
ters it is evident that simple and reliable converting 
equipment is necessary ; if this equipment can be made 
relatively inexpensive another desirable feature is at- 
tained. 

These aims were kept in mind in the investigations 
that led to the invention of what is known as the Breco 
converter illustrated herewith. This outfit includes a 
new principle in the way of a commutating device. It 
is simple in construction, easily and efficiently oper- 
ated, and low in cost. The Breco converter as ar- 
ranged for storage-battery charging includes a trans- 
former that steps down the alternating-current supply 
voltage; from the transformer the current is brought 
to the commutator where it is rectified. Electrically 
connected in series with the commuator is a graphite- 
arc valve and a special electric timer; the timer is so 
arranged that just at the time when sparking might oc- 
cur the current is shunted to the graphite-arc valve and 
this permits of perfect commutation. The commutator 
is operated by a small synchronous motor. The entire 
outfit is neatly and compactly arranged as shown. It 
requires practically no attention except starting and 
stopping by means of a switch on an automatic control 
panel shown in the second illustration; this takes care 


11. Breco Converter. 


of the proper starting and regulation of the device and 
relieves the operator of all but the connection of his 
battery or batteries and cutting off of the charging. 
The outfit is automatic in its action. If line current 
fails, the converter stops charging and cuts out the bat- 
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Control Panel for Breco Converter. 


tery; when power is re-established it starts charging 
again and this without the use of any delicate auxiliary 
apparatus whatever. 

From this brief description it is evident that this 
converter possesses marked advantages. These may 
be summarized as follows: Ease of operation and 


control, ruggedness of construction and unlikelihood 


of trouble developing, economy in first cost, efficiency 
in service. These machines have been tried out in 
actual operation for long periods in every-day service. 
The results of these trials are entirely satisfactory and 
guarantee success to follow general installation. In 
fact, this trial period has extended from Igr!I to the 
present time. In tests of the device conducted in the 
electrical laboratories of Cornell University, a careful 
examination of the oscillograph records obtained 
proved absolutely that no reversed current passes 
through the converter. It has been shown by the 
same tests that in practical operation of this converter 
the smaller machines have an efficiency of from 75 to 


-8o per cent and the larger machines an efficiency of 


go per cent. This high efficiency is due to the fact 
that the current is merely commutated and not regen- 
erated; it is necessary to use only a fractional-horse- 
power motor that consumes very little energy, since all 
it has to do is to revolve the commutator. 

The Breco converter is made in sizes to meet the 
requirements of charging starting and lighting storage 
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batteries, electric car and truck batteries, supplying 
direct current to motion-picture arcs, signal and alarm 
systems, telephone and telegraph applications, portable 
electric drills, magnetic separators and clutches, garage 
The ma- 


and service stations and power purposes. 
chines range in price from $24 up and are built in ca- 
pacities of from one battery up. They can be made 
for any capacity, phase, or frequency, or to meet spe- 
cial requirements. Breco converters are manufac- 
tured by The Breco Electric Company, 206 Huron 
street, Toledo, Ohio. The company also makes a de- 
sulphator or a device to break down sulphation in lead 
storage batteries. This machine is made on the same 
basic principles; it has been shown that a battery con- 
nected directly across 110 volts for 60 hours without 
results has been broken down with the Breco de- 
sulphator in 30 minutes, so that it would take a charge 
and that without the temperature rising 20 degrees. 


' AN AUTOMOBILE ELECTRIC KITCHEN. 


A new automobile electric kitchen has been designed 
and built by the Duparquet, Huot & Moneuse Com- 
pany, primarily for army use. It consists of a stand- 
ard Ford touring car and Smith Form-A-Truck at- 
~ tachment on which are mounted a small direct-current 
generator and a number of insulated cooking compart- 
ments. The cooking compartments are fitted with 
electric heating units and provided with passages for 


An Automobile Electric Kitchen for Army Use. 


the exhaust gases from the engine, the heat of which 
materially. assists in the cooking operations. 

The vehicle body is 10 feet long and 4 feet wide, 
and is fitted with a canvas top of the regulation army 
type, with sides extending to protect the operator from 
the weather. Eighteen-inch hinged side platforms are 
fitted which, when in position, provide access to all 
cooking departments, and when closed lie within the 
clearance line of the vehicle. oe 

The generator is of standard General Electric con- 
struction, totally inclosed, and is rated 6.5 kilowatts, 
125 volts, 1800 revolutions per minute, and is designed 
for continuous operation at rated load. The generator 
is driven from the transmission shaft of the automobile 
by silent chain. Voltage is judged by pilot lamp and 
regulated by the speed of the engine, no instruments 
being necessary. Protection against short-circuit and 
_overload is provided by an overload circuit-breaker and 
fuses. A larger, and for many purposes more desir- 
able, equipment employing a 12-kilowatt generator, 
cotild be mounted on a two-ton truck. 
~ Water for cooling the engine is contained in a heavy 
galvanized'steel tank located in an insulated compart- 
ment at the rear of the vehicle. The water is circu- 
‘lated through the engine and radiator by means of a 
centrifugal pump mounted on the engine. This cool- 
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ing water may be used for culinary purposes, if the 
pipes, radiator, etc., are occasionally flushed out and 
cleaned. 

The baking compartment is 18 inches wide and high 
and 24 inches deep. It is provided with six removable 
racks and will hold six shallow baking pans or two 
large roasting pans. It is heated by four 9-inch-by-12- 
inch 1600-watt cast-iron electric hot plates. The sides, 
top, and doors are heavily insulated. The doors are 
supported by pin hinges and can be quickly removed 
when the oven bottom is to be used for frying or mak- 
ing griddle.cakes. | 

All methods of cooking, with the exception of 
broiling, have been provided for. Broiling can be done 
by installing an electric broiler in the top of the oven. 

Underneath the oven, and heated by it, is a warming 
closet large enough to hold roasting pans. This closet 
is fitted with drop doors on both sides for serving pur- 
poses. Under the warming closet are located the 
switches, circuit breaker, and all fuses for heating cir- 
cuits. | 
There are four. fireless-cooker compartments, each 
having a capacity of 30 gallons. The insulation, which 
is two inches thick, is fireproof, self-supporting, light in 
weight. Monel metal was selected for the fittings, in- 
teriors, and insulated covers because of its strength and 
non-corrodible qualities. These compartments have 
semi-hemispherical bottoms to facilitate cleaning and 
draining, and are provided with draw-off faucets. All 
seams are welded or silver soldered, and if heat is ac- 
cidently turned on, with no water in the vessel, no 
damage will result. A closet with drop door is located 
under each vessel for storing utensils. These com- 
partments are heated by the engine exhaust, and by 
two General Electric sheath wire units wound on steel 
supports. No porcelain parts, lava, or other fragile 
substance is used for insulating these units. 

A single large equipment, or two smaller equip- 
ments, will esaily prepare the regulation rations, con- 
sisting of four courses, with coffee, for a company ot 
250 men, or coffee and one pint each of stew for 500 
men. In army camps or elsewhere where regular 
ranges are available. this equipment can be advantag- 
eously used as an auxiliary. It would not be neces- 
sary to supplement the range by cooking in galvanized 
ash cans over wood fires or similar methods, as is now 
practiced in some of the camps. Where electric cur- 
rent is available all of the equipment, with the excep- 
tion of the hot-water tanks, can be operated without 
running the engine or generator. 

Because of the efficient insulation of all cooking 
compartments it is necessary to operate the generator 
at its full capacity for only a short ime. In ordinary 
cooking operations the fuel consumption will, of 
course, also‘'depend upon the extent to which the opera- 
tor takes advantage of the fireless cookers. Cooking 
can be done as long as the engine runs. In case of 
complete breakdown, current can be supplied from the 
generator of a second car, if this is available, and the 
exhaust heat from this car used to continue the cook- 
ing operations, thus keeping both kitchens in service. 
The second car could also tow the disabled one, if nec- 
essary. 

The electric generator could also be used to supply 
light or power for.any purpose within its capacity. For 
instance, the 6.5-kilowatt generator could supply cur- 
rent for 246 25-watt.lamps or 650 I0-watt lamps, or 
power for. the electrical equipment of a field hospital 
for X-ray work, sterilizing, etc. . 

While performing this service the exhaust heat 
could be employed for cooking and heating the water. 
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EASTERN STATES. 


RUTLAND, VT.~«Rutland Railway, 
Light & Power Company has contracted 
to supply tive additional horsepower to 
the plant of the Wallingford Manufac- 
turing Company. 


SPRINGFIELD, VT.—Colonial Pow- 
er & Light Company is planning for 
the immediate construction of an 11,000- 
volt transmission line to the plant of 
the Woolen Mill Company, Proctors- 
ville. The company has recently con- 
tracted to supply about 100 kilowatts of 
secondary power for the operation of 
the plant. 


BOSTON, MASS. — The United 
States Government has had plans pre- 
pared for improvements and alterations 
in its power plant at the local navy 
vards. C. W. Parks, Washington, D. C.. 
is chief of the Bureau of Yards and 
Docks. 


WALPOLE, MASS.—New England 
Telephone & Telegraph Company, 50 
Oliver street, Boston, is having plans 
prepared for the construction ot a one- 
story telephone building, about 50x50 
feet in size, on Main street. 


NORWICH, CONN.—Eastern Con- 
necticut Power Company has awarded 
a cortract for the construction of a 
large one-story local steam power sta- 
tion. Fred T. Lev & Company, 409 
Main street, Springtield, Mass., are the 
contractors. 


BROOKLYN, N. Y.—State Hospital 
Commission has had plans prepared for 
the construction of a power plant at the 
Brooklyn State Hospital. 


BUFFALO, N. Y.—A total of $150,- 
000 has been subscribed to the Third 
Liberty Loan by the Buffalo General 
‘Electric Company. 


BUFFALO, N. Y.—Delaware, Lacka- 
wanna & Western Railroad Company 
has awarded a contract for the con- 
struction of a one-story power house 
on Currie street, East Buffalo. The 
J. W. Cowper Company, Inc., Fidelity 
building, Buffalo, is the contractor. 


BUFFALO, N. Y.—Kellogg Products 
Company, 98 Delaware avenue, has 
awarded a contract for the construction 
of a one-story brick pumping plant, 
about 30x40 feet in size, to be located 
at 1317 Elk street. B. I. Crooker, Build- 
ers’ Exchange, is the contractor. 


BUFFALO, N. Y.—Niagara, Lock- 
port & Ontario Power Company has 
subscribed a total of $100,000 to the 
Third Liberty Loan. 


NEW YORK, N. Y.—Clark Electric 
& Manufacturing Company has recently 
acquired a factory building at 22026 
Vanderbilt avenue, near Flushing ave- 
nue, Brooklyn, about 75x100 feet in size, 
to be used as an addition to its plant. 


NEW YORK. N. Y—B. E. Davis 
Company, Inc., 250 Hudson street, has 
awarded a contract for the construction 


of an eight-story storage battery build- 
ing on Hudson street, between Broome 
and Dominick streets. The Pershing 
Construction Company, 309 Broadway, 
is the contractor. 

—E. J. Electric 


NEW YORK, N. Y 

Installation Company, 221 West Thirty- 
third street, has filed notice of an in- 
crease in its capital from $10,000 to 
$0,000, to provide for expansion. 


NEW YORK, N. Y.—Interborough 
Rapid Transit Company is making rapid 
progress in the construction of its power 
house at 154 West Sixteenth street, one- 
story, about 62x103 feet, to cost $40,090. 


NEW YORK, N. Y.—Novo Manu- 
facturing Company, 424 West Thirty- 
third street, has filed notice of an in- 
crease in its capital from $100,000 to 
$150,000 to provide for expansion. The 
company engages in the manufacture of 
electrical goods. 


NEW YORK, N. Y.—Metropolitan 
Electric Lamp Company has leased space 
at 18 Fast Seventeenth street, to pro- 
vide for increased capacity. 


NEW YORK, N. Y.—United Electric 
Light & Power Company has purchased 
a site at 115 W. 97th street for the 
erection of a power house. 


NIAGARA FALLS, N. Y. — 
Star Electrode Works of the National 
Carbon Company have awarded a con- 
tract to Braas Brothers, 110 Whitney 
avenue, Niagara Falls, for the construc- 
tion of a new mixing ‘and milling build- 
ing, one-story, at their plant. 


NIAGARA FALLS, N. Y.—Niagara 
Falls Gas & Electric Light Company 
has had preliminary plans prepared for 


the construction of a new local gas 
manufacturing plant. Willis Adams, 
Loan Association Building, Niagara 


Falls, is engineer. 


NIAGARA FALLS, N. Y.—National 
Carbon Company, Cleveland, O., has filed 
plans for the construction of two local 
factory buildings, four-story, about 50x 
60 feet, and one-story about 48x88 feet, 
respectively, to be located on Buffalo 
avenue. The structures are estimated 
to cost $27,000. 


OLEAN, N. Y.—Olean Electric Light — 


& Power Company will purchase addi- 
tional equipment. Address general man- 
ager. 


PORTCHESTER, N. Y.—Liberty 
Electric Corporation, manufacturer of 
electric goods, has awarded a contract 
for the construction of a one-story addi- 
tion, about 60x100 feet in size, to its 
plant. The structure is estimated to 
cost $8000. George Mertz & Sons, East 
Portchester, are the contractors. 


SYRACUSE, N. Y.—Syracuse Light- 
ing Company has subscribed a total of 
$20,000 to the Third Liberty Loan. 


SYRACUSE, N. ¥.—Syracuse Light- 
ing Company is planning for the immedi- 
ate extension of its lines to the town 


of Geddes for the purpose of supplying 
electric service for industrial, domestic 
use, etc. Permission has been granted 
by the Public Service Commission. 


SYRACUSE, N. Y.—Best Electric 
Wire Company, manufacturer of elec- 
tric wire, etc., has filed notice with the 
Public Service Commission of the dis- 
solution of the company. 


BLOOMFIELD, N. J.—Sprague Elec- 
tric Company has filed plans and award- 
ed a contract for the construction of 
a one-story brick and steel addition, 
about 100x180 feet, tp its plant along the 
ttrie Railroad. The structure is esti- 
mated to cost $35,000. The Austin 
Company, Transportation building, 
Philadelphia, Pa.. is the contractor. 


DOVER, N. J.—New Jersey Power 
& Light Company has contracted with 
the Thomas Iron Company for supply- 
ing additional power for the ‘operation 
of a new compressor R installed 
at one of its mines. 


HARRISON, N. J.—Driver- Harris 
Company, manufacturer of electrical 
wires, etc., has subscribed $10,000 to the 
Third Liberty Loan. 


KEARNY, N. J.—Swift & Company, 
Jersey City, have awarded a contract 
to the Ruggles-Robinson Company, 331 
Madison avenue, New York, for the 
construction of a one-story power house 
to provide for the operation of a glue 
factory now in course of erection, the 
entire work to cost $65,000. The com- 
pany has also had plans prepared for the 
erection of a two-story addition to its 
engine house at 154 Ninth street, about 
45x55 feet. 


OGDENSBURG, N. J.—New Jersey 
Zinc Company, 55 Wall street, New 
York, is considering plans for the im- 
mediate reconstruction of its local one- 
story power house to replace the struc- 
ture recently destroyed by fre. The new 
plant is estimated to cost about $15,000, 
and will be of brick construction. 


ORANGE, N. J.—Radium Luminous 
Materials Corporation, Alden street, has 
taken out a building permit for the con- 
struction of a four-story plant, to be 
located at 166 Alden street. 


PERTH AMBOY, N. J.—Employes 
of the New York & New Jersey Tele- 
phone Company have subscribed $5000 
to the Third Liberty Loan. 


TRENTON, N. J.—John E. Thropp 
Sons Company, Lewis street, is having 
preliminary plans prepared for the con- 
struction of a one-story brick and con- 
crete power plant at its works. J. O. 


Hunt, 114 North Montgomery street, 
Trenton, is architect. 
HARRISBURG, PA.—The branch 


teleohone exchange of the Philadelphia 
& Reading Railway Company has en- 
tered the 100 per cent Liberty Bond 
class, every employe having subscribed. 


PHILADELPHIA, PA. — Electric 
Storage Battery Company has had plans 
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prepared for the construction of an 
additio® to its building at Nineteenth 
street and Allegheny avenue. The exist- 
ing structure will also be improved. 


PHILADELPHIA, PA.—Employes of 
the local branch of the General Electric 
Company have subscribed $58,400 to the 
Third Liberty Loan. 


PHILADELPHIA, PA. — Alfred 
Moore Electrical Company, 200 North 
Third street, has subscribed $25,000 to 
the Third Liberty Loan. 


PHILADELPHIA, PA.—Royal Ascot 
Knitting Company, 92 Collom street, has 
taken out a building permit for the con- 
struction of a one-story stone boiler 
plant addition at 240 East Ashmead 
street. 


PHILADELPHIA, PA.—St. Joseph’s 
Hospital, Seventeenth street and Girard 
avenue, has awarded a contract for alter- 
ations and improvements in its boiler 
plant. James Johnston, 1721 Ludlow 
street, Philadelphia, is the contractor. 


WILMINGTON, DEL. — William 
Freihofer Baking Company has awarded 
a contract for the construction of a new 
one-story brick, steel and concrete boiler 
plant addition at its works, about 43x46 
feet in size. The Philip Halbach Con- 
struction Company, Philadelphia, Pa.. is 
the contractor. 


WASHINGTON, D. C.—Chesapeake 
& Potomac Telephone Company, Thir- 
teenth and G streets, N. W., has award- 
ed a contract for the construction of its 
proposed telephone exchange plant, to 
cost about $820,000. The Samuel J. 
Prescott Company, 814 Thirteenth street, 
N. W., Washington, is the contractor. 


WASHINGTON, D. C.—Washington 
Railway & Electric Company has re- 
cently placed an order with the G. C. 
Kuhlmann Car Company, Collinswood, 
Ohio, for additional rolling stock of the 
pay-within type. The cars are to cost 
about $12,000 each. 


NITRO, W. VA.—Virginian Power 
Company, Charleston, is considering 
nlans for the immediate extension of its 
transmission system to Nitro, a distance 
of about 16 miles, for the purpose of 
supplying power to the new explosive 
plant of the Government. 


REIDSVILLE, GA.—The city is hav- 
ing plans prepared for the construction 
of an electric lighting system. A bond 
issue of $10,000 has been authorized for 
this purpose. 


SARASOTA, FLA.—The city officials 
are considering plans for the construc- 
tion of an electric light and power plant. 


NORTH CENTRAL STATES. 


CINCINNATI, OHIO.—Union Gas 
& Electric Company will install a third 
electric unit. Address M. E. Trimble, 
405 Race street, manager. 


TOLEDO, OHIO.—The ‘council will 
place 50 additional arc lights in the 
streets. Address Electrician John Mul- 
holland, chairman of city lighting. 


EVANSVILLE, IND.—The Indiana 
Public Service Commission has denied 
authority to the Evansville Railroad 
Company to take up two and one-half 
blocks of street railway track in Rock- 
port, Ind., on the ground that the com- 
pany is under obligation to serve the 
vital needs of the town. 


INDIANA HARBOR, IND. — The 


Powers-Thompson Company. Joliet, TI. 
has secured the contract for the new 


ELECTRICAL REVIEW 


DATES AHEAD. 


Pacific Coast Section of National 
Electric Light Association and Cali- 
fornia Association Electrical Con- 
tractors and Dealers. Joint conven- 
on; May 9, 10 and 11, Del Monte, 
Cal. 


American Association of Engineers. 
Annual meeting, May 14, 1918. Secre- 
tary-Treasurer, A. H. Krom, 29 South 
La Salle street, Chicago. 


Arkansas Association of 
Utility Operators. Annual convention, 
Arlington Hotel, Hot Springs, Ark., 
May 21-22-23. Secretary-Treasurer, R. 
B. Fowles, Pine Bluff, Ark. 


Electrical Supply Jobbers’ Associa- 
tion. Annual meeting, Homestead 
Hotel, Hot Springs, Va., May 21-22-23. 
Secretary, Franklin Overbagh, 411 
South Clinton street, Chicago. 


Public 


Contractors’ Association 
of Georgia. Annual meeting, Tybee 
Island, Ga., June, 1918. Secretary, 
Dan Carey, 614 Chamber of Commerce 
building, Atlanta, Ga. 


American Society of Mechanical En- 
gineers. Spring meeting, Worcester, 
Mass., June 4-7. Secretary, Calvin W. 
Rice, 29 West 39th street, New York 
City. 


National Electric Light Association. 
Annual convention, Hotel Traymore, 
Atlantic City, N. J., June 13 and 14. 
Secretary, T. C. Martin, 33 W. 39th 
street, New York City. 


Texas State Association of FElec- 
trical Contractors. Annual meeting, 
Galveston, Tex., June 15, 1918. Secre- 
tary, H. S. Ashley, Fort Worth, Tex. 


Southeastern Section, National Elec- 
tric Light Association. Annual meet- 
ing, June 19-20, 1918. Atlanta, Ga. 
Secretarv-Treasurer, T. W. Peters, 
Columbus, Ga. 


American Institute of Chemical Fin- 
gineers, Summer meeting, Berlin, N. 
H., June 19-22, Headquarters, Mt. 
Madison House, Gorham, N. H. Sec- 
retary, John C. Olsen, Brooklyn, N. Y. 


American Institute of Electrical En- 
gineers. Annual convention, Atlantic 
City, N. J., June 26-28, Secretary, F. 
L. Hutchinson, 33 West 39th street, 
New York City. 


Ohio Electric 
Annual meeting, 


Electrical 


Light Association. 
Cedar Point, Ohio. 


July 10-12. Secretary, D. L. Gaskill, 
Greenville, Ohio. 
National Association of Electrica] 


Contractors and Dealers. Annual con- 
vention, Cleveland, Ohio, July 17-20. 
Secretary, Harry C. Brown, 101 West 
40th street, New York City. 


Northwest Electric Light and 
Power Association; affiliated with N. 


E. L. A. Annual meeting, September 
11, 1918. Secretary, George L. Myers, 
Pacific Power & Light Company, 


Portland, Ore. 


steel plant for the Mark Manufacturing 


Company at Indiana Harbor. The orig- 
inal appropriation was for two million 
dollars but it is estimated that the com- 
pleted building will cost five million 
dollars. 


CHICAGO, ILL. — City Electrician 
Keith reports that 17,000 additional 
Street lights will be installed by the end 
of this year. 


PEORIA, ILL.—Chicago, Ottawa and 
Peoria Railway Company, a subsidiary 
of the Illinois Traction System, has ap- 
plied to the Illinois Public Utilities Com- 
mission for permission to abolish the 
zene fare system and to charge two 
cents a mile straight. The company also 
asks to charge three cents a mile from 
passengers boarding cars without tickets 
and to eliminate the sale of round-trip 
tickets. 


SPRINGFIELD, ILL.—Following its 
announced policy of restricting building 
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operations not vital to the success of 
the war, the Illinois Public Utilities 
Commission has deni:d a certificate of 
convenience and necessity to the Chi- 
cago, Fox Lake & Northern Railway, 
which organization proposed to build 
an interurban line from Palatine, Ill., 
north into Wisconsin. The new company 
also proposed to buy the property of 
the Waukegan, Rockford & Elgin Trac- 
tion Company, but this will not be al- 
lowed by the Commission. 


SPRINGFIELD, ILL. — Mississippi 
River Power Company has petitioned 
the Illinois Public Utilities Commission 
to renew notes aggregating $2,419,500. 


BELLAIRE, MICH.—The sum _of 
$6000 in bonds have been voted to im- 


prove the electric light plant. Address 
village clerk. 
OREGON, WIS.—Bids are being 


asked for furnishing electric pumping 
machinery. Address C. A. Hanan, vil- 
lage clerk. 


RUSHFORD, MINN.—Root River 
Power & Light Company will extend its 
lines from Caledonia to Houston, where 
the company will install a complete elec- 
tric system during ‘the coming summer 
months. 


STILLWATER, MINN.—AII build- 
ings for housing the new plant of the 
Twin City Forge & Foundry Company 
have been completed and the work oi 
installing machinery is now under way. 
One unit will be in operation by May 
15 and another by June 1. This com- 
pany will be operated electrically with 
power furnished by the Northern States 
Power Company. 


EDDYVILLE, IOWA.—The sum of 
$8000 in bonds has been voted for mu- 
nicipal lighting. Address village clerk. 

MADRID, IOWA. — Peoples’ Tele- 
phone Company is planning to make a 
number of improvements to its plant 
during the summer. Harry C. Grimmer, 
manager. 


MONTICELLO, IOWA.—The direc- 
tors of the Monticello Electric Light 
Company voted to build a number ot 
lines into the country. Farmers on the 
proposed lines will take electric light 
power. 


RED OAK, lLOWA.—Application for 
authority to extend its transmission line 
in Pleasant township has been made bv 
the Red Oak Electric Company. Ad- 
dress the manager. 


KANSAS CITY, MO.—Kansas City 
Light & Power Company is 277 street 
lights behind in its contract with the 
city council. The company has, how- 
ever, installed 500 electric lights which 
have replaced 600 gas lights. 


KANSAS CITY, MO.—Kansas City 
Electric Light Company is erecting a 
power plant in East Bottoms at an esti- 
mated cost of $3,000,000. 


ST. LOUIS, MO.—Bell Telephone 
Company has increased the wages of 
its operators in that city 11% per cent, 
amounting to an increase of $85.000 an- 
nually in the pay roll. About 1400 per- 
sons haye been affected by the raise. 
The company declined to state what the 
wage scale was before the increase was 
made. 


CARROLL, NEBR.—The sum of 
$9500 in bonds has been voted for mu- 
nicipal lighting. Address village clerk. 


HEARTWELL. NEBR.—Bonds ta 
the amount of $2700 have been voted 
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for electric lighting. Address village 


clerk. 


LYNCH, NEB.—A bond issue of 
$7x() has been voted for the municipal 
light plant. Address village clerk. 


BRADLEY, S. DAK.—Dakota North- 
ern Power Company will erect a power 
building and purchase electrical machin- 
ery. E. L. Lewis, secretary. 


FARGO, N. DAK.—The Fuel Admin- 
istration of North Dakota has lifted 
restrictions on public and private light- 
ing. 


SOUTH CENTRAL STATES. 


LEXINGTON, KY.—Fayette Home 
Telephone Company is having plans pre- 
pared for the construction of a two- 
story brick telephone exchange plant, 
about 35x45 feet in size, to be located 
at Versailles. Frank L. Smith, Lexing- 
ton, is architect. 


LOUISVILLE, KY.—Childers Elec- 
tric Company, manufacturer of electric 
supplies, has filed notice with the Public 
Service Commission of an increase in 
its capital from $4,000 to $20,000, to pro- 
vide for expansion. 


LOUISVILLE, KY.—Commercial de- 
partment of the Louisville Gas & Elec- 
tric Company during the week ended 
April 27 accepted three power contracts 
covering 249 horsepower in motors. The 
Kentucky and Indiana Terminal has 
added 169 horsepower in motors for the 
operation of its machine shops. 


GUEYDAN, LA.—The city has au- 
thorized a bond issue for $15,000 to pro- 
vide for the construction of an electric 
lighting system. 


BLACKWELL, OKLA.—The Okla- 
homa attorney-general has approved of 
a bond issue of $82,500 for electric 
lighting facilities, $15,000 for a fire sta- 
tion and $77,500 for waterworks better- 
ment. 


DALLAS, TEX.—The city commis- 
sion is planning ways and means to in- 
crease the city lighting. Address Com- 
missioner Lang. 


DALLAS, TEX. — Dallas Railway 
Company has submitted to the city com- 
mission an estimate which has been ap- 
proved for an expenditure of $121,940 
in relaying the double tracks on Second 
avenue and other improvements to its 
electric railway lines here. 


DALLAS, TEX.—It is stated by 
E. P. Turner, president of the Dallas 
Northwestern Traction Company and 
the Dallas Southwestern Traction Com- 
pany that the construction of the inter- 
urban electric line between Dallas and 
Irving by the Dallas Northwestern Trac- 
tion Company will be finished within the 
next few months. Delay is being met 
with in obtaining some parts of the right 
of way. The construction of the inter- 
urban electric line that is to run from 
Dallas to Glen Rose, a distance of about 
t0 miles, by the Dallas Southwestern 
Traction Company will not be started 
until after the war. 


KNIPPA, TEX.—Preliminary sur- 
veys have just been made for a large 
Irrigation system and hydroelectric plant 
that are to be constructed on the Frio 
River near here. The site of the pro- 
posed impounding dam across the Frio 
River is situated about fourteen miles 
north of Knippa. Charles A. Lindsey 
of Wichita, Kans., and associates who 
are promoting the project have made 
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the necessary application to the State 
Board ot Water Engineers for authority 
to divert and utilize the water of the 
stream for the purposes outlined. The 
proposed dam will afford storage for 
about 5000 acre feet of water which 
will be conveyed through a system of 
canals and ditches to irrigate approxi- 
mately one hundred thousand acres ot 
valley land. How much electrical 
energy may be developed by the water 
supply is not stated, but it is planned 
to transmit the power to San Antonio 
and a number of smaller towns by means 
of a system of voltage lines. 


McKINNEY, TEX.—MckKinney Tele- 
phone Company has filed notice of an 
increase in its capital from $45,000 to 
$125,000, to provide for extensions, im- 
provements, etc. 


WESTERN STATES. 


ALBANY, ORE—The Albany divi- 
sion of the Oregon Power Company re- 
cently secured orders for 10 electric 
signs containing a total of 927 lamps 
within a one week period. 


HANFORD, WASH. — Blackrock 
Power & Irrigation Company has filed 
application at the land ofhce asking for 
an easement for construction of a trans- 
mission line of about 35 miles from 
Priest Rapids to this place. The line is 
to carry 66,000 volts, term asked is 50 
years and the rental $5 per mile. It is 
assumed that the company contemplates 
irrigating a large portion of land lying 
above the proposed high line canal. 


TACOMA, WASH. — Commissioner 
Charles D. Atkins and City Attorney 
U. E. Harmon appointed by the city 
council to devise ways and means of 
raising money for purchasing more cars 
for the municipal street car system to 
the tide flats. It 1s probable that they 
will recommend that bonds be issued on 
the new system in the sum of $300,000 
to refund the present bonds and provide 
money for purchasing more cars. 


ASTORIA, ORE.—Extensive prepa- 
rations are being made by the Hammond 
Lumber Company for additional electric 
power equipment that will quadruple 
the capacity of the Pacific Power & 
Light Company. The Hammond Lum- 
ber Company has signed a contract for 
another turbine and generator of 2000 
horsepower capacity, capable of fur- 
nishing 3000 horsepower for several 
hours at a time. In addition to this four 
six hundred horsepower water tube 
boilers have been purchased. 


STOCKTON, CAL. — The Stockton 
division of the Western States Gas & 
Flectric Company is serving the Sperry 
Flour Mills with an additional 315 
horsepower in motors, making a total 
power installation for this concern of 
453 horsepower. The new power in- 
stallation will operate at a high load 
factor and is particularly desirable busi- 
ness from the central station standpoint. 
The flour company is milling large quan- 
tities of flour for export to France. 


| PROPOSALS 


ELECTRICAL EQUIPMENT.—Bids 
will be received by the lighthouse in- 
spector. Boston, Mass., for generating 
sets and switchboards. 
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SOUNDING NAVIGATIONAL 
MACHINES.—Bids will be received by 
the Bureau of Supplies and Accounts, 
Navy Department, Washington, D. C., 
for 120-volt, direct-current, motor- 
driven sounding navigational machines 
on schedule 1793. 


PUMPING STATION .—Bids will be 
received on June 6 by the clerk of the 
Sanitary District of Chicago for the 
construction of a sewerage pumping sta- 
tion. The specifications include six 
1000-kilovolt ampere transformers, three 
1100-horsepower synchronous motors, 
two 450-horsepower synchronous mo- 
tors, three 300-horsepower synchronous 
motors, six 90-kilovolt ampere trans- 
formers, two 75-kilowatt motor gener- 
ator sets, and oil switch equipment. Con- 
trol switchboard and accessories, con- 
duit and wiring for connecting all elec- 
trical equipment, and for station lighting 


and power, installation of electrical 
equipment. Address John McGillen, 
clerk, Room 700, 910 South Michigan 
avenue. 


INCORPORATIONS 


TERRELL, TEX.—Brantley Electric 
Company has incorporated with a capi- 
tal of $2000. Address A. L. Brantley. 


HOBOKEN, N. J.—Dilwood Manu- 
facturing Company. Capital, $50,000. 
To engage in the manufacture of wire- 


less apparatus, etc. Incorporators: 
Nathaniel P. Hill, Montclair; Ernest 
E. Davis, Hoboken, and George C. 


Sprague, Englewood Heights. 


MARTINSBURG, W. VA.—Berke- 
ley Battery Company. To manufacture 
electric batteries and other electric 
equipment. Incorporators: Everett H. 
Truman, W. H. S. Nelson, and W. C. 
Kilmer. 


ELKHART, IND.—Reid Electric & 
Supply Company has been incorporated 
with capital of $10,000. The incorpora- 
tors are Brice H. Reid, L. P. Reid and 
A. F. Warren. 


NIXON, TEX —Nixon Electric Light 
& Power Company has incorporated 
with a capital stock of $12,000. Incorpo- 
rators: J. F. Wood, Jr, W. L. Hoover 
and C. T. Moreno. 


TISHOMINGO, OKLA. — G. W. 
Piersol Company, Oklahoma City, has 
purchased $20,000 light and water bonds. 


MILWAUKEE, WIS.—Jonas-Lalley 
Light Company has been incorporated 
with a capital of $25,000. Address 
August A. Jonas, 728 Wells street. 


LOS ANGELES, CAL.—Bannister 
Hydro Electric Company. Capital, 
$200,000. To engage in the manufac- 
ture of hydroelectric gauges, and other 
electrical devices. Incorporators : George 
R. Bannister, Robert B. Bannister, 
Perry H. Brown, I. L. Brunk, and D. 
Sattler, all of Los Angeles. 


PEORIA, ILI.—Stopp Electric Com- 
pany has been incorporated with capi- 
tal of $10,000 by C. E. Stopp, C. F. 
Theobold and E. T. Cunningham. 


CLEVELAND, OHIO.—Elite Elec- 
trical Company has filed papers of in- 
corporation to engage in the sale of 
electrical supplies. The incorporators 
are J. Bartels, R. Stoltenberg and M. 
Walsch. 
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Ohio Electric & Controller Company Incorporates—Western 
Memphis Branch—Catalogs Distributed 


Electric Opens 


General Devices & Fittings Com- 
pany, designer, engineer, and manu- 
tacturer of electrical products, has re- 
moved its executive and sales offices and 
engineering department from its factory 
located at &17-25 West Washington 
boulevard, Chicago, to the Mid City 
Bank building. The entire sixth floor 
of this building will be occupied by the 
company and will provide greatly in- 
creased othce facilities and drafting 
room space. 

Cutler-Hammer Manufacturing Com- 
pany, of Milwaukee, Wis., has just 
issued a four-page, two-color envelope 
folder (Publication 232) which shows 
several applications of C-H push button 
porcelain sockets. White porcelain 
sockets are especially adapted for use 
in the bath room where the socket and 
nxture should be in keeping with the 
white porcelain and enamelware. The 
tolder points out the distinctive fea- 
tures of C-H porcelain sockets, such as 
the ease of installation, 600-watt capac- 
ity, and shock-proof shell. The pendant 
type is best suited for factories, store- 
houses and basements, and due to the 
push-button mechanism requires only 
one hand to operate. 


Ohio Electric & Controller Com- 
pany, 5900 Maurice avenue, Cleveland, 
Ohio, announces its recent incorporation 
with a capital stock of $200,000. The 
new concern will engage in the manu- 
facture of litting magnets and electrical 
controlling devices. Lifting magnets 
will be built at once and controlling 
devices will be manufactured later. The 
officers of the company include F. W. 
Jessop, president; W. B. Greene, vice- 
president; and A. D. Walter, secretary 
and treasurer. Mr. Jessop was former- 
ly works manager of the Electric Con- 
troller & Manufacturing Company, 
Cleveland. He has had an extensive 
experience in the manufacture of lifting 
magnets and electrical apparatus for the 
control of motors. 


Matthews Electric Supply Company, 
located at 2014 First avenue, Birming- 
ham, Ala., announces its retirement from 
the retail electrical equipment business 
in order that its entire personnel may 
devote its entire time exclusively to the 
growing wholesale trade. This company 
has under the able and energetic man- 
agement of C. R. Matthews and H. W. 
Matthews, grown from a comparatively 
small concern to such proportions that 
the annual sales now exceed the value 
of $1,000,000, and the firm has become 
one of the largest wholesale distributors 
of electrical equipment in the South, 
handling not only the General Electric 
Company's line of equipment, but many 
other standard lines as well. The trade 
territory of the Matthews company ex- 
tends over the states of Alabama, 
Georgia, Florida and Tennessee and 
is continually spreading out over a larger 
area. 


Anderson Electric Specialty Com- 
pany, manufacturer and patentee of 
specialties, formerly located at 504 West 
Van Buren street, Chicago, has now 
established its general office and factory 
at 118-124 South Clinton street. One of 
the products of this company is the 
*Adapt-a-Lite” which is a very unique 
portable lamp that may be attached to 
any existing lamp socket. A special 
feature of the “Adapt-a-Lite” is the reel 
‘unit,’ consisting of a handsomely fin- 
ished ball casing, which contains a wind- 
ing mechanism and a drum carrying 10 
feet of insulated lamp cord. It is com- 
prised of a reel, socket, patent adjust- 
able shade and a bracket of novel de- 
sign. It is an “all-purpose” lamp and 
has been found to be of intrinsic value 
to the user. 


Ward Leonard Electric Company, 
Mount Vernon, N. Y., recently issued 
Bulletin 50, entitled “Method of De- 
termining ‘the Size of a Battery 
Charging Rheostat.” The method 
described is quick and simple and may 
be applied to any specified line volt- 
age, number of cells of battery, charg- 
ing rate and type of battery, and the 
many advantages afforded by Ward 
Leonard plates in this connection are 
clearly set forth. The bulletin is well 
illustrated, showing the various types 
of Ward Leonard rheostats and re- 
sistances and their particular applica- 
tions. 


Wilson Welder & Metals Company, 
Inc., 52 Vanderbilt avenue, New York 
City, has just published a Manual on 
Electric Welding, which discusses 
every phase of electric welding work. 
It contains complete instructions cov- 
ering the installation, care, operation 
and maintenance of Wilson electric 
welding equipment, also directions to 
be followed in welding various kinds 
of metal, grade of welding wire to be 
used, amount of current or heat 
values to entploy, with useful infor- 
mation for the engineer, foreman or 
welder. Photographic reproductions 
with tabulated data are shown, and 
these will serve as a guide under any 
conditions that may arise in the elec- 
tric welding field. The Wilson sys- 
tem is the result of many years of sci- 
entific research and experimental work 
by electrical engineers, and has been 
endorsed as one of the most ad- 
vanced state of art, both as to 
economy in operation and high char- 
acter of product. The manual takes 
up the scope of work of this line of 
equipment, and points out those su- 
perior qualities which have contrib- 
uted to its success. It is said to be 
the only device which enables any 
number of welders to work from one 
large machine without one welder in- 
tertering with the work of another. 
One of the important features of the 
Wilson system is the uniformity of 


the welding, which is due to the fact 
that the heat is controlled at the 
point of application. The vital im- 
portance of using metals that are not 
adversely affected by the heat of the 
electric arc has been realized by the 
Wilson company with the result that 
a special welding metal in the form 
of an electrode has been prepared. 
This is composed of a homogenous 
alloy combined with such excess o! 
manganese as will compensate for 
losses while passing through the elec- 
tric arc, thus assuring a substantial 
amount of manganese in the welded 
joint, which is essential to its tough- 
ness. The manual contains numerous 
wiring diagrams, wiring table, a de- 
tailed deseription of motor- -generator 
sets together with other valuable in- 
formation. Photographic reproduc- 
tions of typical examples of preparea 
and finished work are shown, two of 
the most notable instances being the 
repair of a badly broken cylinder on 
the U. S. S. George Washington and 
the welding of a most difficult break ` 
of the first intermediate cylinder o: 
the U. S. S. Pocahontas, formerly the 
German ship Princess Irene. 


Western Electric Company, witi 
main offices in New York City. an- 
nounces the opening of a branch office 
at Memphis, Tenn., with headquarter- 
in the Lotus building. The Memph:- 
branch will serve western Tennessee. 
eastern Arkansas, northern Mississipp 
and western Kentucky. Thirty persons 
will be employed, including several trav- 
eling salesmen who will reside in Mem- 
phis. A general line of electrical and 
telephone supplies, motors. generators 
and pole line material will be carried 
in stock. The office will be in charge 
of E. P. McGrath, of St. Louis, and 
his assistant, W. T. Wheeler. 


Cooper Hewitt Electric Company, 
with general offices and works at H:- 
boken, N. J.. and branch offices in the 
principal cities of the United States. is 
distributing an attractive calendar cov- 
ering the remaining months of this vear, 
beginning with May, and the first four 
months of 1919. Each page of the cal- 
endar shows an attractive illustration 
of an installation of Cooper Hewitt 
lamps, showing the wide range of uses 
to which this lighting unit has been put. 
Perhaps one of the most interesting of 
these installations is that in the Treas- 
ury Department, Bureau of Engraving 
and Printing, Washington, D. C. The 
power press department, which is work- 
ing day and night, turning out Liberty 
bonds, war saving certificates and thrift 
stamps, is completely illuminated with 
Cooper Hewitt lamps that are particu- 
larly valuable in this application be- 
cause of the uniformity of the light 
distribution, elimination of glare frem 
the highly polished plates and the high 
acuity of vision they produce. 
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Prof. D. C. Jackson Appointed Major—Public Service Cor- 
poration Service Flag—Prof. L. J. Corbett Commissioned 


C. B. Owens has resigned his posi- 
tion as manager of the Boonville Light, 
Heat & Power Company, Boonville, 
Mo. to enlist in the’ Thirty-seventh 
Engineers. 

E. F. Waiz. Jr. for the past tive 
years in charge of the Philadelphia 
warehouse of the Robbins & Myers 
Company, has resizned his position and 
is now chief petty officer of the navy, 
stationed at the Philadelphia navy yard. 


Fren M. Reast, who resigned his posi- 
tion with the engineer inspection branch 
of the Western Electric Company to 
enlist in government service, was re- 
cently commissioned a second lieuten- 
ant in the Quartermasters Corps and is 
now stationed at Camp Holabird, Bal- 
timore, Md. 

Pustic SERVICE CORPORATION, Newark, 
N. J.. recently raised a new service flag 
on the roof of the Public Service Ter- 


minal, having the figures 1062 arranged. 


with stars. This flag represents em- 
ployes from all ot the Public Service 
divisions throughout the state now with 
the colors. The first flag, which was 
raised last fall, had the figures 688. 


Roppsins & Myers Company, with 
main offices and factory at Springtield, 
Ohio, has added the following names 
to its roll of honor: J. M. Schmidlin. 
Arthur Thompson, Felix Lee, William 
Sturgeon, Martin Habis, Orville Hig- 
gins, John F. Cook, Ray Beekman, Wil- 
lam Lythe, Chris Klinke, Charles R. 
Walker, Fred Shiveley and James N. 
Robinson. 


Detroit Epison Company, Detroit. 
Mich., in the September and December 
issues of Synchroscope published the 
names of 266 employes who had joined 
the army and navy up to November 14, 
1917. Since that date, and up to April 
l, the honor roll of Detroit Edison men 
in the service of the government has 
been extended by the addition of 10] 
new names, making a total of 367 Edison 
employes in war service. 

Pacific Gas & Etnrctric COMPANY. 
San Francisco, Cal., now carries on its 
roll of honor the names of 419 employes 
who have enlisted in the service of the 
country. The enlistments from the 
various departments and districts of the 
company are as follows: San Francisco, 
general offices, 44; Alameda county. 70: 
Chico, 1; Colgate, 6; Contra Costa, 9: 
De Sabla. 8: Drum, 5: Electra, 19: 
Fresno, 9: Marin, 7; Marysville, 21: 
Napa, 4: Nevada, 3; Petaluma, 1: Placer. 
5; Redwood, 21: Sacramento, 28; Sac- 
ramento supply, 5: San Francisco, aud- 
iting and accounting department, 3: 
bookkeeping department, 11: collection 
department, 4: commercial department, 
9: electric distribution department, 
30: electric generating department, 24: 
gas distribution department, 15: gas 
manufacturing department. 7: records, 
2: San Francisco supply. 10: San Joa- 
quin, 4: San Jose, 30; Santa Rosa, 2; 
Salano, 3: Vallejo, 1; and Yolo, 3. 


ROLL OF HONOR. 


The electrical industry, perhaps 
to a greater extent than any other 
industry, has answered the call 
of the Nation for Men. As this 
is a war of engineers, naturally 
the technically trained men in the 
electrical industry have been in 
grvat demand and they have re- 
sponded with splendid patriotism. 
Many of the „large utility and 
industrial corporations have as- 
signed men for Government serv- 
ice aside from those who have 
voluntarily entered or been called 
for service. 

THE ELectRIcAL Review will 
welcome news concerning men 
“who have entered the service or 
who are engaged in any patriotic 
duties. 


Pror. j)UGALD C. JaAcKson, the head 
of the department of electrical engi- 
neering of the Massachusetts Institute 
of Technology, has received the com- 
mission of major in the Engineer Re- 
serve Corps and has been ordered to 
France. Major Jackson began his edu- 
cational work as professor of electrical 
engineering at the University of Wis- 
consin from 1991 till 1907, at which 
time he was called to the Massachusetts 


— 


Maj. Duga.d C. Jackson. 


Institute of Technology to fill the chair 
of electrical engineering. In the same 
year he was placed in charge of the 
department at the institute, a position 
which he still retains. In 1913 he be- 
came a member of the staff of the elec- 
trical engineering research laboratory. 
This laboratory led to the establishment 
at the institute in 1917 of a division of 
electrical research, of which he was one 
of the directors. Major Jackson has 
been president of the American Insti- 
tute of Electrical Engineers and of the 
Society for the Promotion of Engineer- 


-ing Education. He is a member of 


other national associations, including 
the American Society of Civil Engi- 
neers, the American Society of Mechan- 
ical Engineers, also of the English 
Institution of Electrical Engineers and 
La Société Internationale des Elec- 
triciens. Hoe has contributed largely to 
the literature of electrical engineering. 


W. H. Dow, acting purchasing agent 
for H. M. Byllesby & Company, Chi- 
cago, has joined the 37th Engineers at 
Columbus Barracks, and will shortly 
go to Fort Meyer, Virginia. 

H. M. Bytiessy & Company, Chicago, 
has issued a folder, giving the names 
and assignments, as of January 1, 1918, 
of the executives and employes of the 
organization in military and naval 
service, and shows a total of 376 names. 


Lieut. HARoLp FLAGER, formerly with 
the engineering staff of the Puget 
Sound Traction, Light & Power Com- 
pany, Seattle, Wash., has been trans- 
ferred from the officers’ training camp, 
Camp Lee, to Camp Wheeler, Ga. 

Cuier Petty OrFFfickk WILLIAM. G. 
Haze. U. S. N., formerly connected 
with the Philadelphia and New York 
offices of the Robbins & Myers Com- 
pany, has successfully passed the exam- 
inations for the position of assistant 
pavmaster, with the rank of ensign. 


Martin B. BuckLey, formerly a pow- 
er salesman in the new business de- 
partments of Henry L. Doherty & 
Company, New York City, 1s now a 
captain in the coast artillery, stationed 
at Fort Morgan, near Mobile, Ala. 
Captain Buckley expects to be ordered 
to France shortly. 


CHartes Grunsky, formerly on the 
engineering staff of the California Rail- 
road Commission, but who during the 
past year was commissioned a first 
lieutenant of the Sth U. S. Engineer 
Train, was recently promoted to the 
rank of captain in the 5th U. S. Regu- 
lars (Engineer Corps). 


W. R. Tuompson, formerly in the 
engineering and construction depart- 
ment of H. M. Byllesby & Company, 
has entered military service and is now 
a captain, at Battle Creek, Mich. A. H. 
Sayce, also of the Byllesby engineering 
department. has joined the Officers’ Re- 
serve camp at Fort Sheridan. 


Pror. L. J. Cornett, head of the elec- 
trical engineering department of the 
University of Idaho, has received a 
commission as captain in the Engineer 
Reserve Corps and is now stationed at 
Camp Lee. Va. Professor Corbett has 
during the past seven years been at the 
head of the electrical engineering de- 
partment of the universitv. Prior to 
that time he was engaged in consulting 
en: ineering work in Spokane, along 
hydraulic. irrigation and electrical lines. 
He is also a member of the hoard of 
examiners of architects of the state of 
Idaho. 
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F. E. McCall Resigns—Thomas M. Cluley Joins W. A. 
McCombs Company—R. F. Pack Appointed Labor Arbitrator 


J. F. 
auditor of the Ottumwa Company, Ot- 
tumwa, Iowa, succeeding C. Brazel. 


CyrUS SCHUMACHER, for the past 10 
years superintendent of the Bluffton 
Light & Water Works, Bluffton, Ohio, 
has resigned his position to engage in 
the manufacture of air motors. 


Frep C. PrLLEN has resigned as Belle- 
ville manager of the St. Clair County 
Gas & Electric Company. He has been 
with this company for several vears, 
having formerly been a sales manager. 


J. F. Owens, vice president and gen- 
eral manager of the Oklahoma Gas & 
Electric Company, Oklahoma, Okla.. was 
elected president of the Oklahoma Gas, 
Electric & Street Railway Association 
at the annual convention held in Okla- 
homa City recently. 


H. A. Cowart, formerly with the 
traction department of the St. Joseph 
Railway, Light, Heat & Power Com- 
pany, 1S now general superintendent of 
the Mansfeld, Ohio, traction system. 
The Mansfield system has now the 
equivalent of 22 miles of track including 
the interurban to Shelby. 


Tuomas M. Currey, who for the last 
22 years has been associated with the 
Union Electric Company, has resigned 
to join the forces of the W. A. Mc- 


Combs Company, Pittsburgh, Pa. This 
company manufactures Maco safety 
switches and is also territorial repre- 


sentative of a number of well known 
manufacturers. 


J. B. Tart, divésion publicity man- 
ager for the Bell Telephone Company, 
Harrisburg, Pa., has been appointed 
copy manager for the Bell Telephone 
Company of Pennsylvania and associ- 
ated companies, including the Central 
Diamond State Telephone Company, 
Diamond State Telephone Company, 
and the Delaware & Atlantic Telephone 
Company, with headquarters at Phila- 
delphia, Pa. Mr. Taft assumed his 
new duties on May 1. He is succeeded 
by H. E. Prevost, of Harrisburg. 


A. B. CronKHITE, formerly district 
commercial superintendent of the West- 
ern Union Telegraph Company, St. 
Louis, Mo., has been named general 
manager of the newly created lake 
division of the same company with head- 
quarters at Chicago. The lake division 
comprises an area of about = 20,000 
square miles, embraces the state of llli- 
nois, Indiana, Ohio, Michigan ard Wis- 
consin, and is the second largest division 
of the Western Union system. Mr. 
Cronkhite was born in Marion, Ind., in 
1878 and entered the service of the 
Western Union Telegraph Company as 
a messenger at the age of lo. Suhse- 
quent promotions took him through 
many positions with the company among 
which have been the position of field 
representative at the Indianapolis office 
and district superintendent of the In- 
dianapolis territory. 


-F __ 


CaNnFIFLD has been appointed | 


R. J. Swain, for the last 12 years 
electrician for the city of St. Boniface, 
Man., has been elected an associate mem- 
ber of the Canadian Society of Civil 
Engineers. 


Jony D. Ryan, president of the Mon- 
tana Power Company, Butte, Mont., and 
the Anaconda Copper Company, was re- 
cently appointed director of aircraft 
production for the army. 


F. E. McKenna, formerly superin- 
tendent of the Oregon Power Company 
at Coquille, has been transferred to 
Marshheld as general superintendent for 
the Coos Bay division of the Oregon 
Power Company. 


C. Braze., auditor of the Ottumwa 
Railway & Light Company, Ottumwa, 
Iowa, has been appointed auditor of 
construction department of the Northern 
States Power Company, with headquar- 
ters at Muinneapolis. 


R. A. Covett, who for some time has 
been connected with the New Haven 
office of the Cutler-Hammer Manufac- 
turing Company, Milwaukee, Wis., has 
become office manager of the New York 
branch of the company. 


GrorGE WILLIAMS has been elected a 
director of Cities Service Company, New 
York City, succeeding John C. Mitchell 
of Denver, whose duties with the Fed- 
eral Reserve bank have prevented his 
attendance at many directorate meetings. 


J. E. Borsseau, publicity manager of 
the Chesapeake & Potomac Telephone 
Company for five years and later pub- 
licity manager of the Bell Company of 
Pennsylvania, was recently elected vice- 
president of the National Union Bank 
of Maryland at Baltimore. 


Bruce S. NicHoLts, who has been 
with the Cutler-Hammer Manufactur- 
ing Company for about one year in Mil- 
waukee and New York, has been trans- 
ferred to the Philadelphia office where 
he will act as sales engineer in the min- 
ing regions of Pennsylvania. 


H. W. Kino has resigned his position 
as superintendent of distribution for the 
East St. Louis Light & Power Company 
to become associated with the Sangamo 
Electric Company of Springfield, Ill. A 
banquet was tendered in his behalf at 
the Planters’ Hotel in St. Louis by the 
St. Louis Electric Club. 


F. E. McCatzt, who has been connect- 
ed with the sales division of the Phila- 
delphia Storage Battery Company for 
two years, recently joined the sales 


forces of the Walker Vehicle Company, — 


Chicago. Prior to his connection with 
the Philadelphia company, Mr. McCall 
spent three years in the employ of the 
Commonwealth Edison Company, whom 
he served as an electric vehicle engineer 
in the contract department. He was at 
one time secretary of the local section 
of the Electric Vehicle Association of 
America, which has been merged with 
the Vehicle Section of the National 
Electric Light Association. 


F. W. LACHICOTTE, JR., manager of 
the Chester (S. C.) Southern Public 
Utilities Company, has become superin- 
tendent of the electrical department of 
the branch located at Charlotte, N. C. 


Frev D. WiLLia{Įs, head of the power 
specialties department of the H. W. 
Johns-Manville Company, Philadelphia, 
Pa., has resigned to become assistant 
general manager of the L. H. Gilmer 
Company, Tacony. 


Frank L. Fox, who for the past four 
vears has been manager of the Thomas- 
ville (S. C.) branch of the Southern 
Publice Utilities Company, has been 
transferred. to the Chester (N. C) 
branch of which he will be manager. 


Pror. F. H. NeweLL, head of the de- 
partment of civil engineering at the 
University of Illinois and organizer and 
director of the United States Reclama- 
tion Service, was recently awarded the 
Cullom Geographical Medal by the 
Geographical Society of New York. 
Professor Newell is a prominent mem- 
ber of the American Society of Me- 
chanical Engineers and the American 
Association of Engineers. 


Ropert F. Pack, vice-president and 
general manager of the Northern States 
Power Company, Minneapolis, Minn. 
has been appointed a member of the 
State Board of Arbitration and Con- 
ciliation by Governor Burnquist. Thi 
board was organized following the 
ratification of an agreement between 
official representatives of labor and cap- 
ital interests in Minnesota, and it has 
been agreed by them that all labor 
troubles in this state will be settled 
within its borders without appealing for 
federal assistance. The voluntary agree- 
ment to submit all disputes to this board 
has been incorporated into an ofhcial 
order of the Minnesota Council of 
Safety. Several controversies have al- 
ready been settled without loss of work. 
time or production. 


Obituary. 


STANLEY E. Van Friet of Auburn, 
Ind., aged fifty-two, general manager of 
the Bell Telephone Company, died re- 
cently. 


FRANK SHUMAN, inventor of the sun 
motor for the development of power 
from the heat of the sun, died. on April 
28, at his home, 3400 Disston street. 
Tacony, Pa., aged 56 years. 


B. P. WacceNner, who placed in opera- 
tion the Atchison Railway, Light & Pow- 
er Company, which was later sold to the 
Itinois Traction System, died April 25 
at his home in Atchison. He was at- 
torney for the Missouri Pacific Railroad 
for 42 vears. He had served several 
terms in the upper and lower houses vt 
the Kansas Legislature and had also 
been mavor of Atchison. He was at 
the time of his death president of the 
Atchison Exchange National Rank, 
which position he had occupied fer a 
number of years. 
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Maintenance of Public Utilities. 


At the sixth annual meeting of the 
Chamber of Commerce of the United 
States, held in Chicago, on April 10, 11 
and 12, 1918, the following resolution was 
passed: 

“Whereas, The maintenance of the 
country’s public utllities in the highest 
possible state of efficiency is essential 
not only to the war program of the 
United States but also to the nation’s 
ae TESS, industrial and public interests, 
and, 

“Whereas. Such efficiency depends up- 
on the preservation of the credit of the 
‘companies providing public utility serv- 
ice; and, 

“Whereas. The increase of costs and 
the unusually onerous conditions of op- 
eration Lrought about by the war serious- 
ly threaten the ability of the public 


utilities to continue the furnishing of 
ne necessary services they perform: 
an 


“Whereas, The proportion of the credit 
of public utilities is very largely in the 
hands of regulatory commissions and 
other public authorities rather than in 
the utilities themselves; l 

“Now, Therefore, be it resolved, That 
the Chamber of Commerce of the United 
States recommends to state and local 
authorities that they recognize the un- 


‘usual and onerous conditions with which 


ublic utilities are contending, and that 
n the interest of the nation, of business, 
‘and of the public, they give prompt and 
sympathetic hearing to the petitions of 
such utilities for assistance and relief.” 


Copper Prices. 


June 1 is the date on which the Gov- 
‘ernment price of copper will go into 
effect for the third four-months'’ period. 
During the preceding eight months the 
price has been maintained at 23% cents 
per pound, with a jobbers’ price of 24.67% 
cents, the latter being the price at which 
private consumers buy. The result of a 
conference, held May 1, between the cop- 
per producers and refiners and the War 
Industries Board, has not been an- 
nounced. 
in price comes principally from refiners, 
who claim costs of labor and material in 
refineries have increased to a greater 
‘extent than they have at mines and 
smelters. Gradually the jobbers are be- 
ginning to do a heavy business, showing 
lately increased buying by domestic con- 
sumers. More than 10,000,000 pounds was 
reported sold last week. The Govern- 
ment and jobbers’ 
not become less after June 1, and an ad- 
vance is among the possibilitles. 


Rockland Light & Power to Issue 
Stock. 


The Rockland Light & Power Company 
has been authorized by the Public Serv- 
ice Commission to issue $300.000 par value 
of its common stock to be sold at not less 
than par. The proceeds will be used for 
the discharge of the first mortgage bonds 
of the former Nyack Gas Light & Fuel 
Company, for the purchase of improve- 
ment notes of the Rockland Electrice Com- 
pany of Closter, N. J., for the discharge 
of outstanding notes, for certain additions 
and improvements and for the reim- 
bursement of the treasury for the 
moneys expended for capital purposes 
since November 30, 1915. 


Northern New York Utilities Bonds 
Authorized. 


The Public Service Commission of New 
York has authorized the Northern New 
York Utilities Company to issue $480.000 
par value of its 5 per cent fifty-year first 
and refunding mortgage bonds to be sold 
for not less than 80. and $144,000 of 7 
per cent cumulative first preferred stock 
and $79,200 common capital] stock to be 
sold at not less than par. The proceeds 
from the sale of these securities will be 
used for construction and additional fa- 
cilities. This order was later superseded 
by a second order fixing the price for the 
bonds at 85 and authorizing the issue of 
3128,.000 in preferred stock and $64.000 in 
‘common stock. 


The pressure for an advance. 


prices certainly will ’ 


United Gas & Electric Net Income 
Shows Gain. 


Operating results of subsidiary com- 
panies of the United Gas & Electric Cor- 
poration show a decrease in net income 
for the year ended December 31 last of 
$139,963 and in gross income of $329,223, 
Gross earnings for the period increased 


$1,127,119. The income account, with 
comparisons, follows: 
1917. 1916. 

Gross earnings ..... $16,287,275 315,160,156 
Net income ......... 7,288,946 7,428,909 
Gross income ...... 6,132,576 6,461,809 
Fixed charges ...... 3,975,989 3,503,166 
Balance available for 

dividends, ete. 2,506,087 2,058,648 


The balance sheet as of December 31 
last shows cash in banks and on hand, 
$249,578. Profit and loss surplus, $803,075, 
and liabilities and assets, $46,482,272. 


Western States Gas & Electric Com- 
pany Earnings. 

Net earnings of the Western States 
Gas & Electric Company for the month 
of March show an increase of 5.7 per 
cent over those for March, 1917, and the 
net for the year ended March 31 shows 
an increase of 5.4 per cent over the cor- 
responding previous period. Comparative 
statement is reported as follows: 


Month of March— 1918. 1917. 
Gross earnings ..... $ 125,789 $ 107.541 
Net earnings ........ 51,946 49,133 

Year ended March 31— 

Gross earnings ...... 1,456,568 1,270,176 
Net earnings ........ 639,249 606,507 


Increased Rates Granted Illinois 
Utilities. 

The Illinois Public Utiriies Commis- 
sion has granted the request for higher 
rates filed by the Springfield Gas & Elec- 
tric Company for electric current fur- 
nished the Springfield Consolidated Rail- 
way Company. Both are controlled hy 
the Union Railway, Gas & Electric Com- 
pany, the increase being a matter of 
bookkeeping only. The commission also 
granted the Southern Illinois Light & 
Power Company permission to increase 
rates for a period of one year following 
April 1, after which time it must again 
appeal to the commission for further in- 
structions in rates. 


Consolidated Gas Company Increases 
Rates. 


The Consolidated Gas Company, con- 
trolled by the American Light & Trac- 
tion Company, of New York City, and 
operating in Asbury Park, Red Bank, 
Long Branch, N. J., and vicinity, has 
been granted permission by the Board of 
Public Utility Commissioners to add a 
war surcharge of 10 cents per 1,000 cubic 
feet to its rates for gas, and a similar 
surcharge of four-tenths of a cent a 
kilowatt hour to the schedule for elec- 
ae nen the new rates to be effective 
May 1. 


Colorado Power Earnings Show In- 
crease. 


For the year ended December 31, 1917. 
the Colorado Power Company reports 
consolidated net income of $357,655 after 
expenses and charges, an increase of $80,- 
690 over 1916. Gross operating revenue 
was $1,183.750 and net revenue $676,301, 
compared with $1,020,310 gross and $562.- 
781 net for 1916. Dividends paid on the 
preferred stock amounted to $44,718, while 
dividends on the common stock totaled 
$221,264. In 1916, dividends on the pre- 
ferred and on the common stock were 
$35.000 and $276,580, respectively. Profit 
and loss surplus, as of December 31, 1917, 
was $619,959, an increase of $91,161. 


Groton Electric Power Stock. 

The Groton Electric Power Corporation 
was recently authorized by the Public 
Service Commission to issue $20.000 of its 
common capital stock to be sold at not 
less than par. The proceeds of this sale 
will be used in financing the construction 
of a transmission line and provide addi- 
tional working capital. 


tric current of t 


Increase in U. S. Bond Deposits. 

According to advices received from 
Washington, the Comptroller of the Cur- 
rency reports that during the three 
months ended March 31 last there were 
deposited as security for national bank 
notes United States bonds to the amount 
of $18,767,350. During the same period 
there were withdrawn United States 
bonds to the amount of $14,288,160. The 
increase during the period in bonds held 
amounted to $4,479,250. The United States 
bonds on deposit on March 31 for the pur 
pose indicated aggregated $688,060,510. 


Merchants’ Heat & Light to Issue 


Bonds. 

The Merchants’ Heat & Light Com- 
pany, Indianapolis, Ind., has asked the 
Indiana Public Service Commission to 
authorize an issue of $140,000 in 5 per 
cent gold bonds, to be sold at not less 
than 85, and also an issue of $60,000 in 
capital stock to be sold at not less than 
90, the proceeds to be used together with 
$178,000 in cash to buy the Danville (Ind.) 
Light, Heat & Power Company. The 
Danville Seal ain has been buying elec- 

e Indianapolis company 
and serving Danville, Clarmont, Browns- 
burg, Avon and adjacent rural districts. 


United Light peas Earnings Show 


ain. 

The United Light & Railways Com- 
pany reports a gain in net earnings as 
well as in gross for the year 1917, an un- 
usual performance for a utility holding 
corporation. The parent corporation 
saved $599,013 out of gross receipts of 
$2,054,893, as compared to net of $597,- 
480 saved for the stock in the previous 
year. The income account of the sub- 
sidiaries shows net of $1,163,673, as com- 
pared to $1,275,880 in the previous year. 


The income account of the holding 

company compares as follows: 
1916. 1917. 

Earnings available 

on stocks owned 

by United Light 

& Railways Com- 

pany 2454 seeds $1,257,490.42 $1,150,369.04 
Dividends and in- 

terest receivable 477,642.44 608,611.61 
Miscellaneous earn- 

Ings dk sos ws See 183,688.44 295,913.28 


Gross “earnings.$1,918,821.30 $2,054,893.93 
Expenses and 


taxes .......... 146,908.14 147,273.08 
$1,771,913.16 $1,907,620.90 

Interest on bonds 
and notes ...... 578,640.34 703,049.89 
$1,193,272.82 $1,204,571.01 

Dividend on first 
preferred ...... 595,792.50 605,557.50 

Balance avail- 


able for com- 
mon stock div- 
idends, de- 
preciation, etc.$ 597,480.32 $ 599,013.51 
Including interest to United Light & 
Railways Company. 
Second preferred stock has all 
converted. 


been 


Dividends. 

The board of directors of the Mobile 
Electric Company has declared the reg- 
ular quarterly dividend of 13%, per cent 
on the preferred stock of the company, 
payable May 15 to stockholders of record 
April 3u. 


Montreal Light, Heat & Power Com- 
pany has declared its regular quarterly 
dividend of 2 per cent, payable May 15 to 
stock of record April 30. 


J. G. White & Company, Inc., has de- 
clared the regular quarterly dividene of 
114 per cent on the preferred: J. G. White 
Engineering Corporation has declared 
regular quarterly dividend of 1% per cent 
on the preferred, and the J. G. White 
Management Corporation regular quar- 
terly dividend of 1% per cent on the pre- 
ferred stock. all payable June 1 to stock 
of record May 15, 


&24 


Earnings. 

PACIFIC GAS & ELECTRIC COMPANY. 
Preliminary Income Account—12 Months 
Ended February 28, 18. 

1918. 

Gross operating revenue: 
Electric depart- 

ment ........ $11,054,622.75 $10,099,221.82 

Gas department 7,830,577.05  7,451,530.57 


Other depart- 
1,196,225.83  1,101,375.54 


1917. 


ments 


e.e ooo oo 


Total gross op- 
erating rev- 


enue .......$20,081,425.63 $18,652,12?7.93 
Expenses: l 
Maintenance ...$ 1,215,887.99 $ 1,148,458.92 
Operating and 
general ....... 9,177,727.57  7,411.566.02 
Taxes ......... 1,271,421.22 1,015,036.89 
Reserves for cas- 
ualties and 
uncollect ible 
accounts 240,000.00 230,000.00 
Reserve for de- 
preciation 1,250,000.00  1,250,000.00 


Total expenses$13,155,036.78 $11,055,061.83 


N e t earnings 

from opera- 

tion ...onsene. $ 6,926,388.85 $ 7,597,066.10 
Add profits on 

merchandise 

sales and other 


miscellaneous 
income ...... 543,678.88 444,858.46 
Total net in- 
come ...... $ 7,740,067.73 $ 8,041,924.56 
Bond or other 
interest 4,135,942.18  3,844,941.03 
Balance ..... $ 3,334,125.55 $ 4,197,683.53 
Apportionment 
of bond dis- 
count and ex- 
pense ........ 185,087.37 175,138.79 
- Surplus ...... $ 3,149,038.18 $ 4,022,.544.74 
Dividends (ac- 
crued) on pre- 


ferred stocks. 1,486,388.50 


1,415,174.69 


Balance ......$ 1,662,649.68 $ 2,607,370.05 


TWIN CITY RAPID TRANSIT COM- 
PANY. 


1918. 1917. 
March gross ......... $ 835,293 $ 916.605 
et earnings ........ 220,902 306,166 
Surplus after charges 60,206 156,072 
months’ gross ..... 2,457,390 2,641,912 
Net earnings ........ 576,300 842,453 
Surplus after charges 110,170 407,384 


NIAGARA FALLS POWER COMPANY. 

Niagara Falls Power Company and its 
subsidiary, Canadian Power Company, for 
the three months ending March 31, 1918, 
report earnings as follows: 


......$ 766,305 $ 771.143 
554,363 563.524 
305,428 314.589 


AMERICAN oo eee LIGHT COM- 


The subsidiary operating companies 
now controlled by the American Power 
& Light Company, intercompany charges 
eliminated, report for March: Gross 
earnings, $1,042,084, increased $128,971: 
net earnings, $89,756. increased $21,790. 
For twelve months: Gross earnings, $11,- 
«85 227, increased $1,199,924: net earnings, 
$4,568,260, increased $173,166. 


The company paid 
7 per cent on preferred stock and 3 per 
The company 
gained $791.209 in surplus, the surplus for 


AMERICAN POWER & LIGHT COM- 
PANY. 


Earnings of subsidiary operating com- 
panies, excluding the parent company’s 
figures for the month of February and for 
the 12 months ended February 28, 1918, 
are as follows: 


1918. 
February gross ..........e.ee0- $ 1,109,709 
Net after taxes ...........000c0- 462, 
12 months’ gross ..........+06. 11,656,266 
Net after taxes .........cccceee 4,846,470 
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INSPIRATION COPPER COMPANY. 


Inspiration Consolidatea Copper Com- 
pany has issued its pamphlet report for 
the year ended December 31, 1917, show- 
ing net income of $10,903,588 after all 
charges, including $1,185,249 provision 
for federal taxes, compared with $20,629,- 
489 net income for 1916. Net income for 
1917 was equal to $9.37 a share on 1,181,- 
967 shares of stock ($20 par value), as 
against $17.45 a share earned in 1916. 
Comparative statement of earnings fol- 


low: 
1916 


1917. ; 
Sale of copper .... -$21,242,217 $33,496,343 


Operating expenses 

and federal taxes. *9,588,629 11,965,820 
Interest paid ....... .......... 151,034 
Depreciation ....... 750,090 750,000 
Net income ........ 10,203,588 20,629,489 
Other income ....... 77,144 ..o....88, 

Total income ..... $11,080,732 $20,629, 189 
Dividends .......... 9,751,227 8,548,051 
Surplus ............ 1,329,505 12,081,438 
Previous surplus... 12,681,500 600,062 


P. and L. surplus.. 


*Provision for 
to $1,185,249. 


14,011,055 12,681,500 
federal taxes amounted 


LEWISTON, AUGUSTA & WATER- 
VILLE STREET RAILWAY. 
Earnings of the Lewiston, Augusta & 


Waterville Street Railway (Lewiston, 
caine) for January and 12 months, fol- 
ow: 
1918. 1917. 

January gross .......... $ 41,120 $ 61,703 
Net deficit ............. 25.884 7,515 
Interest, ete. ........... 16,911 15,308 
Surplus deficit ......... 41,795 7,793 
12 months’ gross ...... 883,790 812,480 

COs Katine ana ieee ele ena 181,290 245,346 
Interest, ete. ........... 187,292 187,118 
Preferred stock dividend 36,000 36,000 
Balance deficit ......... 42,002 22,228 


THE WISCONSIN EDISON COMPANY. 
1918. 1917. 
January gross ...... $1,172,051 


$1,012,291 

Net after taxes . 263,247 371,934 
urplus after charges 77,622 229,445 
12 months’ gross .. -12,274,166 . 10,442,663 
Net after taxes ..... 3,832,490 4,168,106 
urplus after charges 1,938,823 2,562,834 
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GREAT WESTERN POWER SYSTEM. 


February gross .....$ 348,451 $ 328,982 


Net after taxes ..... 211,524 11,536 
Surplus after charges 71,213 75,472 
12 months’ gross .... 4,051,611 3,781,792 
Net after taxes ..... 2,608,319 2,410,131 
Surplus ufter charges 837,748 1,013,839 
EASTERN TEXAS ELECTRIC COM- 
PANY. 
1918. 7. 
February gross ..... $ 80,409 $ 73.007 
Net after taxes ..... 5,888 33,827 
Surplus after charges 26,183 24,044 
12 months’ gross 950,583 848,403 
Net after taxes ..... 420,661 394,105 
Surplus after charges 303,138 284,668 


NORTHERN STATES POWER 
COMPANY. 


Gross and net earnings for the month 
of March and for the year ended March 
31 compare with figures for the corre- 
sponding previous periods as follows: 


Month of March— 1918. 1917. 
Gross earnings........ $ 651,803 $ 576,764 
Net earnings.......... 257,244 278,244 

Year ended March 31— 

Gross earnings........ 7,420,871 6,353,050 

Net earnings.......... 3,269,453 3,396,051 

CHICAGO, NORTH SHORE & MILWAU- 
KEE RAILROAD. 

Chicago, North Shore & Milwaukee 


Railroad has issued a report for year 
ended December 31, 1917, having changed 
its fiscal period from a year ending 
January 31, as required by the Interstate 
Commerce Commission. Due to this 
change the report covers the 17 months’ 
period July 26, 1916, to December 31, 1917. 
The income account shows a surplus of 
$345,469 after all expenses and charges. 
Total operating revenue was $2,291,582 
and net operating revenue was $822,958. 
Balance after taxes was $704,311. Gross 
income amounted to $710,236, which in- 
cluded $5,925 miscellaneous income. 

Balance sheet as of December 31, 1917, 
shows current assets amounting to $681,- 
479 and current liabilities of $630,576, cur- 
rent assets showing an excess of $51,173. 
Cash on hand totaled $377,675. Proft 
and loss surplus was $345,469. 


Le —— 
WEEKLY COMPARISONS OF CLOSING- BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Div. rate. Bid Bid 
Publice Utilities— Percent. Apr. 30. May 1. 
Adirondack Electric Power of Glens Falis, common............ 6 13 13 
Adirondack Electric Fower of Glens Falls, preferred........... 6 (0 10 
American Gas & Electric of New York, common.......... 10+ extra 88 87 
American Gas & Electric of New York, preferred............ nt 6 40 40 
American Light & Traction of New York, common............. 196 190 
American Light & Traction of New York, preferred........ ‘ 6 94% 941 
American Power & Light of New York, common............ só 4 40 30 
American Power & Light of New York, preferred.............. 6 10 Sa 
American Public Utilities of Grand Rapids, common....... š ; se ae 
American Public Utilities of Grand Rapids, preferred........ ida 6 s: ge 
American Telephone & Telegraph of New York............ bet 9714 96g 
American Water Works & Elec. of New York, common...... we 5 5 
American Water Works & Elec. of New York, particip........ : 7 13 13 
American Water Works & Elec. of New York, first preferred... me 57% 5x i 
Appalachian Power of Bluefield, common.................... Pie 2% 2 
Appalachian Power of Bluefield, preferred...................... 7 20 20 
Cities Service of New York, common... +extra 200 205 
Cities Service of New York, preferred......................., Sank 6 74% v4 
Commonwealth Edison of Chicago....... ie oe asa he Agha tacea wales ee 8 104 102 
Comm. Power, Railway & Light of Jackson, common........ Sis 21 20 
Comm. Power, Railway & Light of Jackson, preferred......... 6 44 : 44 
Federal Light & Traction of New York, common............ een x €l 6 
Federal Light & Traction of New York, preferred.......... ve ‘ 2914 2944 
Illinois Northern Utilities of Dixon....................000000 0 : 
Middle West Utilities of Cnicago, common.................. 2+extra 25 24 
Middle West Utilities of Chicago, preferred.................. ; 57 Si 
Northern States Power of Chicago, common................ ex .div.7 40 43 
Northern States Power of Chicago, preferred................ ex.div.7 84 85 
Pacific Gas & Electric of San Franc SCO, COMMON...........0 00 32 32 
Pacific Gas & Electric of San Francisco, preferred.......... tate 6 8144 80 
Public Service of Northern Illinois, Chicago. common........... 7 T4 131g 
Public Service of Northern Illinois, Chicago, preferred......... 6 82 : 86 , 
Republic Railway & Light of Youngstown, common.......... dane 4 22% 22 
Republic Railway & Light of Youngstown, preferred........ Seg 6 5614 56% 
Standard Gas & Electric of Chicago, common............... bw 3 41% 4 
Standard Gas & Electric of Chicago, preferred............c0 005 6 24 i 24 
Tennessee Railway, Light & Power of Chattanooga, common... ok 2 
Tennessee Railway, Light & Power of Chattanooga, preferred... 6 RDA ao 
United Light & Railways of Grand Rapids, common........ ews 4 27 28 
United Light & Railways of Grand Rapids, preferred........ eke 6 58 ay 
Western Power of San Francisco, common................... wee ae 1314 12 
Western Power of San Francisco, PRCEETT OC 5 bse see bso cea ee ke ees 6 50 te We 
Western Union Telegraph of New York... O O UUI extra 9274 9614 
Industrials— 
Electric Storage of Philadelphia, common.................... ose 49 49 


General Electric of Schenectady........... 


4 c 
8 140% 12 


Westinghouse Electric & Mfg. of Pittsburgh, common...... extra 40 40% 
Westinghouse Electric & Mfg. of Pittsburgh, preferred...... bes q 59 59 


*Last sale. 
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Fig. 1—An Architect’s Reception Room. 
Indirect Unit. Wall Brackets Are Chiefly for Decorative Effect. 


CHICAGO, SATURDAY, MAY 18, 1918. 
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Fig. 2.—Private Office With Attractive Semi-Indirect Bowls of 
Heavy-Density Glass. 


Lighting of Offices and Drafting Rooms 


First Part of an Article Discussing Office Lighting on 
Modern Lines—Quantity and Quality of Light Needed 


By WARD HARRISON 


Illuminating Engineer, National Lamp Works of General Electric Company. 


ODAY there is no reason for other than the best 
illumination in new offices. Equally good light- 
ing should also be provided in the older build- 

ings, although here the result is attained at a somewhat 
greater expenditure, for in the majority of cases some 
change in the location of outlets will be necessary. In 
general, however, the required alterations in wiring 
will be found profitable even where considerable ex- 
pense is involved, for there are no locations where the 
consequences of poor lighting are more serious or more 
keenly felt than in offices and drafting rooms. In this 
article it is assumed that nothing short of the best 
lighting is desired in either old or new buildings, and 
the space is devoted to a discussion of the methods by 
which such results may be obtained. 

From the standpoint of utility, the problem of office 


lighting can be very simply stated. Fundamentally it 


is to provide the best illumination for sustained vision 
of flat surfaces in horizontal or slightly oblique planes 
in which papers, books, and photographs are usually 
examined. The perception of objects in their three 
dimensions, so important in the industries and in the 
arts, is here relatively unimportant. On the other 
hand, experience has shown that in offices and draft- 
ing rooms perhaps more than in any other locations an 


ample intensity of soft, well-diffused light must be 
provided in order that discomfort may be avoided and 
that the eyes may not become excessively fatigued by 
close application for long periods of time. There 
should be no extreme contrast in the brightness of ob- 
jects within the field of view; shadows should be sub- 
dued, if not entirely avoided; the lighting system 
should be designed to permit flexibility in the arrange- 
ment of office furniture; it should be easy of mainte- 
nance and satisfactory in appearance. 

In this article the subject of office lighting is dis- 
cussed under five principal subdivisions : 


1—Quantity of light; 

2—Quality of light—choice of units; 

3— Utilization of light; 

4—Location and number of lighting units; 
5—Illumination calculations. 


QUANTITY OF LIGHT. 


In the normal process of seeing, the eye is called 
upon to adjust itself for illumination intensities which 
vary from several thousand foot-candles outdoors on 
a sunny day, to small fractions of a foot-candle in the 
same location at night, when the moon or-street lights 
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Fig. 3.—Typical Units of the Three-Desirable Office Lighting 
Systems. 


furnish the illumination. At the very high values, a 
blinding effect from the large volume of light reflected 
to the eye obliterates detail, while at the very low 
values, the quantity of light reflected is so small as to 
render accurate discriminiation impossible. Between 
these limits there is a wide range of intensities at 
which good vision is possible; considerations of econ- 
omy naturally limit the intensities employed in artificial 
lighting to the lower values of this range. So closely 
is the lower limit approached, in fact, that it is neces- 
sary to differentiate between the classes of work for 
which the illumination is to serve. Thus, while inten- 
sities of from 4 to 8 foot-candles are considered good 
practice at the present time for general office work, 
intensities of from 8 to 12 foot-candles are desirable 
for drafting rooms; intensities up to 50 foot-candles 
from properly diffused sources would do no harm. 

In designing a system of office lighting, it should 
be remembered that standards of illumination intensity 
are rapidly and continuously rising as tenants and 
building managers come more and more to appreciate 
the value of good illumination. Furthermore, allow- 
ance should be made for the fact that even in a small 
group of persons, one or more with defective eyesight 
will usually be found, and the lower limits of permis- 
sible intensity should not be approached so closely that 
-unnecessary hardship is imposed on anyone. Again, 
it should be remembered that even where individual 
lamps are supplied for the illumination of the desks, 
a general illumination over the entire room of at least 
114 foot-candles should also be provided. 

Effect of Color on Quantity.—The experience is 
not uncommon to those who occupy offices for which 
daylight furnishes illumination the greater part of the 
time, that, as the natural light begins to fail and the 
lamps are switched on, the artificial illumination is 
seemingly inadequate—although at might the light is 
entirely satisfactory. This is due in part to the fact 
that the eye is, at this time of day, suffering from 
a certain degree of natural fatigue and in part to the 
disinclination of the eye to adapt itself to a lower in- 
tensity. Again, toward evening the horizon, as seen 
through the windows, is frequently even brighter than 
at midday and this, by contrast, makes the interior il- 
lumination seem even more inadequate. The difference 
between the color of artificial light and that of daylight 
also appears to be partially responsible for the same im- 
pression, and a combination of the two 1s displeasing to 
many. In such cases Mazda C-2 lamps, which give 
illumination like sunlight in color, are desirable. These 
lamps are particularly serviceable where, as is often 


ELECTRICAL REVIEW 


Vol. 72—No. 20. 


the case, artificial light is used at all working hours to 
supplement daylight in a room having insufficient win- 
dow exposure. In fact, if such lamps are used in in- 
direct fixtures, they will often pass unnoticed and thus 
render profitable an office for which it would otherwise 
be difficult to secure a satisfied tenant. 


QUALITY oF LiGHT—CHOICE OF UNITS. 


The science of lighting was first developed from a 
quantitative standpoint, and properly so, but as a re- 
sult, intensity and efficiency became the only factors to 
which importance was attached in judging a lighting 
installation. Of late a growing appreciation of the 
qualitative aspects of lighting, together with its con- 
stantly decreasing cost, has subordinated the question 
of quantity to that of good illumination, which in a 
broad sense means illumination of the proper intensity 
and of the proper quality. In many cases a typical 
modern office lighting installation will show little or no 
smaller energy consumption than will one of older de- 
sign using the early tungsten-filament lamps, but today 
there is no question as to the wisdom of taking advan- 
tage of lamp.and reflector improvements in the form 
of better illumination rather than in reduced cost. 

Brightness Contrast—Glare.—Soft, diffused light is 
now recognized as essential to good office illumination. 
For this reason, direct-lighting units of the open-re- 
flector type are giving way to direct-lighting units of 
the semi-inclosing type, semi-indirect units employing 
bowls of heavy-density glass, and totally indirect units; 
typical units of these three types are shown in Fig. 3 
and in the illustrations which appear throughout this 
article. Extreme contrasts, such as exist between the 
brilliant filament of a lamp in an open reflector and the 
general level of brightness of a room are capable of 
producing marked discomfort or glare. As a matter 
of fact, nine out of ten semi-indirect bowls now on the 
market are of too light density glass and are therefore 
also unsatisfactory from this standpoint. 

Investigation by Dr. Nutting and others has shown 
that for the general level of illumination intensities 
which obtains in interiors, the contrast in brightness 
between objects in the central portion of the field of 
view should not exceed 1000 to 1, if an immediate 
sensation of discomfort is to be avoided. This ratio 
is about what would exist if a 300-watt Mazda C lamp 
in a 10-inch opal ball were to be used in a room of 


Fig. 4.—Simple and Effective Semi-Indirect Lighting. Depolish- 
l ing the Ceiling Would Improve the Effect. 


May 18, 1918. 


medium color tone. Where, as in offices, the position 
of a light source with respect to the eye must remain 
practically without change for considerable periods of 
time, fatigue rather than instant discomfort becomes 
the determining factor, and contrasts should be further 
limited to a ratio of 100 to 1. This means that the 
intensity of a source within the field of view should 
not, as a rule, exceed %4 candlepower per square inch 
of apparent area (about the intensity of a 10-inch opal 
ball of medium-density glass used with a’ 60-watt 
Mazda lamp) and consequently for the best results. the 
choice of units is practically limited to totally indirect 
and dense semi-indirect fixtures. 

An additional advantage possessed by light sources 
of a low order of brilliancy is that their reflections in 
polished surfaces are less harsh and annoying. In 
many cases desks are thoughtlessly given a high polish 
—not infrequently they are topped with plate glass— 
and in such cases the reflection of a source may ap- 
proach in.brilliancy that of the source itself. It is dif- 
ficult to avoid reflections entirely, but the harmful ef- 
fects can be minimized by employing only units which 
are of low brilliancy, and by arranging them carefully 
with respect to the position of the desks, or vice versa. 
It is often possible, in the case of small offices where 
single desks are used, to arrange the desks along the 
wall so that those occupying the office have the light 
sources at their backs. In this way reflections in desk 
tops are avoided and the walls, unless highly finished or 
hung with pictures framed behind glass, will not give 
rise to objectionable reflections. Side walls of con- 
siderable area should not, it may be emphasized at this 
point, be finished so near to white that they will reflect 
a large volume of light into the eye, nor should they be 
so dark as to cause undue contrast and needless ab- 
sorption of light. The annoying effect of a consider- 
able volume of light reflected to the eye from blank 
walls is probably more marked in daylight than under 
artificial lighting conditions; for in the former case 
vertical surfaces receive the greater part of the flux 
while in the latter the greater portion is directed to 
horizontal surfaces. 

Even in buildings where careful attention has been 
given to the design of the lighting in the offices them- 
selves, an annoying drop in intensity is frequently ap- 
parent when one steps into an elevator. The adapta- 
tion of the eye is not instantaneous, and a person going 


Fig. 


5.—Same Units as Shown in Fig. 4. 
Light Cream in Eggshell Finish. 


Ceiling Is a Very 
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Fig. 6.—Totally Indirect System in a General Office. Even With 
Such Perfectly Diffused Light, Specular Reflection Is 
Apparent in the Glass Coverings of the Desks. 


from one intensity to another naturally moves slowly 
and with caution. Where, as in large modern offices, 
the time of a very large number of persons is depen- 
dent to a considerable extent on the elevator service, 
proper lighting of the cars deserves considerable atten- 
tion.* 

Shadow.—Although shadows are very helpful in 
determining the shape and relative proportions of ob- 
jects, they are not strictly necessary for the usual office 
where the work is largely with plane surfaces. In 
fact, an excess of shadow is likely to prove a decided 
nuisance; only enough to retain the natural appear- 
ance of objects and persons should be permitted. 
Dense shadows, such as those cast by a single unit of 
high intensity and relatively small size, or shadows 
with a series of sharp edges, such as cast by several 
small units, are particularly annoying. To be satisfac- 
tory from a shadow standpoint, light sources should be 
of large area and low brilliancy, in order that such 
shadows as do form will be luminous, with gradually 
fading edges. Asa rule, the minimum of shadow ob- 
tains with totally indirect units, since they distribute 
the light over a large portion of the ceiling whence it is 
diffused throughout the room; the maximum of 
shadow which does not prove objectionable in office 
lighting obtains with direct-lighting semi-inclosing 
units of large size. Jn the opinion of many authori- 
ties, semi-indirect or luminous-bowl indirect units, 
which provide, in addition to the light they send to the 
ceiling, the direct light of the bowl to produce reason- 
able highlights and to destroy the effect of flatness, are 
the most satisfactory for office lighting. 

It is of particular importance in the case of draft- 
ing rooms that the light be highly diffused in order that 
shadows may be avoided. Totally indirect and dense 
semi-indirect units are the best for the purpose where 
the ceiling is light in color of can be made so. Where 
conditions are such that it is impossible to make the ceil- 
ing a good reflector, units of the semi-inclosing type 
should be employed and special care should be exercised 
to see that the upper reflector is of large area and the 
bowl of large size and low brilliancy. It will often be 


*For further information on elevator lighting, the reader is 
referred to a paper, ‘‘Economics of Office Building Lighting,” 
by Samuel G. Hibben, in the Transactions of the Illuminating 
Engineering Society, Vol. XI, No. 9. 
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found more satisfactory from a lighting standpoint, 
and just as satisfactory from other standpoints, to 
work upon the dull side of tracing cloth rather than 
upon the shiny side. 


TABLE No. I. 
COMPARISON OF LIGHTING EQUIPMENTS FOR OFFICES. 


GLARE DUE 


TO EXCES- GLARE 
LIGHTING SIVE CON- DUE TO SHADOWS 
UNIT TRAST WITH| SPFCULAR 
BACK- REFLECTION 
_ GROUND _ 
Direct Not Not Not 
Open - Reflector! Satisfactory - Satidfactory Satisfactory 


Unless units 
are to left 
side of 
user. 
Fairly Good 
With large 


Unless units 

are behind or 

to one side 
of user. 


Fair to Poor 
Unless units 


Unless units 
are out of 
ordinary range 
of vision. 


Direct Not 
Semi-Inclosing| Satisfactory 


Unless units are behind units. 
are out of or to one side 
ordinary range of user. 
of vision. 
Suitability 
depends on 
bow] density 
and size. 

Semi-Iindirect Not Fair Falrly Good 
Light-Density | Satisfactory Suitability With large 
Glass Unless units depends on bowl. 
are out of density and, 

ordinary range somewhat, 
of vision. upon size. 
ie Suitability 
depends on 
bowl density 
and size. 
indirect Satisfactory Usually Satisfactory 


or Satisfactory 
Sem|-Indirect 
Heavy - Density 

Glass 


Comparison of Lighting Units—In Table I, a com- 
parison of office lighting equipment is made on the 
basis of their suitability as regards brightness con- 
trasts, specular reflection, and shadows. From the 
data presented in this table and in the preceding para- 
graphs, the following conclusions may be derived: 

I1—Open-reflector units are not suitable for large 
general offices from the standpoints of brightness, spec- 
ular reflection, or shadow. A single direct-lighting 
unit, 1f of large area and low brilliancy, would be satis- 
factory for one person alone in an office when so lo- 
cated as to bring the light over the left shoulder. It 
should be designed to illuminate the surroundings to a 
fair intensity. 

A desk lamp, if properly designed, might prove sat- 
isfactory in a private office when supplemented by 
auxiliary lighting. However, such a lamp should not 
be located over the center, but to one side. Desk 
lamps are not as a rule satisfactory for general offices 
in which several persons are employed. 

2—Semi-inclosing units are preferable to open-re- 
flector units of ofice and drafting-room lighting. It 
is important that they be of large size and that the 
density of the glass bowl be such that they are satisfac- 
tory from a brightness standpoint. 

Care must be used to place them so that specular 
reflection toward the eyes will be avoided as far as 
practicable. Semi-inclosing units are usually the best 
solution of the problem where it is actually impossible 
to obtain a light ceiling. 

3—The legitimate ficld for light-density semi-indi- 
rect units as applied in othice lighting is extremely lim- 
ited. They produce somewhat the same general light- 
ing effect as direct-lighting units. Where the ceiling 
does not present a reasonably good reflecting surface 
and where it cannot be made into a good reflector, 
semi-inclosing units are, however, more efficient than 
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light-density semt-tndirect units and are equally good 
in most other respects. Where a ceiling of reasonably 
good reflecting power is obtainable, dense semi-indirect 
units are to be preferred. 

4—Semi-tndirect units of dense glass and totally 
indirect units are, in general, preferable to all others 
for ofhce lighting where a ceiling of good reflecting 
power is obtainable. Brightness contrasts can be made 
entirely satisfactory, specular reflection is reduced toa 
minimum, and objectionable shadows are avoided. A 
lighting system of such units permits maximum flexi- 
bility in the arrangement of furniture in a general of- 
fice and is usually the most practical system for a pri- 
vate office as well. 

Obviously, it is important that, whether indirect, 
dense semi-indirect or semi-inclosing units are selected, 
there be no unnecessary waste of light due to improper 
design. Whether the reflector proper is of mirrored- 
glass, opal, porcelain, or other material, it should be 


Fig. 7.—Totally Indirect Lighting of a Drafting Room. 


designed to permit easy cleaning, and shoulg be hard 

and smooth in order that it may serve as a good re- 

flectar and be slow to accumulate dust; the contour 

should be such that light will not be pocketed and lost. 
(To be continued.) 


165 MILLION TUNGSTEN LAMPS. 
SOLD LAST YEAR. 


The total sales of tungsten filament lamps in the 
United States, excluding miniature lamps, for the year 
1917, aggregated, in round numbers, 165,000,000, an 
increase over the previous year of about 14 per cent. 
The total number of miniature lamps sold was 75,000,- 
ooo. This is an increase of about 40 per cent over the 
previous year. The sale of tungsten filament minia- 
ture lamps, since their introduction in 1907, has in- 
creased by leaps and bounds. The majority of these 
lamps are used for flashlights and automobiles, but a 
considerable number are also used for candelabra and 
decorative lighting. 

The relative importance of lamps having a carbon 
hlament, i. e., the carbon and Gem lamps, has de- 
creased each year, so that at present it 1s about 12 per 
cent of the total, whereas 11 years ago it was nearly 
100 per cent. At that time practically no tungsten 
flament lamps were sold. 
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Presentation of a Case Before a Public 
Utility Commission 
Thorough Preparation of Facts Will Obviate Delay in Reaching De- 
cisions—What the Company Must Do to Co-operate With Commission 
By HAROLD L. GEISSE 


Secretary, Railroad Commission of Wisconsin.” 


[With the advancing costs of fuel, labor and material 
and the impossibility of raising capital, public utilities are, 
for the first time in their history, forced to go before the 
Commissions to secure relief in the way of increased rates. 
Mr. Geisse, in this article which is abstracted from an address 
before the Wisconsin Electrical Association, presents some 
excellent suggestions for obviating the delay in securing de- 
cisions. ] : 

One of the most frequent criticisms of the Com- 
mission is that of delay-in rendering decisions. The 
Commission is ready to admit that it is often unable to 
dispose of matters pending before it with that dispatch 
which would best subserve the interests of the public 
and of the utilities under its jurisdiction. The delay 
in many cases is due to inability to arrive at a conclu- 
sion as to the merits of the controversy from the evi- 
dence introduced at the hearing. If a better under- 
standing of the method of preparing a case could be 
given, a greater volume of business could be handled 
with a much reduced lapse of time. 


THE ATTORNEY'S HELP. 


The utility desiring to obtain an increase of rates, 
or the public desiring to contest an increase, or to se- 
cure a reduction of rates, usually seeks the assistance 
of a lawyer, who is often as much at sea as his client 
on what to prepare for the hearing and how to present 
it. The case does not “make itself” by the logical 
marshaling of documents, opinion testimony, or the 
statements of eyewitnesses, as does the usual action in 
a court of law. If the attorney represents the com- 
pany he seldom has that knowledge of accounting or 
of operating that will enable him to determine what 
points and proof thereof are really vital for the Com- 
mission’s determination. If he represents the public 
he is still more in the dark, as to how to get at any 
facts that will be of import in the controversy. The 
Commission fully sympathizes with the village or city 
attorney who is thrown into a character of proceed- 
ing for which he cannot marshal a single bit of perti- 
nent or illuminating testimony because of the inac- 
cessibility of the sources of information. The result 
is that the Commission is obliged to resort to an in- 
quiry into the books and accounts of the company and 
a statistical analysis of the operating performance of 
the plant for some years back or lengthy service in- 
vestigations to secure the facts upon which to deter- 
mine whether or not the relief sought is justified; and 
in a fair percentage of the cases the record of the hear- 
ing is incumbered with a mass of irrelevant testimony, 
inexpert opinions and even vituperation, to which the 
Commission has been obliged to patiently listen. One 
of the recurring incidents in hearings is the attempt to 
influence the judgment of the Commission by the in- 
troduction of prejudicial matter. 


CoMMISSION Nor a Court oF Law. 


Some thought should be given to the precise nature 
of the Commission, which is not a court of law. It 


is an administrative body, designed by the legislature 
to determine what rates may justly be charged by 
public service corporations, what rules and practices 
may be enforced by them in the conduct of their busi- 
nesses, and what extent and character of service will 
adequately meet the honest requirements of the public. 
Its business is to fix rates, to pass upon the character 
and quality of service, to pass upon rules and regu- 
lations under which service is given, to inquire into 
the methods of keeping accounts and the business man- 
agement, to prevent the interference of one utility’s 
lines and facilities by those of another, and to approve 
methods of construction. In performing this func- 
tion it is interested solely in finding out the facts. It 
is concerned in accounts, in operating statistics, in unit 
costs, in prices of materials and supplies, in coal costs, 
in values of property, in measurements and surveys, 
in traffic counts and in the opinions of experts. 


SERVICE AND RATE CASES DIFFER. 


One cannot attempt to outline a procedure for each 
character of case that may come before the Commis- 
sion. A service case will differ much in its method of 
presentation from a rate case, but, to illustrate how 
plain and matter-of-fact a case may be made, we will 
follow through in its simplest form a typical case in 
which rates are involved. 


DETERMINATION OF VALUES. 


The elemental question in a rate case is the deter- 
mination of the value of the property used and useful 
in the service of the public. It is upon this fair value 
that the lump sum to be allowed as return is based. ` 
The lower the value found, other things being equal, 
the lower will be the rate schedule. In determining 
the ultimate fair value, the physical value of the tangi- 
ble property, the amount of going value and the neces- 
sary working capital to be allowed must all be consid- 
ered. The opportunity to affect the judgment of the 
Commission commences with the engineering appraisal 
of the physical value of the property. The engineers 
of the Commission have returned their report upon 
the physical value and copies of the report have been 
submitted to both sides in the case. It is possible that, 
in making the appraisal, the engineers have overlooked 
some element of the property, have failed to allow for 
mishaps in building the plant which increased the 
money expenditure necessary to its construction, or 
have allowed too liberal a value for the land or other 
elements included in the appraisal. On any of these 
points the Commission would be glad to have enlight- 
ening testimony. Possibly a contention would be in 
point at this juncture that the amount allowed for en- 
gineering and superintendence during construction is 
excessive or inadequate, and the testimony of experts 
or persons who are familiar with the history of the 
plant during its construction would be of assistance. 

Having concluded the testimony,on the physical 
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valuation, the amount of going value and of working 
capital to be allowed are proper subjects for considera- 
tion. The various theories of computing going value 
as discussed in text-books, prior decisions and mono- 
graphs of experts furnish a fertile feld of inquiry for 
persons preparing to present a case before a commis- 
sion, and the amount of working capital necessary to 
conduct any particular business is sufficiently vague 
and uncertain to permit the litigants opportunity to 
present very helpful testimony. 


OPERATING EXPENSES. 


Completing the inquiry into the value of the prop- 
erty, an analysis of the operating expenses becomes 
necessary to determine that no improper charges are 
being included and whether or not the property is 
being fairly and economically managed. If the case 
under consideration arises through a public attack on 
the rates charged, it is probable that the representa- 
tives of the public will be able to present little testi- 
mony of assistance. Frequently testimony is intro- 
duced showing that the rates charged by the company 
under attack are in excess of those charged by other 
plants similarly situated in communities of approxi- 
mately the same size. Such testimony is usually of 
little significance because of the factors that make 
the amount of the investment and the operating costs 
vary in different communities. If, on the other hand, 
the case arises through an application of a company 
for authority to increase rates, the company should be 
able to present a thorough analysis of its operating 
costs and earnings. Prepared with sufficient care, such 
a statement can be of material assistance to the Com- 
mission. Data relative to the degree of saturation at- 
tained in the community, presenting a statement of the 
kilowatt hour sales per capita and the gross earnings 
on the per capita basis, can frequently be shown with 
considerable effect. 


SUMMING UP THE BUSINESS. 


An interesting disclosure of the tendency of the 
business can be made by drafting lines showing the 
course of the gross revenue, the net earnings, the op- 
erating expenses, the kilowatt hours sold, the car miles 
run and other elements cr activities of the business. 
If it is desired to show the comparative course of these 
elements of the business activity of the company, the 
figures on gross and net revenue, operating costs, 
kilowatt hours or cubic feet sold may be reduced to 
their logarithmic equivalents and the lines drawn from 
the data thus produced. A system of logarithms being 
a system of ratios, the relation of the lines to one an- 
other may thus be made to appear very graphically. 


“Run through a series of years, a chart of this charac- 


ter would show definitely the proportionate increase 
or decrease of the net earnings or operating expenses. 
Logarithmic drafting paper prepared for this purpose 
can be obtained of supply houses. Many modifica- 
tions of charts of this character may be designed to 
assist in presenting the case of the applicant in a man- 
ner calculated to help the Commission in its studies of 
the facts presented. 


BONDS AND STOCKS. 


In many cases it becomes of importance for the 
Commission to know the amount of bonds sold, the 
selling price and the amount of capital realized from 
this source, and to have similar data relative to issues 
of stock, notes or other evidences of indebtedness. 
Companies should be prepared to show this, and also 
the extent to which earnings have been reinvested so 
as to reduce the necessity for security issues. Where 
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security issues of considerable size have been put out, 
the conditions of the money market when the securi- 
ties were issued is important. 


DaTA IN RATE CASES. 


It is possible for companies to come to hearings in 
rate cases with a complete analysis of consumer data 
ready to be submitted. No more helpful information 
could be prepared than this in any rate case of prime 
importance. If submitted it should be arranged in 
such shape that the effect of a change of rates as pro- 
posed could be estimated. Statistics relative to the 
efficiency of operation are often of great importance. 
In times like these, particularly where applications for 
increases of rates are presented based on alleged emer- 
gency, detail should be submitted showing just what 
changes from normal expense are taking place. 

In placing data in evidence an officer of the com- 
pany should be prepared to explain it in detail, answer- 
ing any questions relating thereto that may be pro- 
pounded either by the Commission or by representa- 
tives of the public. Similar carefully prepared data 
should be provided for presentation in any service 
case, the object being held constantly in mind to cut 
down the amount of inquiry that the Commission must 
make independently after the hearing before decision 
can be rendered. With the figures carefully compiled, 
introduced and explained at the hearing, only such in- 
vestigations would be required as would satisfy the 
Commission of the fairness with which they have been 
compiled, their completeness, and the safety with 
which conclusions may be drawn from them. 


SHOULD DiscLosE FActs Prior TO HEARING. 


Often it has been found to be true that municipal 
authorities desire time to study the evidence intro- 
duced by a company before the municipality puts in its 
case. A request for time when the municipality has 
had no prior knowledge of the kind of case the appli- 
cant is to present is entirely reasonable. If, on the 
other hand, the company has been sufficiently frank 
with the city to give its attorney or other representa- 
tives an opportunity to examine the data that are to 
be presented before the hearing, the city will usually 
be ready to present its theory of the case at the hear- 
ing. As a means of facilitating the disposition of 
cases, therefore, it is wise for the company applying 
for a change in rates to discuss the proposed changes 
and the company’s reasons for believing them justi- 
fiable with the city officials before the first hearing be- 
os os Commission. No harm can be done by being 
rank. ° 

CoMPANY SHOULD PREPARE ITS Own Case. 


It is true that the Commission has a more or less 
complete mechanism for the ascertainment of the facts 
in any inquiry it may be called upon to make. This is 
necessary in order that the evidence introduced in a 
case before it may be tested out by subsequent inde- 
pendent investigation and that accounting and engi- 
neering assistance may be rendered utilities and mu- 
nicipalities operating -utilities. It is taking an advan- 
tage of the Commission, however, for a utility to pre- 
sume that the possession of a staff of engineers, ac- 
countants and investigators renders the Commission 
an available agency for the investigation of the utility's 
affairs when the utility feels itself in need of aid in the 
way of higher rates or relief from service require- 
ments. The utility, having full access to its own books, 
records and accounts, should prepare itself, before 
seeking relief, to draw its own conclusions as to its 
needs and the reasons therefor, and be in a position to 
convince the Commission of the fairness of its cause. 
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The Value of Graphic Instruments in 


Improving Motor Drive 


Graphic Wattmeters Permit Detail Study and Improved 
Operation of Motors in Large California Cement Plant 


By T. S. MONTGOMERY and W. B. BRAY 


Superintendent and Chief Electrician, Respectively, of Pacific Portland Cement Company, Consolidated. 


pany, Consolidated, is located at Cement, Solano 

County, Cal., and is operated entirely by electric 
power. This power is developed hydroelectrically in 
the Sierra Nevada Mountains, conveyed by long- 
distance transmission to the plant at a voltage of 60,000 
and reduced at a substation on the company's property 
to 2080 volts. This voltage is maintained on all motors 
of the company above 20 horsepower. Motors of 20 
horsepower and less are run with 440 and 110 volts. 
Naturally, because buying our power, we are well 
equipped with recording wattmeters and voltmeters for 
a study of the general load conditions. 

A few years ago we began to realize that, in order 
to keep abreast with competition, it would not do for 
us to be satished with good average production, but 
that we must strive to secure maximum production 
from each individual machine in our plant. Consider- 
itg the fact that we have several different types of 
machinery, this was quite a problem, and the first 


Ta plant of the Pacific Portland Cement Com- 


Fig. 1.—Front View of 440-Volt Test Board. 


thing we considered necessary was to study carefully 
the capabilities of each machine, ascertaining its good 
points and its bad points. 

As the machines are driven electrically, we decided 
to obtain a recording instrument, which could be at- 
tached to each motor, and the working conditions 
recorded. After investigating several types of instru- 
ments, we finally bought an Esterline graphic meter. 
We were first confronted with the problem of a large 
number of individual motors with varying voltage, and 
in order to transport the testing instruments easily, 
we devised a portable test board, which we believe the 
accompanying illustrations explain for themselves. For 
440-volt motors, we used a board equipped with one 
polyphase integrating wattmeter and the graphic meter. 
The front of this board is shown in Fig. 1, and the 
back of it in Fig. 2. In the space above the graphic 
instrument you will notice space reserved for am- 
meters. Fig. 3 is the 2000-volt board, equipped with 
ammeters and watt-hour meters. Fig. 4 shows the 
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Fig. 2.—Rear View of 440-Voilt Test Board. 
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the daily charts, we adopted the method of reproduc- 
ing portions of the charts on co-ordinate paper some- 
what as shown in Fig. 8. By this means we were 
enabled to present graphically the entire story, in a 
condensed form, and brought to a busy executive's 
mind a picture of the operation of the machine, show- 
ing the good and bad points of individual operation. 
Our work has extended over a period of many 
months and we have charted practically all of our mo- 
tors. We have picked at random three cards, which 
have been of special help to us and which show strik- 
ingly the value of a graphic recording instrument. 


- = +s ~— are 


TEST OF CLINKER-CRANE MOTOR. 


We use for the storing of our clinker a derrick 
crane made by the American Hoist & Derrick Com- 
pany, St. Paul, Minn. This crane is 100 feet high, has 
a boom 8o feet long, and a 1%4-yard bucket. The du- 
ties) of this crane are to pick up fresh clinker coming 
from the kilns, raise and deposit it in designated piles, 
slew back empty, and then pick up aged clinker, carry 
it to a storage bin, deposit it, and slew back to the 
fresh clinker pile again. Part of this operation is 
shown by the view in Fig. 5. As this company was 


" f À . Fig. 3—Front View of 2000-Voit Test Board. 
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7 back of this board. This arrangement we found most 
Me d convenient, easy to handle and, once equipped, con- 
: venient for all our testing problems. The insulation 

in this board is of 2000-volt special wire, reinforced . 

with circular loom. naan narat 

We would set the board up on a particular machine Ta 

a and allow it to run for several days, the electrical de- 
. OR iss partment, of course, keeping close watch upon it. If 
WRA 4 we found that conditions were normal, and the load 
PERERA was uniform, it was then taken away and placed upon 

i 7i another motor. For the convenience of the executives 

of the company who would not have the time to study 
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a ` P pa ni 
$ l; a A Fig. 5.—General View of Motor-Driven Derrick Crane for 
; . Handling Clinker. 

4 Seah toe S the first to use this particular type of machine in this 
"35 E AS kind of work, we had ño data to depend upon, and 
. l ; E Cae: when we first began operations the question was raised 
a as to the sufficiency of the motor on this installation 
Tt ee for the work given it. So we brought the graphic 
; í miee s recording instrument into play, hooked it up to the 
F PAn motor, and the accompanying chart at the left end of 
l ws A Fig. 6 plainly tells the whole story. It shows the three 


operations—hoisting, slewing and trolley moving. It 
shows the maximum momentary peak load to be about 
45 kilowatts and also shows that it takes about 10 
kilowatts to run the crane empty. After we had com- 
pleted the work, we speeded the instrument up to a 
feed of 3 inches per minute, and analyzed by this 
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‘ie \ = | means the individual peak loads, as shown at the right 

me N = | end of Fig. 6. To us, this is a most valuable feature 
ie of the Esterline instrument ; we were first able to study 

P ru the entire operation, pick out the varying conditions, 

i i = | and then we were able to study these conditions at 

H , ‘ os close range. This one feature of the work especially 


demonstrates the value of this type of instrument over 
y% the old method of testing with individual meters, with 
Bile © | i n its numerous operations to record and curves to plot, 
! i Fig. 4.—Rear View of 2000-Volt Test Board. all with great likelihood of error. While integrating 
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Fig. 6.—Graphic Curve From Clinker Crane. Left-Hand Portion Taken at 3 Inches Per Hour—Right-Hand Portion at 3 inches 
Per Minute. This Record Shows Advantage of the Minute Chart-Feed Attachment in Obtaining 
the Characteristics of the Load on an Electric Motor. 


meters record the total energy consumed in a certain 
time, they do not give detailed information relative to 
the variations of load in that time, and these are abso- 
lutely necessary for an intelligent analysis of cost and 
efficiency. 

The motor on this crane is a General Electric form 
M slipring, three-phase, 220-volt, motor, having a 
continuous rating of 35 horsepower at goo revolutions 
per minute. The maximum rated torque is from 225 
to 250 per cent of the full-load torque. The 35-horse- 
power rating is equivalent to 35 X 0.746 = 26.1 kilo- 
watts, requiring an input of 30.7 kilowatts for a motor 
of 85 per cent efficiency. 

The maximum momentary load on the chart is 45 
kilowatts, equal to 146 per cent of full-load torque. The 
loss in the motor is about 4% kilowatts. The load on 
= motor is figured by the crane manufacturer as fol- 
ows: 

201⁄ kilowatts for 10 seconds. 

3314 kilowatts for 9 seconds. 

2814, kilowatts for 5 seconds. 

184 kilowatts for 10 seconds. 

1114 kilowatts for 10 seconds. 

10!4. kilowatts for 22 seconds. 


66 seconds. 

Each of these values is the average from zero load 
to peak. | 
(20%)? X I0= 4100 
(3342)? X 9 = 10,100 
(2814)? X 5= 4060 
(1812)? X IO= 3420 
(1144)? X IO0= 1320 
(1014)? X 22 = 2420 


25,420 


= 385 V 385 = 19.7 


The derrick would therefore use 19.7 kilowatts con- 
tinuously, or 26 horsepower, and as the motor is good 
for 35 horsepower, all arguments relative to the ade- 
quacy of the motor were settled. 


TeEsTs OF GROUP DRIVING OF BALL MILLS. 


Our mill has been operating for nearly 11 years, 
and when built the individual drive had not attained 
the popularity that it now enjoys. For our prelim- 
inary raw grinding we have an installation consisting 
of one General Electric 300-horsepower, 2080-volt, 
three-phase, 60-cycle motor, running at 515 revolu- 
tions per minute and driving six No. 8 Krupp ball 
mills. In recent ‘years the practice of such group 
driving has been questioned, and in order to learn just 
what was happening, we studied the installation by 
means of the graphic recording instrument. Fig. 7 is 
a portion of a chart showing 24 hours’ operation of 
this installation. A study of this chart will prove that 
good efficiency was obtained and that the installation 
as a whole was working satisfactorily, although from 
a standpoint of ball-mill hours individual driving is to 
be recommended. 

The following table gives in condensed tabular form 
the record from the full 24 hours’ graphic chart, part 
of which is shown in Fig. 7. This shows that 5 hours 
40 minutes total time was lost in this particular 24- 
hour day. This record was carefully followed up and 
the causes of the various shutdowns ascertained for 
the purpose of eliminating them as far as possible. By 
this means the operation of the mill was materially 
improved and — decidedly increased. 


cAM IAM 12 Mid 
Fig. 7.—Part of the Graphic Record of 300-Horsepower Motor Driving Upper Ball Mill B. 
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CONDENSED Record OF A Day’s RuN oF 300-HorsE- 
POWER Upper BActt MILL B. FROM GRAPHIC 
CHART,6 A. M. T06 A. M. 


Time Lost. 

slart “7:00 as Meats eines ea ees I oO 
Stop 1:10 p. m. 
Sart 2°05, Perren ENEE LES 55 
Stop 4:30 p m. 
Start 435 Po Metis eas oe wae dda o5 
Stop 6:00 p. m. 
Start 7:00 p. m........ ee ee I oO 
Stop 9:05 p. m . 
Start, 9825-0. erres isa oia aS 20 
Stop 11:15 p. m. 
Start. IKAO P Miesraciirred ritensi 025 
Stop 12:15 a. m. 
Start, 14054 Ms.nce ans ed how seacoast i 25 
Stop 5:10 a. m. 
Start. 5240 a: hse 2 ee nee aan 30 

Total time lost............... 000005 5 40 


Fig. 8 is redrawn from a special test chart and 
shows a study of the installation on shutting off each 
mill consecutively after starting with full load, and 
getting down to friction load, then again starting up 


Upper Mill B | 
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Fig. 8—Graphic Record of Test Showing Load for Each Mill, 
On and Off, Aiso Friction Load. 


each mill separately. You will note that the starting 
load and running load is plainly shown, as well as the 
friction load. 


IMPROVING THE OPERATION OF A CLAY MULLER. 


Each cement mill has its own individual problems, 
due chiefly to the fact that no two mills are working 
under exactly the same condition. For the grinding of 
our dry clay we use a tool known as a clay muller. For 
satisfactory operation, this machine requires consider- 
able personal attention, and we have known for some 
time that its personal equation was high and that poor 
results were often obtained through lack of proper 
attention, as this machine is easy to overload. In the 
solving of this problem we found the graphic instru- 
ment of great value. 

We spent considerable time on this machine, inas- 
much as the instrument showed us that at times the 
operation was poor. Although we knew this machine 
was not working well, we did not realize how badly it 
acted at times until the Esterline instrument showed 


us. Then by having the foreman and the operators 


watch the instrument, we were able to obtain much 
better results; in fact, with the aid of the instrument, 
the operation of the muller was made entirely satis- 
factory, so much so that we have installed upon this 
particular motor a recording ammeter; thus we have a 
daily record of the operation of this particular ma- 
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chine and the old troubles of yesterday are passing 
away. 


BRIQUETTES MAKE FUEL FOR ANTHRA- 
CITE USERS. 


The U. S. Fuel Administration is taking up the 
question of briquettes as a possible means of increas- 
ing the anthracite supply of coal for next winter. The 
Conservation Department of the U. S. Fuel Admin- 
istration in Washington has the matter in hand but, in 
the meantime, the anthracite producers are giving their 
earnest attention to the matter of increasing the fuel 
supply through salvage of coal fragments which have 
been slushed away from the breakers and lost. 

It has been found possible to utilize such waste 
anthracite by manufacturing it into briquettes which 
make perfectly good and effective fuel. On a small 
scale, this has been done with success, and it is now 
the thought to develop the briquette as a by-product of 
the anthracite industry in a larger way. Last year the 
Lehigh Coal & Navigation Company produced 30,000 
tons of briquettes, composed of coal fragments the 
size of pinheads and bound together with tar and com- 
pressed into solid lumps by high pressure. Briquettes 
burn to excellent advantage in furnaces, ranges and 
open-grate fires. As made, they average about the 
size of nut coal. l 

Much of the anthracite refuse which is now swept 
down the streams and rivers of Pennsylvania is car- 
bon, but until very recently there was no way to con- 
serve coal so lost to economic usage. In the develop- 
ment of the anthracite industry and the progress made 
in all directions, it has been found possible to salvage 
more and more coal which formerly was wasted. 

Improved mining appliances and methods enable 
proportionately more of the anthracite in the ground 
to be taken out than in the old days. This is a gain in 
conservation of a valuable natural resource. Under 
the old methods and before the breakers were highly 
perfected as they now are, a great deal of anthracite 
was, Of. necessity, discarded. Hence the huge culm 
hanks of the past, which now are being washed over 
through washeries, are yielding a large amount of coal 
in every way as good as freshly mined anthracite. 

Salvage of the coal now lost in the slush washed 
away from the breakers will be, as it were, the last 
word in getting and making of commercial use all that 
is taken from the anthracite mines that will burn. 


NATIONAL ELECTRICAL CREDIT ASSOCIA- 
TION TO MEET IN CHICAGO. 


The National Electrical Credit Association will 
hold its nineteenth annual meeting at the Hotel La 
Salle, Chicago, on June 17 and 18; and the twenty- 
third annual meeting of the National Association of 
Credit Men is set for June 18 to 21, inclusive, at the 
same place. The sessions of the National Electrical 
Credit Association will be presided over by W. T. 
Pringle, of the Pringle Electrical Manufacturing Com- 
pany, Philadelphia, president of the association. M. A. 
Curran, of the Western Electric Company, New York, 
chairman of the committee of arrangements, will have 
charge of the program. H. E. Wilkins, of the Belden 
Manufacturing Company, Chicago, is chairman of local 
committee on entertainment. Presence of many of 
the managers and proprietors of electrical manufac- 
turing and jobbing concerns is expected, and speakers 
of national reputation are to be heard on matters of 
paramount interest. 
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FLYWHEEL EQUALIZING GENERATOR IS 
ECONOMICAL FOR ORE DOCK. 


Permits Shutting Down One of Three Generating Units 
Although Load Was Doubled. 


A generator of high mechanical inertia floated on 
a line with rapidly fluctuating load will serve to smooth 
out the load irregularities, especially when equipped 
with a flywheel of proper design. For many years this 
tvpe of unit has been known and utilized not infre- 
quently in stations supplying heavy and rapidly chang- 
ing industrial loads. An instance of the marked econo- 
mies that may result from the use of such a flywheel 
equalizing generator has recently come to our notice 
that is worth recording. 

The problem as presented to the engineers was ap- 
proximately as follows. The Erie Dock Company, 
Cleveland, Ohio, owned by the Erie Railroad Com- 
pany, was operating on its ore dock four Brown elec- 
tric unloaders each of 5-ton capacity. On account of 
the peak loads, the generating equipment, consisting of 
three 350-kilowatt direct-current engine-driven gen- 
erators, was 
at times op- 
erating under 
heavy over- 
loads. The 
company was 
preparing to 
add a 171- 
ton Hulett 
unloader, 
thus nearly 
doubling the 
unloading 
capacity of 
the dock. En- 
gineers of the 
Allis-Chal- 
mers Manu- 
facturing 
Company 
were asked 
to go over the 
situation and 
make recom- 
mendations as 
to whether 
additional 
power equipment or a flywheel generator set should be 
installed. : 

Taking load curves with the small unloaders in 
operation and estimating for the new Hulett unloader, 
the engineers recommended a flywheel equalizing set 
as not only the most economical in first cost but also 
the most satisfactory and economical in operation. 

The Erie Dock Company, after the contract was let 
on this basis, decided to have the set made of such 
increased capacity as to take care of a second Hulett 
unloader, which it expected to add later. The set was 
therefore designed and built to handle the peak loads 
for six unloaders—the four 5-ton Brown unloaders 
then installed, the 1714-ton Hulett being installed, and 
a second Hulett to be added later. | 

Briefly stated, the operation of the set is as follows: 
In starting and during intervals of light load the ma- 
chine operates as a motor, on current taken from the 
power station, and stores energy in the flywheel. Dur- 
ing peak loads the machine is driven by the flywheel 
and, acting as a generator, supplies power to the sys- 
tem, thus relieving the power station of the peak loads. 
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The flywheel of course only absorbs or gives up its 
energy through an increase or reduction in speed. The 
control equipment for accomplishing this is more com- 
pletely described below. 

The flywheel set consists of a direct-current, inter- 
pole, compensated, compound-wound machine, direct- 
connected to a flywheel and mounted on a common 
cast-iron base, with three pedestal bearings, as shown 
in one of the accompanying illustrations. 

The machine was designed to take care of maxi- 
mum peaks of 1000 kilowatts for periods of 18% sec- 
onds. This output is within the range of the machine 
itself, the set having an initial speed at the beginning 
of the period of 720 revolutions per minute, and at the 
end of the period approximately 580 revolutions per 
minute. . 

The generator has a normal rating of 500 kilowatts, 
250 volts, 600 revolutions per minute, and will carry 
momentary peak loads of 1500 kilowatts or 6000 am- 
peres at 250 volts. 

The flywheel, which weighs approximately 30,000 
pounds and is 9 feet 6 inches in diameter, is built up 
of steel plate disks machined to 134-inch thickness, 
riveted to- 
gether and 
mounted on 
the shaft. The 
wheel was 
built up in 
this way in 
preference to 
using a steel 
casting on ac- 
count of the 
treater 
strength and 
m o r e homo- 
geneous ma- 
terial which 
could thus be 
secured. The 
flywheel runs 
inside a sheet- 
metal casing 
to: TeECuce 
windage and 
friction, 

The set is 
furnished 
with special 
automatic starting and control apparatus. The neces- 
sary switches and contactors are mounted on suitable 
panels. Resistance is mounted separately above the 
panels. The controller and starter are designed to 
automatically start up the set on closing the main 
switches. These switches are so arranged that it is 
possible to disconnect the flywheel set from the line. 

The unit is designed to float normally on the line, 
and under normal conditions it will take energy from 
the main line and store it in the flywheel. When the. 
ore hoists are in operation and taking from the line in 
excess of 5000 amperes, the machine acts as a gen- 
erator and delivers excess power to the motor load, 
thereby keeping the load on the station approximately 
constant. These results are obtained by means of the 
relays and resistance connected in series with the 
shunt field. 

When the load current exceeds the value for which 
the main series relay is set, it will act and cause the 
series field of the generator to be cut in. This causes 
the generator to supply current to the line. As the 
speed decreases the relays controlling the field resist- 
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peia will automatically keep up the voltage, as fol- 
ows: i 

Relay No. 1 is designed for approximately con- 
stant line current, and when the line current exceeds 
the average for which the relay is set, the latter oper- 
ates and cuts out part of the resistance in the shunt 
field, thereby raising the voltage of the machine and 
making the flywheel set act as a generator to take the 
excess current. The speed of the set will then drop 
and, if the peak load does not pass off the line, the 
current will begin to increase and the second relay 
(set for a slightly higher current than No. 1) will 
operate, thus further strengthening the field of the 
generator and again causing it to take up the excess 
current. 

With a reduction in speed from 720 to 580 revolu- 
tions per minute the flywheel set will deliver to the 
system the equivalent of 18,500 kilowatt-seconds and 
is thus capable of delivering 1000 kilowatts for 18% 
seconds or 1500 kilowatts momentarily. 

In case of power failure the set ts brought to a stop 
by means of dynamic braking. The relays handle the 
shunt-field circuit in such a way that the field is 
strengthened gradually, so as to prevent the sudden 
shock which would reseult in case full dynamic brak- 
ing was applied at one time. 

The machine is furnished with a speed-limit device 
which will cause a shutdown of the set in case the 
overspeed is exceeded. 

As stated above, the set is designed to handle un- 
loaders whose capacity is nearly 50 per cent in excess 
of those now installed and it has therefore been im- 
possible to operate the. set to its maximum capacity. 
However, even under these conditions the results be- 
fore and after the installation of the set afford some 
interesting comparisons. 


PENE 


a TAP 
ro Bee | 
KE 
L485 * 


Load curves taken before and after the installation 
of the flywheel set show a very considerable reduction 
in the peaks but it has not been possible so far to ob- 
tain such curves when all the unloaders were oper- 
ating at the same time. On comparing the two curves 
referred to it was found that the average loads in both 
cases are practically the same, around 650 kilowatts. 
The maximum peak before the flywheel set was in- 
stalled was 5100 amperes, while in the later curve the 
maximum runs from 3000 to 3800 amperes, but the 
3800-ampere peak occurs only twice in the whole rec- 
ord. The set is now operating at only about one-third 
load, which is not sufficient to cause the shunt relays 
to operate as these cannot have close adjustment for 
both light and heavy loads. With a greater load so 
that the shunt relays can operate or with the set loaded 
up to its capacity, a much smoother curve will be ob- 
tained. 

Previously it required three generating units, each 
of 350 kilowatts capacity, to operate the four small 


_unloaders, and even then the generators were operating 


at times under very heavy overloads, with poor econo- 
my and very poor regulation. Since the introduction 
of the flywheel set, two engine sets carry nearly double 
the capacity in unloaders and with greatly improved 
regulation and economy. The three engines are used 
when the unloading of a vessel is first begun but when 
the demand of the unloaders becomes distributed so 
that all are not lifting at the same time, the third en- 
gine unit is shut down and the entire load is carried by 
two engines together with the flywheel set. 

In addition to flywheel equalizing generators of the 
type mentioned above, flywheels have been employed 
in connection with motor-generators for mine hoists 
and similar purposes. Flywheels have been success- 
fully employed in other ways for reducing peak loads. 
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Flywheel Equalizing Generator in Power Plant of Erle Dock Company, Cleveland, Ohio. Normal Rating, 500 Kilowatts, 250 
Volts. 
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Editorial Comment 
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The Outdoor Substation 


O FIND excuse for mention, any topic today 

must deal directly or indirectly with the war 

either by bettering health and workmanship, con- 
serving effort, time and material, or in some other way 
assisting the prosecution of the war until it is won. 
The outdoor substation, perhaps as hardly it first ap- 
pears to be the case, is a fitting topic at this time. It 
is doing its bit, nay, its best, toward hastening the day 
when the war is won. 

The cry has long gone out to conserve material, and 
capital and time. The outdoor substation does exactly 
these things. It is extravagant to inclose apparatus 
indoors, in barriers, in fireproof structures and safe- 
guards above and around, if the same apparatus could 
be installed equally well outdoors without these costly 
complications. Every outdoor substation is a case 
where material has been conserved, whereas it might 
have been used. Material is saved, time is saved, work- 
manship and labor are saved, capital is saved. And 
everyone profits by the saving. 

The outdoor substation is needed today. There are 
extensions to be made, whether customer or utility 
pays for them, and the outdoor substations usually re- 
duce the time and cost of doing it. Before the war, 
and after, the outdoor substation with its low unit cost 
has and will again come into wide usage where the 
absolute minimum cost is imperative. There are many 
communities and other forms of load that cannot be 
supplied unless the construction of the tranmission line 
and substation are kept down to the lowest cost. There 
are cases where the load is but transitory, perhaps a 
few months or a year, and here, too, the outdoor sub- 
station of suitable design is the solution, for when the 
load ceases to exist the station can be moved elsewhere 
in toto or knocked down, with little expense to anyone. 

The outdoor substation is in use today in almost 
every conceivable form from the type consisting of a 
transformer alone or with a regulator on a pole to the 
one occupying several acres and possessing extensive 
control, switching and metering arrangements, 
mounted on massive steel structures. Like the electric 
motor, there is an outdoor substation for every pur- 
pose from the one of a few to the one of many thou- 
sands of kilowatts. The purpose may be different, the 
arrangement may be different, and the magnitude of 
the installation may differ, but nevertheless the out- 
door substation still has the advantage that no needless 
expense has been expended on useless inclosures and 
barriers. , 

Since the outdoor substation came first into use 
its evolution has gone steadily along. Fundamentally 
it was simpler than the indoor type of substation. 


There could afford to be more space occupied. More 
money could be expended on the equipment itself 
instead of on structural features having nothing really 
to do with the equipment. And so the evolution of the 
outdoor type substation has gone on. Difficulties with 
terminals and insulating bushings and waterproofing 
cases have been practically eliminated. Cooling either 
by conduction or radiation has been solved for units 
as large as are made today and as may be expected to 
be required for some time to come. The needless 
flexibility against all sorts of unforeseen and unlikely 
happenings, once a feature of many an outdoor sub- 
station, no longer exists. Every insulator and bushing 
is a vulnerable spot, and one that costs money as well 
as offering chance for trouble, hence the fewer there 
are the better from every aspect. Comparison with the 
outdoor substations of today with those of a year or 
two ago shows that this has been realized and unneces- 
sary duplication and uncalled-for flexibility against 
unlikely possibilities no longer find general favor. 

The modern outdoor substation strikes one as hav- 
ing a businesslike appearance, whether it be a substa- 
tion serving a small load out in some lonely rural spot 
or one supplying important railway traffic on one of 
the single-phase railroads. They are doing the work. 
And they are doing it in the shortest way. The wiring 
is straightforward and direct. Each piece of apparatus 
—arrester, choke coil, control and metering mechan- 
ism—is in its allotted place, electrically and physically, 
and in sight, the whole compact yet not cramped, con- 
serving materials, investment and space. 

In the past in many instances inattention to the 
possibility of having repairs made has resulted in delays 
in making repairs, danger to workmen and interrup- 
tion to service when trouble did occur. Today, how- 
ever, in large installations where apparatus is unwieldy 
and difficult to handle, facilities for handling and 
housing are usually provided. And then apparatus is 
more reliable now, better protected and more accessible 
so that, all in all, even in severe climates making re- 
pairs does not constitute a serious difficulty today; in 
fact, it is often much easier to make them outdoors 
than inside. z 

The outdoor substation of today is the survival of 
the fittest, evolved out of the years during which serv- 
ice, safety and economic requirements have been grow- 
ing ever more severe. The National Electrical Safety 
Code should be adhered to always in matters pertain- 
ing to safety, and we would suggest that civic and state 
bodies interpret this code in the spirit instead of as has 
happened in some cases, opposing outdoor substations 
for reasons that no longer can be sustained. If uni- 
versal electricity is to come, and the linking up of sys- 
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tems and states, the outdoor substation must play a 
very important part. Interstate laws should not inter- 
fere with electrification in the same way that they 
almost regulated the railroads out of existence. The 
day has gone when it was a question of whether the 
outdoor substation was feasible or warranted. The 
question today is: Cannot the substation be installed 
outdoors? 


Guarding Against Misuse of Electricity 


HE National Board of Fire Underwriters has 
T just recently drawn attention to the fact that the 

class of electric heating device attaining suffi- 
ciently high temperatures to cause combustion and ig- 
nition of adjacent objects and materials is becoming 
responsible for an increasing number of fires. Once 
a heating device has accomplished its purpose it should 
not be left turned on. To do so is to abuse the device, 
for it may damage itself; it is uneconomical, since en- 
ergy is uselessly expended ; it is foolhardy, because the 
overheating may cause fires or at least damage by 
smouldering. These devices should not therefore be 
allowed. to remain in close proximity and in actual con- 
tact with inflammable objects and materials; for ex- 
ample the electric toaster should not be placed where 
the window curtain can blow against it and catch afire, 
or even scorch, the hair curler ought not to be laid 
upon the flimsy dresser scarf, and the flat iron left 
upon the ironing board with current on surely causes 
damage to the board, ruination to the material under 
it, and probably a fire. | 

These facts are, of course, all of them obvious— 
the waste of money, the risk of fire and destruction 
of the device itself and surrounding objects—and ap- 
ply with equal truth to any appliance of any kind that 
attains a temperature above a definite limit irrespective 
of how that heat is made. And yet these same obvious 
things are being done every day, and many times a day. 

To reduce the fire risk resulting from careless and 
thoughtless use of electrical heating appliances re- 
quires immediate and deliberate action in a way that 
will be productive of widespread results. That the 
matter is a serious one cannot be ignored. That means 
must be found to combat it will be realized when it is 
mentioned that the Acturial Bureau of the National 
Board of Fire Underwriters reports some 100 fires a 
day result from the careless use or misuse of elec- 
tricity and current-consuming devices of the so-called 
heating variety. Each individual fire is of small loss 
it is true, but in the aggregate the loss is enormous. 
Recent statistics from the same source show that elec- 
tricity is responsible for the second largest payment 
by insurance companies for fire loss, the financial loss 
in 1916 being $16,500,000 from this cause. 

This will not do. Something must be done, in pro- 
tecting devices that are so easily used, as readily abused. 
As has been pointed out, the vast majority of fires 
from things electrical are due not to defects inherent 
to the devices but to the persons using them. It is care- 
lessness that comes of ignorance, inexperience, thought- 
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lessness and from lackof commonsense that is to blame. 
It is to overcome this carelessness by preaching safety 
and economy, by educating and enlightening, that the 
chief effort must be made; and perhaps the most thor- 
ough and efficient way to do this is for each and every 
central-station company to teach its customers. But in 
drawing attention to the risk of fire from electric heat- 
ing appliances it is not desirable to arouse mistrust, 
suspicion and fear, for to do so would largely tend to 
defeat the purpose of the electric heating device. The 
object is to educate, to awake realization of the latent 
dangers due to careless handling of the silent invisi- 
ble properties of electricity and its ease and often re- 
mote control—out of sight, out of mind applies forci- 
bly to the electric heating device. 

Point out the ease of abuse, rouse the spirit of care- 
fulness, create caution and the menace of the electric 
heating device will largely vanish. Tell your custom- 
ers in a language they understand, in a way that will 
bring home to them the importance of carefulness. 
Remember the less alert, the less experienced, the less 
educated the users of electricity the greater the need for 
a campaign that should really not be needed at all. Tell 
those that need telling to remember not to forget to 
turn off the switch when heat is no longer required; 
to prevent inflammable materials from coming into 
close contact with the appliances while hot, unless they 
are being watched; to keep the hot device away from 
actual contact with combustible materials. All that is 
necessary is to arouse sufficient appreciation or selfish 
interest to make possible thereafter the small amount 
of mental exertion to be careful, or anyway prevent 
thoughtlessness. 

There are many ways of telling your customers 
these things it is best they know, best for you that they 
should know. But however it is done, whether by adver- 
tisements, by slips enclosed with the light bills, or even 
upon the bill itself,it should be done soon. And it should 
be done fairly often. Perhaps one of the surest methods 
of approach and most promising of results is through 
the pocketbook, for humanity is particularly suscepti- 
ble to pecuniary influences. Explain that whether 
abuse of electric heating devices causes damage to the 
device itself or other objects may be in doubt, there is 
not a bit of doubt about the waste of energy and 
money that pays for it, if the device is left turned on 
when not needed. Perhaps it is easier to remember to 
practice economy of money for wasted energy, though 
usually the smallest item where a conflagration ensues, 
than to practice care and safety for safety’s sake. 
However, tackle your customers through their thrifty 
or cautious instincts or as seems best. But tackle them 
now. 

The Fire Underwriters are vitally concerned with 
reducing fires, it matters not how caused. The elec- 
trical industry is no less vitally concerned in increasing 
the use and preventing the abuse of electricity. The 
public must be taught. The electrical industry can 
best do the teaching. Otherwise the Fire Underwriters 
will do it. 
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Week’s Events 
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Fire Hazards of Electricity—Decision of Supreme Court 
on the Resale Price of Patented Articles — Other News 


POWER AND HEATING DISCUSSED BY 
OHIO CENTRAL STATIONS.. 


Electric Brass Melting and Chain Drives Two Topics 
Considered at New Business Committee Meeting. 


A very exhaustive discussion of the present status 
of electric brass melting was one of the features of the 
meeting of the Ohio New Business Co-operations Com- 
mittee, at Cleveland, O., on May 8. The meeting was 
the last one previous to the annual convention of the 
Ohio Electric Light Association at Cedar Point in July, 
and it was held under the auspices of the Industrial 
Power and Heating Section. F. B. Steele, power en- 
gineer of the Dayton Power & Light Company,’ is 
chairman of the Section and conducted the meeting. 

Mathias Turner, of the Cleveland Electric Illumi- 
nating Company, delivered an address of welcome, fol- 
lowing which H. M. St. John of the Commonwealth 
Edison Company, Chicago, presented his paper enti- 
tled, “Present Status of Electric Brass Melting.” 

Mr. St. John brought out the fundamental prin- 
ciples upon which the success of electric brass melting 
depends, paying particular attention to the bearing 
which these principles have on furnace design. He 
traced the development of the various furnace types 
proposed for electric brass melting, showing the ones 
which have succeeded and the ones which have failed, 
dependent upon the degree to which basic principles 
have been recognized and followed. He pointed out 
the financial interest which the central-station industry 
has in the ultimate success of the electric brass furnace, 
and the importance of the part which this industry can 
take in directing the development of electric melting 
along sane and rational lines. 

Discussion was led by T. F. Baily, president of the 
Electric Furnace Company, who stated that there are 70 
furnaces in commercial operation at the present day; 
that the product of these furnaces is better than from 
crucible melting ; also that the labor cost is lower from 
the electric furnace than from the crucible type. 

Mr. Crippen, of the Mahoning and Shenango Rail- 
way & Light Company, stated that customers claim a 
more uniform product and better sanitary conditions 
from the use of the electric furnace. 

F. B. Steele, of the Dayton Power & Light Com- 
pany, asked what percentage of increase in production 
is found from the use of the electric furnace. 

Mr. St. John, in closing his paper, stated that on 
furnaces of 400 to 600-pound heats, the increased pro- 
duction runs from 5 to 50 per cent per man-hour over 
the crucible furnace, but that there is no increase in 
production over direct flame-oil furnaces, that at the 
present day furnaces larger than 1500-pound capacity 
are not practical to operate; that with current at one 
cent per kilowatt-hour (300 kilowatt-hours per ton), 
the electric furnace is cheaper to operate than the oil- 
fired furnace, the latter costing at present $3.50 to $4.00 

per ton. 
| The noon-day luncheon of the committee was com- 


bined with members of the Electrical League. Judge 
Vickery, of the Common Pleas Court, gave a very 
stirring patriotic address. 

The afternoon session was opened with a paper by 
Paul V. Wheeler of the Link Belt Company, on “‘Mo- 
tor Hook-ups, the Silent Chain Drive Compared with 
Belts and Gears.” 

Mr. Wheeler brought out that the power salesman 
and the Link Belt salesman can combine to the advan- 
tage of both where plants are changing over to central- 
station service. That where high-speed motors are to 
be connected to slow-moving shafts, where counter- 
shafts are to be eliminated, thus saving power, the 
silent chain comes in to very good advantage. Silent 
chains connect with gear-like centers and can be used 
for large ratios (as high as 12:1 while gears only go 
as high as 5:1). Two reductions can be made by 
chain drive without sacrificing efficiency or compact 
arrangement. The silent chain is reliable, flexible, 
and does away with noise and gives an increased eff- 
ciency of 10 to I5 per cent. l 

Mr. Steele asked the maximum chain speed feasi- 
ble, also the life of chains in industrial service. 

Mr. Wilkinson stated that the Mt. Vernon State 
Tubercular Institution changed from gear to chain 
drive to reduce motor troubles on pumping equipment. 

Mr. Ford, of the Triumph Electric Company, stated 
that higher speed motois can be used with chain drive, 
thus raising power-factor. 

Mr. Wheeler, in closing, stated that the maximum 
chain speed without casing is 1300 to 1400 feet per 
minute, but that with proper lubrication 2000 feet can 
be attained. The life of installations is as high as 14 
years. On pump installations the life is about seven 
years. Silent chain drive does not lend itself to high 
speed wood-working machinery. These require fly 
wheels on compressors for satisfactory service. The 
silent chain is especially applicable to cement and va- 
rious crushing plants. 

_ The final paper, “War Time Economies,” was pre- 
sented by W. A. Wolls, new-business manager, Colum- 
bus Railway & Light Company. 


CHICAGO ELECTRIC VEHICLE ASSOCIA- 
TION VISITS GARAGE. 


Officers Elected for Ensuing Year—Progress 
Predicted for Chicago. 


The Chicago Electric Vehicle Association met on 
May 14, at the Fashion Garage, 5037 Cottage Grove 
Avenue, where the members were entertained by 
Harry Salvat in a way that was much appreciated. 
About 20 were expected, but there were between 50 
and 60 present. These included most of’the active 
members and boosters for the electric vehicle, and a 
few outside visitors were present, among whom were 
William P. Kennedy, consulting engineer, New York 
City. | 

After luncheon the chairman announced that this 
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was date of annual election of officers. Chairman 
Bower of the nominating committee presented the fol- 
lowing nominations: 

Chairman—George B. Foster, of Commonwealth 
Edison Company ; vice chairman, Harry Salvat; secre- 
tary-treasurer, E. W. Swift. 

On motion, those nominated were elected by ac- 
clamation. Mr. Foster, the newly elected chairman, 
responded with a speech of acceptance, and incident- 
ally emphasized the importance of team work to make 
the association a success. 

W. P. Kennedy, being called, spoke of the progress 
made by the electric trucks, passenger cars and indus- 
trial trucks in winning their way where efficient, eco- 
nomical service is required. Speeches were made by 
Messrs. Fowler, Moore and Salvat. Two pieces of 
vocal music were rendered, and after expressions of 
thanks by Mr, Salvat the members were grouped for a 
photograph. 


LIFE AND FIRE HAZARDS OF ELEC- 
TRICITY. 


Dana Pierce, Vice-President, Underwriters’ Laboratories, 
Explains That the Loss Due to Electric Fires Is 
Great—Second Largest in Country. 


The weekly meeting of the Electric Club-Jovian: 


League of Chicago, held May 9, was one that will not 
be forgotten by those that attended. The speaker on the 
occasion was Dana Pierce, vice-president and electrical 
engineer, Underwriters’ Laboratories, New York, who 
gave a talk on “Present-Day Electrical Tendencies.” 
The subject matter of Mr. Pierce’s address concerned 
the use and safeguarding of electricity in home and 
factory, more particularly as viewed by the Labora- 
tories. 

Great stress was laid by the speaker upon the pre- 
vention of accidents and the improvement of safety 
methods in the electrical field. Public opinion has 
changed in recent years. Inertia is giving place to 
action and interest. Criticism is less destructive and 
more constructive than formerly. The public is waking 
up to the benefits of co-operation. The safety first 
movement is one conspicuous example of this, a move- 
ment as yet in its infancy, and one that has already 
been enormously successful because of the interest ac- 
corded the cause by the masses. 

The trend of electrical tendencies in home and fac- 
tory, Mr. Pierce pointed out, has assumed two phases; 
one 19 that of grounding, the other of inclosing live 
parts. He pointed out how for many years the ques- 
tion of whether to insulate or ground fixtures had been 
a debated one, but there has been a gradual veering of 
opinion toward earthing these fixtures. He pointed 
out that the National Electrical Safety Code, gotten up 
by the Bureau of Standards, is the standard at present 
and advised everyone to familiarize himself with it, 
as it is a magnificent working standard so far as it has 
been able to go at present. , 

The difficulty of grounding portable fixtures, such 
as lamps, iron and hair curlers, was touched upon, and 
it was pointed out that there is a vast opportunity 
along this line for inventive genius to come into play 
in the development of improved fittings, methods of 
grounding, and protecting apparatus from abuse. 

The second factor was inclosing of electrical ap- 
paratus. There is a rapid and wide movement toward 
inclosing current-carrying parts. Only those that have 
tried to inclose these parts appreciate the difficulties of 
doing it when considering such matters as permitting 
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inspection, supervision and operation, the dissipation 
of heat, clearances. For companies like the General 
Electric and Westinghouse this question is a pressing 
one and extremely complicated, and how far to go, 
whether to make the inclosed parts entirely inaccessi- 
ble or how much so is not easily solved. It cannot be 
too strongly emphasized that inclosures should be 
grounded permanently. | 

The problem of extension is a live one. New 
tenants and others make extensions in factory and 
home that are never known by insurance interests and 
city inspectors and in ways that defy all rules and 
regulations. Flexible silk and cotton-covered cords 
are strung along nails, underneath carpets and through 
holes in walls to lamps and machines without any re- 
gard to safety. These may remain for months and 
years until the structure burns down or there is a fire 
or fuse blown. This promiscuous wiring and making 
of extensions, unrestrained and inexcusable use of 
flexible cord that defies all codes, is a menace. Here, 
too, there is a crying need for some invention that will 
remove this intense hazard by making available some 
form of cord that will not become a hazard when 
abused and all laws and regulations are deliberately 
ignored and defied. Methods of making extensions 
that can be made cheaply and safely and yet do not 
impose a danger, require the attention of all. 

The Laboratories’ staff has endeavored never to 
make rules that will hamper or restrict the use of elec- 
tricity because it believes the safest method of transmit- 
ing energy is electrically. An electric range is safer 
than a gasoline range; an electric lamp is safer than 
a kerosene lamp; an electric motor is safer than a 
steam engine, and so on. Electricity is the safest me- 
dium for using and transmitting energy, but energy is 
energy just the same. Heat is heat, whether made 
electrically or not, and it is failure to appreciate this 
fact that is responsible for many electrical fires. Few 
people realize what has been the result of this failure. 
During the last three years reliable statistics have been 
obtained by the Acturial Bureau of fires caused by 
electricity. These statistics are surprising, as is shown 
in the following: 


Credited Cause of Fire. Loss 
EXPOSUlC 3.034420 vave astern eae $ 41,000,000 
Electricty anaE ay oa ass 16,500,000 
Defective chimneys ..............-.06- 12,750,000 
CAC S eras earthen Sarin eee se I 1,000,000 
Spontaneous combustion .............. I 1,000,000 
LAGNtOING. eee cota EE EEA 8,000,000 
Incendiarism 24 04.3eesa sober secdsuceedns 8,000,000 
SparkS cen seinwedlamhe om maen stones 7 000,000 
Smoking cigarettes, etc................ 5,500,000 
Petroleum and products.......... ee 5,000,000 

Total saram a OE $208,000,000 


Of the enormous total loss due to fires of $208,000,- 
ooo annually, the second largest fire losses are paid 
for fires caused by electricity. 

This is surprising, because electricity is so safe, the 
safest form of energy there is. It is not electricity 
that is responsible or is to blame; it is carelessness. 
The cause is because people fail to realize that heat is 
heat. 

The many small current-consuming devices, hair 
curlers, flat irons, hot plates, plate warmers, and so on, 
are largely responsible. There are 100 fires daily 
from these cause—fires that often do not necessitate 
calling out the fire department but nevertheless require 
settlement by the insurance interests. These fires are 
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of individually small loss, but in the aggregate the loss 
is a large one. 

Fire is the Germans’ silent ally. The fire loss in the 
United States is seven and eight times what it is in 
countries like Great Britain and France. And these 
fires are largely due to gross carelessness, criminal 
inexcusable carelessness, hence largely preventable. 

If there is to be improvement it will be necessary 
for the public to exercise more care. They must realize 
the situation and be made to understand that it is they 
that are directly responsible. The public must be en- 
lightened on the use of electricity in the home and in 
the factory, and made to grasp the fact that the hazard 
is due to them, not to the devices. Heat is heat, how- 
ever made, and electricity makes it more safely than in 
any other way. 


Electricity needs to be safer. Some improvement 


can be made in methods of use, but the greatest im- 
provement must come from the people, who must be 
taught to use common sense and care. This is a matter 
of education. If this is not done the industry will 
suffer and the use of electricity will be hampered and 
get a bad name. 

Mr. Pierce then told of some of the work the 
Laboratories are doing in the war. Of the 150 per- 
sons on the payroll, 44 are now in government service. 
The standards adopted by the Underwriters’ Labora- 
tories have been widely adopted both by manufactur- 
ers and the government. The organization has acted 
in consulting and supervising capacities, saving time, 
reducing labor and enabling superior and uniform 
quality of materials and workmanship. In connection 
with government work was cited the fact that the 
Laboratories have passed upon more than 613,000 fire 
extinguishers, 213 miles of rubber hose, 270 miles of 
canvass hose, 14,400 lengths of iron pipe, 25 square 
miles of roofing, over 30,000 fireproof doors and win- 
dows, and so on. | 


PRICE-CUTTING PERMITTED ON PAT- 
ENTED ARTICLES. 


United States Supreme Court Decides Patentee Cannot 
Control Resale Price. 


By ALBERT SCHEIBLE. 


Both electrical manufacturers and dealers in elec- 
trical goods will be interested in a decision rendered 
by the Supreme Court of the United States in March 
and just published by the United States Patent Office, 
which decision terminated a long controversy between 
the Boston Store, of Chicago, and two of the promi- 
nent phonograph companies. The issue involved was 
primarily the question as to whether or not a manu- 
facturer can use the patent laws of our country for 
controlling the resale price of his goods. 

In this case, the Boston.Store, which is one of the 
largest department stores in Chicago, had sold phono- 
graphs at less than the established list prices, in spite 
of the contract provisions regarding the maintaining of 
list prices as established by the Columbia Graphophone 
Company. This contract distinctly stated that a breach 
of the contract provisions as to the maintaining of 
prices or other conditions would constitute an infringe- 
ment of the patents under which the phonographs and 
records were manufactured, and that the party making 
the contract admitted the validity of these patents and 
agreed not to contest the same. 

In view of this contract, the Columbia Phonograph 
Company, together with the American Graphophone 
Company, for which the Columbia company is the gen- 
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eral agent in this country, brought suit against the 
Boston Store to enjoin the alleged violations of the 
contract, basing this suit upon their rights under the 
patent laws. The court accordingly enjoined the Bos- 
ton store, but the matter was appealed to the Supreme 
Court in a manner intended to force a decision on the 
broad question of whether or not the patent laws can 
be used for such a maintaining of prices. 

In rendering the decision, Chief Justice White first 
reviewed certain earlier and somewhat related deci- 
sions. In one of these, namely, Bobbs-Merrill Com- 
pany us. Straus, it was settled that the copyright laws 
did not give the owner of the copyright the right to 
establish the resale price. In the case of the Dr. Miles 
Medical Company vs. Park & Sons Company, it was 
held that the owner of movable goods could not law- 
fully fix a resale price for the same, because in doing 
so he would at one and the same time sell the goods 
and still partly retain or control the same, thereby un- 
warrantly making his own will take the place of the 
law of the land in regard to such movable goods. It 
was also held that the power to make price limitations 
for the future could not be exerted consistently with 
the prohibitions against restraint of trade and 
monopoly as contained in the anti-trust law. In the 
case of Henry us. A. B. Dick Company, relating to 
mimeographs and supplies for the same, it was held 
that the manufacturer could make his license for oper- 
ating the machines sold by him under his patents con- 
ditioned upon the purchase of supplies for this ma- 
chine from this same manufacturer. It was also held 
that the patent laws warranted the making and enforc- 
ing of such contracts. However, as pointed out by 
Chief Justice White, this decision was rendered with 
the concurrence of four members of the Court at a 
time when there was one vacancy on the bench and 
one member of the Court was absent, and the other 
three members dissented from the ruling. l 

In Bauer vs. O’Donnell, the Court held that patent 
laws could not be invoked as to the right of vending 
patented goods, thus confirming the general trend `of 
the decisions rendered in the Bobbs-Merrill Company 
case and in the Miles Medical case. However, the 
question then raised was only as to the right to vend 
the goods, hence the Court reserved any express state- 
ment concerning the scope rendered by the patent law 
as to the right to use the goods. A somewhat similar 
decision was given in Strauss vs. Victor Talking Ma- 
chine Company, in which it was held that the regulating 
of the future price or of the future marketing of a 
patented article was not within the monopoly granted. 

After reviewing these prior decisions, the Supreme 
Court held that the alleged price-fixing contract was 
contrary to the general law and was not within the 
monopoly conferred by the patent law, and that the 
latter therefore could not properly be invoked under 
the guise of. a patent-infringement suit for enforcing 
such a contract. The Court also held that no right or 
privilege granted by the patent laws had been violated 
by the price-cutting, and that a patentee cannot lawfully 
reserve a part of his monopoly right after delivering 
and receiving pay for his patented article. 

Two of the members of the Court dissented from 
part of the ruling, while Justice Brandeis concurred in 
the decision as a matter of law, but expressed his belief 
that the entire matter of price maintenance is an 
economic question. In other words, he believed that 
the Court properly decided the matter according to our 
laws, but that if this decision proved harmful in its 
operation, remedy should be had through congressional 
legislation or through the Federal Trade Commission. 
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Method of Eliminating Metal Fatigue— Quarry Installs 
Modern Electrical Equipment—Other Central-Station Items 


NEW QUARRY WITH MODERN ELEC- 
TRICAL EQUIPMENT. 


Crushing and Screening Plant Having a Connected Load 
of 800 Horsepower in Motors. 


The ready market for crushed, classified stone, 
suitable for concrete construction and highway work, 
has stimulated the Lehigh Stone Company, of Kanka- 
kee, Ill., to open and equip in modern fashion a new 
quarry seven miles west of that city. The quarry, and 
crushing and screening plant have been in operation 
about a month. 

This plant is electrically operated throughout, en- 
ergy for which is supplied to the motors at 440 volts, 
three phase, 60 cycles, by the Public Service Company 
of Northern Illinois, which extended a transmission 
Hine from Kankakee to the quarry and erected an out- 
door transformer. The motors are all Allis-Chalmers 
make, slipring type with drum control, each being belt- 
connected either to the machine it operates, or to a line 
shaft for group drive. W. R. Crawford, of Allis- 
Chalmers Manufacturing Company, who sold the mo- 
tors, supervised their installation. These motors aggre- 
gate a connected load of nearly 800 horsepower. l 

The large crusher and bucket elevator served by it 
are operated by a 200-horsepower motor ; and the sec- 
ondary crushers are driven by two 100-horsepower 
motors, the 76-foot elevator and the rotary screens 
being operated by one of 75-horsepower. Conveyors, 
smaller screens and pumps are operated by motors of 
smaller sizes. 


The material quarried here consists of clear, hard, | 


white dolomite, existing in nearly horizontal strata 
from 5 to 8 inches thick, not accompanied by clay 
seams. It comes within about 2 feet of the surface, 
requiring no expensive stripping. The deposit, cover- 
ing a considerable area, has been tested to a depth of 
100 feet by diamond-core drills, by which its uniform 
grade was proved. The material breaks up readily, 
making it possible to operate the plant at high capacity 
and efficiency. 

The present bed of the quarry grades down to 12 
to 15 feet below the surface level. Blast holes, 554 
inches diameter and 12 to 14 feet in depth, are made 
by Clipper drills and the shooting of a series of holes 
at one time breaks a month’s supply of rock for the 
plant. The broken rock is loaded into 4-yard Peteler 
side-dump cars by a Bucyrus steam shovel, and hauled 
to the foot of an incline over a 36-inch-gauge indus- 
trial track by a dinky locomotive, 16 such cars being 
in use. The loaded cars are drawn up the incline by 
cables attached to two motor-operated friction hoists 
of Power & Mining Machinery Company make, and 
dumped into the crusher bin, which is 20 to 30 feet 
above the ground level. 

The initial crushing is by a No. 36 gyratory crusher, 
Superior type of Power & Mining manufacture, driven 
bv an Allis-Chalmers 200-horsepower motor through 
belt transmission. The crusher product is carried by 


a 36-inch bucket elevator to a scalping screen, 60 
inches diameter by 16 feet long. The material that 
passes the scalping screen is in marketable sizes and 1s 
carried on to bins; the reject, or oversize, from the 
scalper is recrushed in No. 714 and No. 6 crushers. 
In the recrushing, screening and sizing that follow the 
scalping screen, four crushers are used—No. 713 and 
No. 5 Allis-Chalmers, and two No. 6 Austins. 

A belt conveyor operating below the crushers de- 
livers the material to a Chalmers & Williams bucket 
elevator, 36 inches wide by 76 feet long, that stands at 
an angle of about 75 degrees and which discharges into 
a Traylor all-steel rotary screen, 60 inches diameter by 
24 feet long; this is jacketed with 14-inch wire, with 
11-inch square appertures, by which the undersize of 
1 inch and smaller is passed and discharged upon a 
conveyor by which it is delivered to a second Traylor 
rotary screen, 48 inches in diameter and 20 feet long. 
The products of this system of screening consist of 
114, 2 and 3-inch sizes from the 60-inch screen, and 
from fines up to 1 inch from the 48-inch screen. 

To prepare pulverized limestone for agricultural 
purposes, 14-inch rock may be conveyed from one of 
the bins to a set of 14 by 24-inch Buchanan rolls and 
an Allis-Chalmers pulverizer, the crushed material, 
after undergoing a screening and sizing process, pass- 
ing to fertilizer bins. 

The 36-inch gyratory crusher, friction hoist and 
some other equipment were sold by O. E. Thaleg. Chi- 
cago, district manager for Power & Mining Machinery 
Department of Worthington Pump & Machinery Cor- 
poration, 

The two large Travlor revolving screens were sold 
by L. J. Hewes, Chicago district manager for the Tray- 
lor Engineering & Manufacturing Company. 

The plant was designed by W. R. Sanborn, of Kan- 
kakee, general manager for the Lehigh Stone Com- 
pany, who has had much experience in such work. 
Thomas Haunt is superintendent of plant and quarry. 


LOW COST OF ELECTRIC COOKING. 


While electric cooking has not yet reached the 
stage of wide everyday usage in the United States, it 
has made vast strides. In Great Britain, the shortage 
of gas, coal and food have combined to accelerate the 
use of electricity as a cooking agent since the war. 
The use of the so-called communal kitchens, huge 
restaurants for public feeding, have also encouraged 
electric cooking, and it is, in fact, claimed this mode 
of cooking eventually proves cheaper than cooking any 
other way. 

It has been stated that in Newcastle between 
35,000 and 40,000 meals are being prepared weekly by 
means of electric cooking and at a cost of about 2 cents 
for between four and five meals cooked. In fact, the 
installation of electric cooker equipment in Newcastle 
has been so satisfactory from all viewpoints that plans 
are under way to install equipment capable of han- 
Gling 200,000 meals per week instead of 40,000. 
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BRILLIANT RECORD MADE IN A LIBERTY 
LOAN CAMPAIGN. 


What a Central-Station Organization Accomplished in 
Three Weeks. 


The following is an interesting account of the meth- 
ods adopted and the results attained by the Edison 
Electric Hluminating Company organization, brooklyn, 
N. Y., in the Liberty Loan campaign which it carried 
on between April 15 and May 4, resulting in subscrip- 
tions aggregating $1,052,300. 

Beginning the 15th of April, the entire sales force 
oi the company was instructed to devote from four to 
six hours daily of the company's time in a house-to- 
house canvass for Liberty Loan subscriptions. The 
men were required to turn in daily a detailed report of 
the calls made, with the results. A meeting was held 
the first day of the campaign by the general sales agent 
at which, time he gave final instructions, the reasons for 
the campaign, and suggested that every man present 
subscribe then and there for at least one bond. With- 
out exception this was done, and over $3300 was 
signed for. 

The men devoted not only four to six hours of the 
company’s time on this work, but in many cases gave 
up their evenings. During noon hour the men ar- 
ranged to give short talks in the factories in their dis- 
tricts and usually were well repaid for their efforts. 
Another method of obtaining subscriptions was the 
formation of two complete night crews for work among 
the amusement places, such as theaters, motion picture 
houses, restaurants and cabarets. Several soldiers and 
sailors from the Navy Yard were secured, together 
with two Army trucks, and each crew would start out 
with a definite list of places to visit. Each truck usually 
carried one or two good speakers. The crew would go 
through the house for subscriptions and in almost 
every case with remarkable results. 

The returns from these trucks each night varied 
from $5000 to $40,000 each. In one case, the crew 
was assigned to a large dinner and “worked the house” 
with the result that $1,049,000 in subscriptions were 
secured. The Brooklyn Edison crew received credit 
tor $400,000 of these subscriptions, the balance going 
to assisting committees who had representatives pres- 
ent. 

Considerable rivalry developed between the several 


*1,046, 550.00 


Over one million dollars—to be exact, $1.046,550.00 
—had been subscribed to the Third Liberty Loan in 
the canvass by our sales force up to last night 


Brodklyn Eagle-§3/5/18 


| Unfortunately owing to our rcducced force due to 
| the inroads of the war, manv of our customers were 
| unable to be seen--but those whe have been canvassed 
responded gencrously 


To them and to our own force we express our ap- 
preciation 
reached it 


We aimed at the million goal—and 


Cleaner Sale—but more of that later 


EDISON ELECTRIC ILLUMINATING CO. 
OF BROOKLYN 


Tomorrow we get back to business with a Vacuum 
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broexlyn Telly Daclen/14/18 


To Brooklyn Edison Customers 


“With our backs to the wall, end believing in the justice of our 
cause, each one of us must fight to the end.” 


Field Marshal Haig’s order of yesterday to the British Army aç- 
plies to us all. It is now or never! 

To do our part in the fight, beginning tomorrow morning, our 
entire selling force will join in the Third Liberty Loan Campaign, and 
wil. Stake a complete canvass of all Edison Customers. 


It is a work devoid of all compensation, except that whicn comes 
from the satisfaction of doing one’s duty in this World Crisis. 


We know Edison Customers will appreciate the spirit under 
which this work is undertaken, and we bespeak for our salesmen’s call 
thet reception which is best measured by results obtained. 


EDISON ELECTRIC ILLUMINATING CO. 
OF BROOKLYN 


bureaus of the sales department, each striving to head 
the list on the daily report issued by the advertising 
manager. Right up to the very last day, the Advertis- 
ing and Appliance Bureau led the race, with the Com- 
mercial Engineering Bureau a close second; but they 
were both pushed out of first and second places by the 
Williamsburgh office, which came up from fourth 
place and won by a margin of $4000. 

The men took considerable pride in their personal 
record, the final report showing that W. F. Hutchin- 
son of the Williamsburgh Office had secured $134,800, 
with J. E. Gutfleisch of the Bedford Office second, 
with $115,800, and I. T. Smith, Jr., of the Commer- 
cial Engineering Bureau third with $109,150. 

The final daily report shows a grand total of 6785 
subscriptions taken during the three weeks of the cam- 
paign with an aggregate subscription of $1,052,300. 

On Sunday, April 14, an advertisement was run in 
all the Brooklyn Sunday papers, which started with 
this paragraph: 

“With our backs to the wall, and believing in the 
justice of our Cause, each one of us must fight to the 
end.” (Field Marshal Haig’s order to the British 
Army.) 

It was stated to customers that beginning April 15, 
the company’s entire selling force would devote a cer- 
tain part of the day to the canvass of Liberty Loan 
subscriptions and requested the customers to receive 
them and subscribe through them, if possible. 

On May 5, the day following the close of the cam- 
paign, a second advertisement was inserted giving the 
final results and thanking customers and the company 
force for their efforts. 


ELECTRIC OVENS FOR CONSERVING 
MEAT. 


In a recent publication issued in Great Britain it 
is stated that the use of rooo electric ovens, each of 
100 pounds capacity, would save at least 10,000 pounds 
of cooked meat per diem, as compared to cooking with 
coal or gas-fired ovens. The saving thus incident to 
electric cooking of meat would suffice to feed some 
50,000 persons daily. The electric oven and range is 
finding great favor in the British communal kitchens, 
not for its economy of edibles alone, but because of 
its accurate automatic control, efficiency and general 
flexibility and convenience. 


IRONING OUT CRACKS IN IRON. 


Electrical Method of Eliminating Fatigue of Metals. 


A method of renewing crystallized metal pipe is in 
vogue in California that is as successful as it is radical. 
And it is a method that should be of very real interest 
to all central-station companies. The method referred 
to is that being employed by the Bardeen Corporation 
at Brea, California. The method consists of heating 
casing, tubing and drill pipe in the oil fields electrically, 
or when desirable by means of other sources of heat. 
Electricity is the most satisfactory, efficient and in all 
ways superior, except in that item of cost. 

Considerable pipe and metal is lost annually in the 
oil fields due to crystallization, becoming brittle and 
twisting so that it breaks. The result is loss of time 
and material, loss of money, since the metal is sold 
as junk, and reduced production of the wells while 
changes are being made. By the following process, 
known as the Bardeen process, after its inventor, 
Hugh A. Bardeen, junking of drill pipe may be a 
thing of the past, as by this process it is claimed pipe 
may be made over to a condition as good as new at 
low cost. 

Steel which has been subjected to repeated shocks 
will break easily and the fractures show a crystalline 
appearance, due to repeated stresses which occur 
therein. The crystals are in the steel at the start and 
the shocks to which the steel is subjected do not form 
more crystals nor do they materially modify those 
that already exist in the steel. What happens is that 
as the steel is repeatedly stressed, either by bending, 
pulling or twisting, it becomes fatigued. This fatigue 
is probably merely the first stages of an infinite num- 
ber of small cracks or tears in the body of the steel 
and these tears naturally tend to occur along the faces 
of the crystals of the material, at first of microscopic 
dimensions that do not materially weaken the metal. 
As they spread they greatly weaken the metal, which 
eventually parts along the-crystal faces, and the char- 
acteristic fracture, which is referred to as crystalliza- 
tion, occurs. 

Before this state of fatigue continues sufficiently 
to weaken the metal materially, or in other words if it 
is taken in time, it can be partly arrested by heating 
the material to a welding heat. But the mere heating, 
while it tends to stop the cracks from spreading and 
while it may rearrange the crystals so that some of 
the cracks are partly closed, is of little value unless it 
is done early, and in fact before much of this tearing 
away of the metal occurs. A badly fatigued pipe can- 
not be restored to its original strength by merely heat- 
ing it. l 
ë The Bardeen process not only heats the pipe, but 
also involves the application of longitudinal pressure. 
In the first place, during heating the pipe has heavy 
spring pressure on its ends so that there is a constant 
pressure of about 3000 pounds on it in the direction 
of its length. As the pipé is heated to a carefully reg- 
ulated temperature this pressure tends to squeeze the 
pipe together and to repair any small cracks running 
around the pipe. This it does just as a blacksmith 
makes any weld, namely, by heat and pressure. It is 
true that the blacksmith hammers the metal, but that 
is merely his way of getting pressure. In big steel 
mills the idea of hammering metal 1s gradually being 
done away with and large hydraulic presses are com- 
ing into very general use for forging steel. The spring 
pressure of the Bardeen process is an important fac- 
tor, but not the most important one. 

In the process electricity is used as the heating 
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medium and, while somewhat expensive, is necessary 
for reasons which will be later pointed out. The first 
great advantage of the electric method is that each 
joint can be heated separately and the heat carefully 
controlled. In practice it requires something over 
fifteen minutes in which to heat a six-inch pipe twenty 
feet long and during the heating the operator is able 
at all times to observe the pipe, which rests on a flat 
surface and is covered with a light asbestos hood. By 
heating it electrically and slowly the joint is very 
evenly heated throughout its length and has a chance 
to expand slowly. As soon as the pipe reaches a de- 
sired temperature the heating operation is shut off in- 
stantly. As during the heating operation the current 
actually flows through the pipe and the heat is gen- 
erated in the body of the pipe, this heat is evenly gen- 
erated throughout the body of the metal, and as all 
the losses are on the outer and inner surfaces it fol- 
lows that these surfaces are the cooler. Considering 
the pipe as a plate, it will be seen that the surfaces of 
the plate are cooler than the interior. It is highly 
probable that this unequal heating through the thick- 
ness of the material causes a working which helps to 
weld the cracks and arrest the fatigue. It is not this 
feature which makes the process a success, however, 
but the electromagnetic action which is taking place 
simultaneously. 

_ To understand this action it must be understood 
that, with the very heavy current used, the mag- 
netic effect is very marked. - Large spikes will 
hang on the woodwork surrounding the pipe and a 
crowbar is pulled into the magnetic field anywhere 
around the pipe. This external or stray field is small 
as compared to that which flows through the pipe it- 
self, however. The magnetic lines of force flow in a 
plane at right angles to the direction of current flow— 
that is, as the current flows along the pipe the mag- 
netic lines flow around it. It is easy to calculate that 
the steel of the pipe is saturated with magnetism. It 
is, further, easy to calculate that the force exerted, 
which is in effect a squeezing of the pipe together, is in 
excess of three hundred pounds per square inch. In 
other words, the magnetic pull in the body of the ma- 
terial is at least three hundred pounds per square inch. 
Under this enormous pressure any cracks are “ironed 
out” and the material of the pipe rewelded over the 
cracks. Moreover, as the pipe is treated on alter- 
nating current, this magnetic pull is applied and re- 
leased from eighty to one hundred times a second. 
As the pipe is under this pressure, which is working 
constantly for from fifteen to twenty minutes, it is 
not surprising that after being cooled it fails to show 
any evidence of fatigue. 

Now, it will be seen that this electrical process dif- 
fers from ordinary annealing in several ways. 

Firstly, there 1s accurate temperature control. By 
using a pyroscope or optical pyrometer in the hands 
of a carefully trained man is the proper temperature 
at which to heat pipe to get the best results exactly 
obtained and not exceeded. Any such scientific and 
accurate control would be impossible without the use 
of the electric current. 

Secondly, during heating the pipe is under consid- 
erable axial pressure; in fact, the pressure lengthwise 
on the pipe is about 600 pounds per square inch 
of pipe section. This longitudinal pressure is sufficient 
to squeeze the pipe together lengthwise and eliminate a 
large part of the small cracks. 

Thirdly, at the same time the circulating magnetic 
fluxes are busy kneading the whole mass of material 
of the pipe and closing up and welding out any cracks 
which may extend lengthwise of the pipe. 
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Current Transformer Phase-Angle Error — Switchboard 
Meter Hazard - Bare Pipe Heat Loss— Lighting Schedules 


GRAPHICAL REPRESENTATION OF PHASE 
ANGLE ERROR OF CURRENT 
TRANSFORMERS. 


The phase angle of a current transformer is the 
small angle by which the secondary current is in ad- 
vance of the primary current, and as is well known, 
the effect of this angle is to cause an error in the indi- 
cation or registration of wattmeters or watthour meters 
in addition to the error resulting from any error in the 
current ratio of the transformer. The magnitude of 
the phase angle error depends on the power-factor of 
the load; negligibly small at 100 per cent power- 
factor, it becomes larger and larger for lower and 
lower power-factors. 

The percentage change in the power ratio of a cur- 
rent transformer due to phase angles from o degree to 
4 degrees and at power-factors from Io per cent to 
gO per cent may be obtained from the accompanying 
curve. For lagging power-factors, as caused by in- 
duction motors or other inductive loads, a positive 
phase angle causes a decrease in the power-ratio of 
the current transformer. Thus, if at a given load cur- 
rent the transformer has a phase angle of +38 min- 
utes, at 50 per cent power-factor lagging, as may be 
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Curve for Determining Error Due to Phase Angle of Current 
Transformer. 


seen by referring to the curves, this will cause a 1.6 per 
cent decrease in the power ratio of the current trans- 
former due to the phase angle only. If at some other 
load current the phase angle is +42 minutes, at 80 per 
cent power-factor lagging this will cause a 0.9 per cent 
decrease in ratio, while at 30 per cent power-factor it 
will cause a 3.8 per cent decrease in ratio. The ac- 
companying curves are used for determining the phase 
angle error of current transformers in the standards 
laboratory, University of Wisconsin. 


A DANGER OF 600-VOLT DIRECT-CURRENT 
SWITCHBOARD WATTMETERS. 


By M. S. MONTGOMERY. , 


For metering heavy-current railway circuits and 
machines at 600 volts, the Thomson type of watt- 
meter is almost universally used. These meters, which 
may have a capacity up to 10,000 amperes and even 
higher, are usually equipped with glass front and sides 
and heavy terminals and current coil which carry the 
main current passing through the meter. The meters 
are mounted as close to the circuit they measure there- 
fore, which ordinarily means upon the switchboard, 
and in such locations that the conductor length is a 
minimum. The result is that it often happens that 
these meters are mounted on the front of the switch- 
board at the level of the operator’s face. 

With meters installed in such a location, the ques- 
tion naturally arises as to whether or not there is an 
element of risk attached to mounting meters in this 
way. The meter mechanism is entirely enclosed in 
glass. If a short-circuit occurred,„in the meter the 
expansion of the gases would burst the glass with an 
effect much like that of an explosion. If an operator 
happened to be passing the meter at the time the glass 
shattered it is extremely likely that he would be 
seriously injured if not actually blinded. In many 
cases this has actually happened. That far more acci- 
dents have not, in fact, taken place is due to good luck 
more than anything else. 

Short-circuits may be caused by insulation failures 
between shunt and series coils, grounding of windings 
or contact hetween a grounded frame and the trolley 
side of the meter. Numerous cases are on record 
where these meters have blown out their glasses dur- 
ing thunder storms, and this has, in fact, happened so 
often with one large company that these meters are 
now treated as dangerous places during thunder 
storms. 

That the formation of sudden and extreme pres- 
sures can he prevented to some extent by the installa- 
tion of a vent to enable immediate escape of gas has 
been attempted by experiment, but the writer finds it 
very difficult to design a valve that operates with suffi- 
cient rapidity to prevent stressing the glass and at the 
same time not occupy space or allow dirt to enter the 
case. Leaving a large air space in the switchboard 
allows escape of the gases forming on~short-circuit, 
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but at the same time permits dirt to enter at the rear 
and also makes the meter susceptible to error due to 
temperature changes. 

A short-circuit on a 600-volt busbar with 10,000 
kilowatts and more behind it is capable of doing con- 
siderable damage, even if the initial short takes place 
through a resistance limiting the initial current rush to 
a few amperes, because with 600 volts applied the 
cuprous gases and high voltage usually cause the short- 
circuit path to increase. Havoc is easily caused to 
station apparatus in such cases. In large stations, 
therefore, it is a matter that deserves careful consid- 
eration as to whether or not there is any justification 
for installing Thomson wattmeters for 600-volt serv- 
ice on the front of the switchboard on a level with the 
operators’ face. If it 1s done, notice to consider such 
meters as hazardous during thunder storms should 
most certainly be posted in the stations where the prac- 
tice is followed. The writer is familiar with some half- 
dozen cases where lightning has caused blowouts of 
the glass-enclosed meters. 


COST OF HEAT LOSSES FROM BARE PIPES. 


By W. F. ScHAPHORST. 


Bare steam pipes have been preached against ever 
since the ‘time of Watt, yet the bare pipe is still with 
us and losing money for its owner. Every steam pipe 
of any importance and size should certainly be covered 
unless it is a radiator pipe and is intended to radiate 


heat, or, unless it is an exhaust pipe or something of 


that sort. 

Perhaps the reason why owners are so slow to 
cover and insulate piping is because they regard the 
idea as being mostly theory and that in practice the 
actual money loss does not amount to much. 

Perhaps money loss has not been brought to the 
attention of the owner clearly and forcibly enough, 
and the reason why this has not been done is because 
of insufficient information on the subject, a good re- 
liable formula that would tell quickly how much money 
was being lost through heat in ro hours, or in 100 
hours, has been lacking. 

In the 1915 Proceedings of the American Society 
of Mechanical Engineers, however, is contained some 
good information on the subject. L. B. McMullan 
made sorne reliable and thorough tests by means of an 
electrical method and plotted his results in the form 
of a curve. His results have been used in order to 
develop a trustworthy formula—a formula that will 
handle any ordinary case of heat loss from bare pipes. 
Then, with the formula as the basis, the accompanying 
alinement chart has been gotten up. In using this 
chart it is not necessary to do any figuring. Simply 
lay a straightedge across the chart four times as indi- 
cated by the dotted lines and the cost of the heat loss 
is immediately found in the right-hand column. 

This is the formula: 

(1.6 + .0056 D)DHAC 
Cost of lost heat in H hours = —————————_——_—- 
| 2000 BE 
where D = the temperature difference in degrees F., 
or the pipe temperature minus the room 
temperature ; 
H = the number of hours during which heat is 
S lost; 
A = area of bare pipe in square feet; 
C = cost of coal per ton of 2000 pounds, in 
dollars ; 
B = B. t.u. per pound of coal; 
E = boiler efficiency. 
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For convenience, these same letters have been used 
to designate their various columns in the chart. 
For example, take a case where 


C = $3.50; 
A = 100; 
D = 200; 
H = 200; 
B = 12,000; 


E = 6o per cent. 

What is the cost of the lost heat? 

The dotted lines drawn across the chart show how 
the answer—$2.64—is obtained in column Y at the 
extreme right. 

Connect C and A with line CA and locate the inter- 
section with column X. Then connect D and H with 
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Chart for Determining Cost of Heat Losses of Eare Pipes. 


line DH and locate the second intersection with col- 
umn X. Now locate the mid-point M between these 
points of intersection and lay out the line BM HA, 
locating the intersection with column HA. Lastly, run 
a line through that point of intersection and the 60 
per cent (column E)—line HA E Y on the chart— 
and the final intersection with column Y gives the 
answer, $2.64. 

By following this method any ordinary problem is 
easily solved. If the number of hours were 2000 
instead of 200, the same lines shown would be used 
but the decimal point would, of course, be moved one 
place to the right, making the cost $26.40 instead of 
$2.64, and if, in addition, the area were r000 square 
feet instead of 100, the decimal point would be moved 
over one more place to the right, making the cost 
$264.00. The range of the chart therefore covers a 
wide range. It includes temperature differences from 
13 to 500 degrees Fahrenheit, all heat values for coal. 
and a boiler efficiency range from 10 to 100 per cent. 

This chart shows distinctly the money loss through 
bare pipes. Its aim is to influence the owner to cover 
those pipes. It is true that pipe covering will not save 
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all of this money but it will save much of it. The 
proportion of money saved depends entirely upon the 
efficiency of the covering. No covering made is 100 
per cent efficient, but that efficiency is closely ap- 
proached. 

For example, in covering the pipe whose area is 
1000 square feet and which is heated for 2000 hours, 
if the covering has an efficiency of 8o per cent, the 
money saved in the 2000 hours, or 83.5 days, would be 
$264 X 0.80 = $211. 


A TOOL FOR CLAMPING HOSE. 


By C. H. WILLEy. 


All rubber and canvas hose deteriorates with time. 
With the rough usage often accorded it, deterioration 
is quite rapid and frequent cutting out of defective 
sections and splicing in new sections results. There 
are many instances where hose of various sorts is em- 
ployed by electricians, station operators, boiler tenders 
and so on. Hose is used by coal handlers of small 
plants for wetting down the coal. It is used in the 
boiler room for cleaning purposes, likewise for clean- 
ing out condensers under turbines. In the station it is 
used for blowing out generators, synchronous con- 


D E 
Detalis and Method of Using Clamp. 


verters, transformers and the rear of switchboards and 
other such applications. Often the hose is treated 
carelessly and breaks and leaks occur. 

The simple home-made wire binding or clamping 
device shown in the sketches, made from a bolt, nut 
and piece of 34-inch flat stock, is used by the writer 
to make quick repairs when air hose gives trouble by 
bursting or a coupling pulls out. This tool is very 
simple, yet it does first-class work and is as good as 
any offered on the market. 

_ The head of a common bolt A is drawn to a wedge 
and a groove cut for the wire; a crosshead B is made, 
and the tool is ready. Loop the wire, as at C, around 


the hose and secure to the holes in the crosshead; put — 


the bolt in place, as at D, and tighten the nut against 
the crosshead until a good strain is felt. (Be careful 
not to cut the hose.) Then swing the tool downwards 
to form the hooks, as at E; cut off the excess wire and 
the repair is completed. 

The use of this clamp enables rapid splices to be 
T and made in a way that assures a satisfactory 
job. 


COMPRESSED AIR FOR CLEANING 
SWITCHBOARDS. 
Compressed air is frequently employed for blowing 


out switchboards, and the apparatus mounted upon 
them. For the rear of the board a pressure between 
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50 and 8o pounds per square inch suffices for removing 
dust from conductors, oil switches, rheostats, and so 
forth. The nozzle of the hose should be insulated, of 
course, so that there is no possibility of causing short- 
circuits or shock to the operator. 

Compressed air may also be used for the front of 
the board, for blowing round meters, switches, etc. 
However, for the front it is often considered better to 
use a bellows rather than high-pressure air. With a 
bellows it is permissible to remove the glass covers of 


Street Lighting Schedules for June. 


Every plant operating street lighting circuits must 
have a definite schedule for lighting and extinguish- 
ing the lamps. Below are given the two most com- 
monly used schedules as compiled for next month. 
The table is compiled for latitude 40° north. Since 
throughout June the “day-light saving” plan of hav- 
ing all clocks set one hour ahead of standard time 
will be followed, the time given in the table (instead 
of being mean local or solar time, as is usually indi- 
cated in general street lighting schedules) has been 
advanced one hour in each case. 
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Night All-Night Schedule. Moonlight Schedule. 
of oo ——— 
June Light. Extinguish. Light. Extinguish. 
l 8:50 5:05 8:50 2:05 

2 ie es 8:55 5:05 8:55 2:35 
Sa 8:55 5:00 8:55 3:10 
ES 8:55 5:00 8:55 3:40 
STET EAA! 8:55 5:00 8:55 4:20 

O niece 6 8:55 5:00 8:55 4:30 

7. dt E 8:55 5:00 8:55 4:30 
g. .. 8:55 5:00 8:55 4:30 
Os Pee 8:55 5.00 8:55 4:30 
1G EES, 9:00 5:00 9:00 4:30 
ll. . 9:00 5:00 9:40 4:30 
12 . .. 9:00 5.00 10:15 4:30 
Load daca 9:00 5:00 10:40 4:30 
E cae ae 9:00 5:00 11:10 4:30 
I5 . . 9:00 5:00 11:35 4:30 
16 . . 9:00 5:00 11:55 4:30 
i E 9:00 5:00 12:20 4:30 
E 9:00 5:00 12:50 4:30 
19 a 9:00 5:00 1:20 4:30 
20 . . 9:00 5:00 1:55 3:30 
A EEEE 9:00 5:00 2:40 4:30 
a re 9:00 5:00 No light 
23... .. 9:00 5:00 No light 

24 .. - 9:00 5:00 No light 

(Sa ee 9:05 5:00 9:05 10:25 
Pa a he hese es 9:05 5:05 9:05 11:05 
7 a ee 9:05 5:05 9:05 11:40 
Cs ae 9:05 5:05 9:05 12.10 
29 . .. 9:05 5:05 9:05 12:40 
SO 2h ednck od 9:05 5:05 9:05 1:10 


Tables for each month of the year, rules for the 
two schedules given above and for modifications of 
them, corrections for standard time and latitude, 
monthly and yearly total hours of burning for the 
nve most common schedules, as well as other infor- 
mation pertinent to the subject, are printed in a 
booklet obtainable from the EtrctricaL Review for 23 
cents a copy. 


relays and meter covers and blow gently, thus remov- 
ing dust that insists on settling. The valves of over- 
load bellow-type relays may also be cleaned in this 
way, at which time it is good practice to determine the 
workability of the relay, High-pressure air should 
not be used for these purposes, as meters would be . 
damaged and there is also likelihood of dirt being 
blown into the valves of relays, obstructing them, and 
making them unworkable. | | 
In a station there is a place for both high and low 
pressure air, and each should be used only in its place. 
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SOME COMMENTS ON CONDUIT BENDERS. 


Block and Roll Benders That Are Mounted on Posts— 
Use of Hickey Driven in Ground. 


By TERRELL CROFT. 


[This ts the fourth and last of a sertes of articles de- 
scribing different types of conduit benders and commenting 
on their use. These articles form a cery suitable sequel to 
the seven articles on “Methods of Bending Conduit,’ by the 
same author, which appeared in the ELectricaAL REVIEW of 
January 12 to February 23, 1918, inclusive. ] 

A Bending Rack Comprising Two Rounded 
Blocks Bolted on a Post is illustrated in Fig. 19. A 
rack of this design is often useful for conduits of the 
relatively large diameters. The blocks B, and B, are 
either spiked (or, preferably, held with lag screws or 
bolts) to a wooden column or post. They should, if 
possible, be of hard wood, such as maple. The blocks 
may extend from 2 to 3 inches beyond the face of the 
post, to prevent the pipe from slipping out of place 
while it is being bent. A semi-circular groove cut in 
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Fig. 19.—Bending Blocks Mounted on Post. 


each block close to the post, so that the conduit will 
fit into it, will also tend to prevent such accidents. The 
end of each block should be rounded off as illustrated. 
By shifting longitudinally the position of the conduit 
between the blocks and bending it a certain increment 
in each position, the tube can readily be formed into 
the desired curvature. 

Two Cleats Nailed to a Post May Be Used for a 
Bending Rack as suggested in Fig. 20, wherein the 
wooden cleats are shown at C, and C,. The method 
of using this arrangement is essentially the same as 
that described in connection with Fig. 19. It is a good 
plan to permit C, and C, to extend quite a distance. even 
6 or 8 inches, beyond the face of the post P, to mini- 
mize the possibility of the conduit which is being bent 
slipping off of them. It is also good practice to cut 
close to the post. a groove in each of the cleats in 
which the conduit may be engaged while being bent. 


A Bending Rack May Be Made of a Couple .of 
Old Wheels or Pulleys as diagrammed in Fig. 21. 
The wheels should be held securely to the post with 
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F'g. 20.—Bender Made by Nailing Two Blocks on a Wooden 
Column. 


through bolts, if possible. The operation in bending 
the tube is practically the same as that described in 
connection with the block bender illustrated in Fig. 19. 
It may be desirable to set one of the wheels, W, lower 
on the post than is indicated in Fig. 21, so that the 
general relation of the two wheels will approximate 
that of the blocks B, and B, of Fig. 19. 
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Fig. 21.—Bending Rig Comprising a Couple of Old Wheels or 
Pulleys Bolted to a Post. 


An Inverted Pipe-Tee Hickey Bending Rack is 
shown in Fig. 22 and consists of a malleable-iron pipe 
tee (of a diameter sufficiently large to admit the con- 
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Fig. 22.—Using Pipe-Tee Hickey with Its End Driven in the 
Ground. 


duit which is to be bent) screwed on the upper end of 
a piece of pipe which is held to the floor or earth. 
The height H of the tee above the surface should be 
such that the man, or men, doing the bending can 
exert maximum pressure on the extending end of the 
tube. Ordinarily this would be about 36 to 4o inches. 


METHODS OF COMPUTING OVERHEAD 
EXPENSES OF ELECTRICAL CON- 
TRACTORS. 


Abstract of Address at Madison Convention Giving Three 
Methods as Reduced to Practice. 


By Patt C. BURRILL, 


Secretary, Herman Andrae Electrical Company, Milwaukee, Wis. 


Many articles that have appeared in the trade 
papers regarding overhead expense do not seem to 
cover the field fully and I do not pretend to be able 
to add anything to the volume of literature already 
published on the subject, but I promised to start the 
discussion, and believe if we each contribute some of 
our Own experience we can apply the fruits of some 
of these articles to our local conditions. 

No feature of our business is more important to 
the contractor or business getter than the subject of 
overhead expense. Most of us know too little about 
this at the beginning of the year and too much about 
it at the end of the year; and our present problem is 
to take the experience we get at the end of the year 
and use it at the beginning of the year, or when we are 
planning our business-getting campaign. No contractor 
should be satisfied with breaking even when managing 
an independent business. He should not be satisfied 
in making the same money that he would make if he 
were working for some one else on a salary. A con- 
tractor who does not make a profit above his salary 
would better close out his own business and take a 
position working for one of his competitors. In this 
way he will save gray hairs and worry, get more satis- 
faction and comfort out of life, be just as far ahead 
financially and have time and leisure to devote to the 
cultural things of life. 


OVERHEAD EXPENSES DEFINED. 


We have it on no less authority than that of Mr. 
Goodwin, who made the statement in the Hotel Wis- 
consin at our January convention, that the larger con- 
tractor has a larger percentage of overhead than the 
smaller contractor. This I doubt very much. I do not 
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believe there is any very great variation. I do believe, 
however, that overhead expense today is very much 
greater than it was a few years ago. Overhead expense 
should cover all such items as rent, telephone, man- 
ager’s salary, insurance, postage, printing, automobile 
maintenance, office salaries, advertising, superintend- 
ents’ salaries, interest, legal expense, and the proper 
allowance for bad accounts and for breakage or loss 
of material. The small contractor may think that he 
saves some of these items, but if he analyses matters 
carefully he will find that he has to pay them all in 
the end. If he is his own manager, he should consider 
the salary he would be making if doing it for someone 
else and should charge himself with the same salary. 
When all these things are taken into consideration I 
believe he will find his expense running between 20 
per cent and 25 per cent of the sales. In discussing 
these problems it is customary to assume a figure of 
25 percent. This may have been right a few years ago, 
but we believe it should be more now. — 


THREE METHODS OF GETTING OVERHEAD. 


First Method.—It is a very simple matter for us at 
the end of the year to sit down and take our expense 
after the bills are all paid, figure out a percentage of 
overhead and determine to use it through the following 
year, but I believe a more careful study of the matter 
is needed than by simply arriving at a certain per- 

entage. I have not seen any article suggesting 
any method of figuring overhead expense except to 
take a flat rate and apply it to all our business. This 
we will call the first method. 

But this I object to. If we take this percentage 
and apply it to the sale of an attachment plug where 
we fiddle around 15 or 20 minutes making a connection 
for nothing, you are going to be very sadly in the hole. 
If we take this percentage and apply it to a 15-horse- 
power motor you are going to be beat out by some of 
your competitors. I do not say that it costs as much 
time or worry to connect the 25-cent attachment plug as 
it does to sell the $250 motor but I do say that the per- 
centage of overhead should be as many times as great 
on one job as on the other. 

Second Method.—The second method advanced for 
solving this problem is to have a different rate of over- 
head to apply to different pieces of cost. This can be 
illustrated by a chart covering the year’s business. 
Now this chart gives a complicated method of figuring 
expense wherein you will have to use some such pro- 
portion of this: 


NACE Mal x25 42s dead an Bee Bese $100.00 
5% overhead on material ................ 5.00 
Labor Gece tee ee tesa Gg oe ese Aes 50.00 
14% overhead on labor .................. 7.00 
$162.00 
25% on general expense ...............45- 32.40 
| . $194.40 

10% profit (approximately) .............. 20. 
Total were ne wae kee ie as.e ase ese $215.00 


This is the second method of figuring overhead 
expense and one that is used in most businesses, but to 
which I still object as it does not-show the proper 
relation of cost between small and large jobs. 

Third Method.—What I am trying to get at is that 
it costs a great deal more in proportion to handle the 
small job than it does to handle a large job. If we 
have a hundred $5 jobs and one $500 job, we will 
figure 9/10 of our time fiddling around_with the little 
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‘job and 1/10 attending to the large job. I believe that 
the little jobs should carry many times the overhead 
expense that the big job carries. I do not know any 
way to separate this expense between the small and 
the large jobs in the way I have done between material 
and labor above. 

But the truth is we are getting a higher rate of 
gross profits on the small job and we believe this will 
give us a key in the right proportion in figuring this 
expense. I have, accordingly, analyzed the business 
of a certain month and grouped together all the jobs 
that cost less than $1, $2, etc. You will find the same 
standard in all these groups, namely, that we are taking 
a much larger gross profit on the small job and a much 
smaller gross profit on the large jobs. I got still better 
results by taking together the entire group of jobs 
handled in four months, as shown jn the table herewith. 


Per Cent 
No. of Average Gross 
Jobs. Sale. Cost Cost. Profit. 
382- ioe deta wed $ 409.34 $ 205.69 $ 0.54 99 
SN ales ghee as 1,236.31 649.30 171 90.3 
SOL eus dena 1,652.65 907.37 4.51 79 
192 raare aeh 3,502.53 2,325.15 12.11 63 
120; Shere ets 5,850 82 3,905.77 31.24 50 
BO, ese bene 7,974.21 6,322.41 70.25 26.1 
JLo Geass 8,194.06 6,678.58 130.95 22 6 
CA ai wares eee 4,992.4 3,942 90 281.58 26.6 
Toe eo ews eet 16,516.90 13,403.45 1.031.03 25.5 
LIIS 36 oe eteks $50,909.29 $38,339.81 


This gives a total of 1448 jobs at a total cost of 
about $38,000 and a total selling price of nearly 
$51,000. I argue that it is fair to apply our overhead 
expense in the same proportion as the gross profits on 
this group of work. If we can get some way to figure 
overhead expense so it follows a definite line, we will 
get a method which will let us put a fair price on all 
our work. After considerable experiment I arrived 
at such a line in the form of a series of steps. 

The test of any such method will be if it gives 
enough allowance so that at the end of the year we 
have got our overhead expense right. I have tested 
this out on two or three months’ business and find it 
gives pretty close results. I also have a series of steps 
for such results. 


A SIMPLE BUSHING PULLER. 


By Cuares H. WILLEY. 


There are numberless bushings used in the parts of 
the electrical machinery, engines, motors, generators, 
on reach rods, governor brackets, arms, rocker shafts, 
etc., and a bushing puller is a handy tool. The sketch 
herewith shows one that the writer has constructed 
and used to advantage. Itis adjustable to a fair range 


Simpie But Effective Bushing Puller. 
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of sizes and is very durable, yet easy to make. The 
sketch speaks for itself. A long handle is used to give 
leverage. 


AIR-TIGHT SHELLAC POT. 


By James Burns. 


This kink will save lots of cussing about dried-up 
shellac and hardened brushes. A small quantity of 
shellac is always needed about motors and generators. 
in fact, all about the plant, and no better way of pre- 
serving the shellac and brush can be found than that 
shown in the sketch. Purchase a quart Mason fruit 


Shellac Pot Made of Mason Jar. 


jar, one with a screw top, and cut off the shellac brush 
an inch or so from the brush body. Make a small 
loop handle of flat strap iron as shown in the sketch; 
drill two holes through the feet of the handle and 
through the cover, then with two long wood screws 
secure the brush to the cover, as illustrated. 


AMONG THE CONTRACTORS. 


Ellis Electric Company, Rockford, Ill., has com- 
pleted the wiring of the Rockford National Bank 
Building. This work was done in connection with the 
remodeling of this concrete building. The job ran up 
to about $1000. 

-Electrical Supply Company, Madison, Wis., is in- 
stalling the Couch telephone system in the new plant 
of the Four Lakes Ordnance Company, consisting of 


“an automatic exchange that requires no operators. The 


system is considered well adapted to industrial plants. 
The contract amounted to $1500. Another contract 
just completed consisted of wiring the house, barn and 
other buildings of E. M. Fuller, on Monona Lake at 
the outskirts of Madison. The wiring was in conduit 
and flexible steel. and amounted to about $1000. 

Russell & Company, 56 West 45th street, New 
York City, have been awarded the contract for the 
electrical equipment for the new addition to the Hotel 
Athens, 42nd street and Madison avenue, New York. 
This work includes the electric light and power wiring, 
also fire-alarm system and watchman’s clock system. 
The addition is supplied from a private plant in the 
old building. Russell & Company have also received 
the contract for the electrical work in the premises of 
a Working Girls’ Home, owned by the Y. W. C. A., at 
159 East ro4th street, New York City. The work 
comprises the electric light wiring throughout, but no 
fixtures are included. 


May 18, 1918. 
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Heavy-Duty Electrically Driven Lathes— Pressure Governor 


for Starters—Teaching the 


LARGE MOTOR-DRIVEN, TRIPLE-GEARED 
LATHES. 


David A. Wright, 568 West Washington Street, 
Chicago, sole manufacturer of the Fifield new model, 
motor-driven, triple-geared engine lathes, has three 
shops in operation turning out these machines in 
various sizes to meet demands in government and 
private shipbuilding plants, and in other industrial 
plants. He has two shops in Chicago and one in 


Milwaukee. 


Large Double Motor-Driven Lathe; Swing 96 Inches, Length 
of Bed 65 Feet. : 


The type of machine illustrated represents a new 
development in motor-drive for this type of lathe, 
which is made in eleven different sizes, from 34-inch 
to 96-inch swing, with any desired length of bed, 
requiring motors from 10 to 50 horsepower. The main 
driving motor, mounted at the top as shown in the 
illustration, transmits power to the spindle by chain 
belt. The motor on the-carriage, for quick traverse 
and apron control, ranges from one to five horsepower, 
according to the size of the lathe. The motor drive 1s 
for constant-speed alternating or direct current, or for 
variable speed direct current, and three mechanical 
changes in head are provided. 

The manufacture recently, on special order, of a 
lathe of 96-inch swing and 65-foot bed, for a ship 
building plant, gives some idea of the magnitude of 
some of the work being put through in this country. 
This type of lathe is used in shops devoted to heavy 
gun construction. Some of them have been shipped 
to France for the American base ordnance works: 
others are used by the Submarine Boat Corporation ; 
and 40 are being built for the Japanese Government. 


NEW PRESSURE GOVERNOR FOR GAS AND 
| LIQUID SYSTEMS. 
A new pressure governor to control standard self- 


starters for motor-operated pumps and compressors 
has been developed by the General Electric Company, 


Blind How to Tape Coils 


Schenectady, N. Y. The governor maintains a pres- 
sure between predetermined limits on any gas or liquid 
systems that will not corrode the Bourdon tube. 

This governor can be used on any standard alter- 
nating or direct-current circuit. It is rated for pres- 
sures of 60, 100, 160, 300 or 500 pounds and operates 
within settings of from 3 to 12 pounds between high 
and low pressures. Governors for higher pressures 
can be supplied if desired. | 

The governor consists of a Bourdon tube, an indi- 
cating needle, a graduated pressure scale, adjustable 
high and low-pressure stops to determine the desired 
pressure range, and a relay which actuates the con- 
tacts in the control circuit of the self-starter, all in- 
closed within a dustproof case (Fig. 1) easily opened 
for inspection. 

Action of the governor is dependent on the Bour- 
don tube, which should be connected to an independent 
discharge pipe from the pressure tank. The free end 
of the tube T (Fig. 2) is mechanically connected to 
the indicator needle N moving it over the scale as 
changes of pressure affect the tube. After the settings 
for the pressure range have been made, the governor 
will automatically maintain pressure within those 
limits. 

The operation of the pressure governor is as fol- 
lows: Assuming that the pressure is at the low value, 
as indicated by the left-hand indicator J, the contact C 
on the needle N completes the circuit through the con- 
tact C on the movable arm M, which at the low-pres- 
sure point rests against the stop P’. When this contact 


Fig. 1.—Pressure Governor for Gas and Liquid Systems. 


is made, the circuit is completed through the relay 
coil R, causing the armature A to close. Attached to 
this is the contact CO, which upon closing completes 
the control circuit to the self-starter, causing the motor 


‘to start. The armature is also attached to the spring S, 


which holds the contact C’ firmly against C until con- 
tact is broken at P. l 
As the pressure increases, the needle pointer moves 
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to the right, but its lower part, to which the contact C 


is attached, moves to the left and is followed by the 
movable arm M. When the high-pressure point is 
reached, the movable arm is prevented from traveling 
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further by stop P and the needle continues its course, 
breaking the circuit by separating contacts C and C’. 
The instant the circuit is broken, the relay R is de- 
energized, its armature falls, releasing the tension on 
the spring S, and because the movable arm M is coun- 
terweighted it returns to the stop post P’. 

When the pressure is decreased to the minimum 
value, the contact C again completes the relay circuit 
by engaging contact C’ and the cycle of operation is 
repeated. 

The case is tapped and drilled at the bottom for 
the pressure pipe and electrical conduit connections. 


THE BLIND TAPING COILS. 


Last fall the question of securing some help from 
the blind was taken up by the Westinghouse Electric 


Bilnd Employes Taping Colls. 


& Manufacturing Company with the Pennsylvania 
Association, a branch of which is located in Pittsburgh, 
and a sample lot of motor coils to be taped was sent to 
the Association in order that the employes might be 
given a chance to show what they could do. When the 
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coils were returned, it was very evident that this work 
could be done in an entirely satisfactory manner by 
those who have been deprived of their sight. Accord- 
ingly, arrangements were made with the management 
of the Association to allow some of their employes to 
do this work, payment to be made on a piece-work 
basis. 

As this was an entirely new line of work for them, 
it was decided to have a representative of the Asso- 
ciation go to East Pittsburgh to become familiar with 
the work so as to be in a position to instruct those 
assigned to do the work. The representative selected 
for this training was the wife of a former Westing- 
house employe, who was deprived of his sight last 
summer and who is now employed at the Association. 
She went to East Pittsburgh and was employed until 
such time as the management felt that she was sufh- 
ciently proficient in the taping of coils to teach the 
blind and to inspect their work. 

At the present time, seven persons are employed 
and their efforts have been very satisfactory, insofar 
as quality is concerned. Naturally, as this is new 
work, the speed is not so great as with those who can 
see, but this will increase as they become more pro- 
ficient, and also the number employed will be very 
materially increased. 

In order that they may not suffer any loss of rev- 
enue while learning this new work, the Association is 


A Blind Employe With Previous Electrical Experience. 


paying them the difference between what they earned 
at their former employment and what their present 
production would entitle them to receive. 

One of the employes engaged in this work shown 
in one of the accompanying photographs is Carrol 
Moore, formerly an employe of the Westinghouse 
Company, deprived of his sight, because of his pre- 
vious familiarity with electrical apparatus, finds it easy 
to adapt himself to taping coils. 

In addition to the new venture of coil taping, the 
Association also operates a broom-making department, 
a woman’s department, formerly engaged in chair 
caning, which has now been abandoned in favor of 
coil taping. 

The woman’s department is engaged in weaving rag 
carpets, Red Cross aprons, dresses and various kinds 
of women’s and children’s wearing apparel. 

Some idea of the broad scope of the organization 
may be obtained from the fact that last year the sales 
from the products of the blind employes amounted to 
over $40,000. 


May 18, 1918. 
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Weekly Record of Construction Activities—Conventions 


EASTERN STATES. 


MANCHESTER, N. H.—Manchester 
Traction, Light & Power Company, 46 
Hanover street, has taken bids for the 
erection of a one-story power house 


- addition at its plant, about 25x45 feet. 


F. W. Gay, Elm street, Manchester, is 
architect. 


BELLOWS FALLS, VT.—The sub- 
station of the Rockingham plant of the 
Fail Mountain Company was damaged 


by fire recently with an estimated loss 
of $10,000. 


CAMBRIDGE, MASS.— Cambridge 
Electric Company, 46 Blackstone street, 
has commenced the construction of the 
proposed one-story addition to its boiler 
plant on Western avenue. The struc- 
ture will be about 45x65 feet, and is 
estimated to cost $20,000. The John F. 
Griffin Company, 17 Milk street, Boston, 
is the contractor. 


CANTON, MASS.—Springdale Fin- 
ishing Company has had plans prepared 
for the construction of a one-story 
brick engine plant addition at its works, 
about 45x50 feet in size. A. H. Wright, 
53 State street, Boston, is architect. 


NORWICH, CONN.—Bids have been 
prepared for the construction of a 
power house for the Eastern Connecti- 
cut Power Company, the estimated cost 
of which is $1,000,000. H. Pope Engi- 
neering Company, 185 Devonshire street, 
Boston, Mass., engineer. 


PUTNAM, CONN.—Cochrane Manu- 
facturing Company, 56 Barrett avenue, 
Malden, has had plans prepared for the 
construction of a local power house, 
dam and transmission system. Erastus 
Worthington, Dedham, Mass., is engi- 
neer for the company. 


SOUTHINGTON, CONN.—Clark 
Brothers, Miulldale, near Southington, 
have commenced the construction of a 
one-story addition to their boiler plant, 
about 46x51 feet, in the Milldale dis- 
trict. L. A. Miller, 21 Church street, 
Meriden, is the contractor. 


ALBION, N. Y.—Western House of 
Refuge has awarded a contract for the 
construction of the proposed addition to 
its boiler plant. Henry C. Belson, Al- 
bion, 1s the contractor. 


BINGHAMTON, N. Y.—Bingham- 
ton Light, Heat & Power Company 
has contracted with the Ansco Company 
for supplying electric service to its 
plant at Johnson City, amounting to 
approximately 100 horsepower in small 
motors. 


BROOKLYN, N. Y.—Flatbush Gas 
Company, Clarkson street and Kingston 
avenue, has awarded a contract for the 
construction of a one-story boiler plant 
addition to its works, about 30x40 feet 
in size. John H. Deevos & Brother, 103 
Park place, New York, are the con- 
tractors. 


BROOKLYN, N. Y.—Arabol Manu- 
facturing Company, 100 William street, 


New York, has awarded a contract for 
the erection of a one-story addition to 
its boiler plant at the local works. The 
structure will be about ‘30x4U feet. 
J. H. Deevos & Brother, 103 Park ave- 
nue, New York, are the contractors. 


BROOKLYN, N. Y.—Clark Electric 
Manufacturing Company, 149 Broad- 
way, has had plans prepared for the 
construction of a two-story addition to 
its plant at 24 Vanderbilt avenue. B. W. 
Dorfman, 26 Court street, Brooklyn, is 
architect. 


BUFFALO, N. Y.—Demarest Heat- 
ing Corporation is considering plans for 
the construction of an addition to its 
plant and alterations and improvements 
in the existing works. 


BUFFALO, N. Y.—Fire, on May 5, 
damaged the plant of the Oldman Boiler 
Works, manufacturer of boilers, etc., 
Elk and Illinois streets, to the extent of 
about $20,000. ` 


BUFFALỌ, N. Y.—Buffalo General 
Electric Company has completed the 
construction of new aerial lines on 
Hamburg Turnpike, Fillmore avenue, 
Lakewood avenue, Kensington avenue 
and Baraga street. 


BUFFALO, N. Y.—The Commission- 
er of Public Works has submitted pre- 
liminary data to the city council cover- 
ing the installation of a municipal elec- 
tric-lighting plant. 


BUFFALO, N. Y.—In_ connection 
with the construction of a new plant by 
the Buffalo Cereal Company, a one- 
story reinforced-concrete and steel 
power house will be erected, about 40x40 
feet in size. 


CENTRAL ISLIP, N. Y.—The State 
Hospital Commission, Albany, is plan- 
ning for the installation of new boilers 
and other equipment at the Central Islip 
State Hospital, in connection with a 
new heating plant. Lewis F. Pilcher, 
state architect, Capitol, Albany; E. S. 
Elwood, secretary. 


GLENS FALLS, N. Y.—Adirondack 
Electric Power Corporation 1s consider- 
ing plans for the construction of an 
electric transformer station at Canas- 
tota. H. J. Hunsicker ts chief engineer. 


NEW YORK, N. Y.—Gryphon Rub- 
ber & Tire Corporation, 2541 Bailey 
avenue, has had plans prepared for the 
construction of a one-story steel trans- 
former building, to be located on Bailey 
avenue, near One Hundred and Ninety- 
second street. 


NEW YORK, N. Y.—United Electric 
Light & Power Company, 130 East Fif- 
teenth street, 1s planning for the con- 
struction of a power station on property 
recently acquired at 115-119 West 
Ninety-seventh street. 


NEW YORK, N. Y.—The Interbor- 
ough Rapid Transit Company is making 
rapid progress in the construction of 
a new one-story transformer station, 
about 57x120 feet im size, at 150 East 


Fifty-seventh street. The structure is 
estimated to cost $45,000. 


NEW YORK, N. Y.—In connection 
with the thirty-two story hotel to be 
erected on the site of the old Murray 
Hill Hotel, Park avenue and Fortieth 
street, by the B. L. M. Bates Corpora- 
tion, considerable electric equipment 
will be required, including motors, fans, 
electric fixtures, and other equipment. 


NEW YORK, N. Y.—The plant and 
property of the Submarine Wireless 
Company, 26 Cortland street, owned 
principally by titled Germans and Aus- 
trians, has been taken over by A. Mitch- 
el Palmer, alien property custodian. 
The company was organized in 1912, 
with a capital of $500,000. 


NEW YORK, N. Y.—New York Edi- 
son Company is building a one-story 
transformer station, about 25x45 feet 
in size, at 454 West Twenty-seventh 
street. The structure is estimated to 


cost $35,000. 


SCHENECTADY, N. Y.—Pending 
settlement of their wage increase de- 
mands by the federal authorities, the 
500 striking cranemen of the General 
Electric Company, who have been idle 
since April 30, returned to work on May 
8. A 20 per cent increase was granted 
by the company with the understanding 
that if the federal authorities decide 
upon less, the difference will be re- 
funded by the men. 


SCHENECTADY, N. Y.—American 
Locomotive Company is having plans 
prepared for the construction of a one- 
story addition to its boiler plant, about 
120x175 feet in size. 


YONKERS, N. Y.—Rapid progress 
is being made by the National Sugar 
Refining Company, foot of Main street, 
on the construction of its boiler plant 
addition, brick and concrete, about 85x 
95 feet in size, to cost $40,000. Lynch 
& Larkin, 127 Downing street, Yonkers, 
is the contractor. 


SOUTH PLAINFIELD, N. J.—Spi- 
cer Manufacturing Company is consid- 
ering plans for the construction of a 
one-story power house addition to its 
plant. 


BETHLEHEM, PA.— Notice has 
been filed with the Public Service Com- 
mission by the Bethlehem Electric Com- 
pany of the issuance of bonds for $50,- 
000 to provide for improvements, etc. 


ESSINGTON, PA.— Westinghouse 
Electric & Manufacturing Company has 
entirely completed the construction of 
its local plant, sections of which have 


been in operation for some time. The 
property consists of 110 acres, with 
seven large manufacturing buildings, 


having a total floor area of about 35 
acres. The plant will be devoted to 
the production of the Westinghouse- 
Melville-McAlpine steam turbine reduc- 
tion gears and other marine power 
equipment. 
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HARRISBURG, PA.—The Harris- 
burg Light & Power Company has is- 
sued bonds for $50,000 to provide for 
improvements, extensions, etc. Notice 
has been filed with the Public Service 
Commission. 


LANCASTER, PA—Edison Electric 
Company has filed notice with the Pub- 
lic Service Commission of a bond tssue 
of $115,000 to provide for extensions, 
improvements, etc. 


ELWOOD CITY, PA.—Pennsylvania 
Power Company is said to be consider- 
ing the construction of a dam at Turkey 
Hill, about five miles south of Wrights- 
ville on a site now under considera- 
tion. 


PHILADELPHIA, PA—Electric 
Storage Battery Company has awarded 
a contract to William Steele & Sons 
Company, 30 South Fifteenth street, for 
the erection of the proposed one-story 
addition to its plant. 


PHILADELPHIA, PA.—The United 
States Government, Washington, D. C., 
has had plans prepared for the con- 
struction of a two-story brick and con- 
crete power house for the operation of 
its aircraft plant on League Island at 
the navy yards. 


PHILADELPHIA, PA.—John Brom- 
ley & Sons have awarded a contract to 
George W. Stewart & Company, 2123 
Germantown avenue, for alterations and 
improvements in their boiler plant at 
the northeast corner of Front and Dau- 
phin streets. 


PITTSBURGH, PA.—In connection 
with the construction of a laundry plant, 
the Pittsburgh Modern Laundry Com- 
pany, Inc., is having plans prepared 
for the erection of a power plant for 
works operation, the entire work to cost 
$60,000, Paul W. Irwin, Renshaw 
building, Pittsburgh, is architect. 


WESCOESVILLE, PA.—The Le- 
high County Commissioners have had 
plans prepared for the construction of 
a one-story addition to the local boiler 
plant, about 20x40 feet. Tilghman 
Mover, 824 Hamilton street, Allentown, 
is architect. 


LINTHICUM HEIGHTS, MD.— 
Consolidated Gas & Electric Light Com- 
pany, Lexington Street Building, Balti- 
more, has commenced the construction 
of its one-story local power house, about 
%x40 feet. `The structure will cost 
7,000, The Cogswell-Koether Com- 
pany, 406 Park avenue, Baltimore, is 
the contractor. 


WASHINGTON, D. C.—A bill has 
been introduced by Representative 
Flood of Virginia, providing for the 
development of electric power from 
Niagara Falls to double its present ca- 
pacity. 


PARKERSBURG, W. VA. — Park- 
ersburg Iron & Steel Company will ex- 
pend $12,000 enlarging power house and 
purchasing electric equipment. 


NORTH CENTRAL STATES. 


TOLEDO, OHIO.—Bonds to the 
amount of $10,000 have been authorized 
for the purchase of fire alarm cable. 
Address fire chief. 


YOUNGSTOWN, OHIO.—Hvdraulic 
Gas & Power Company will increase 
its capital stock from $200,000 to $300,- 
000, Extensions and improvements will 
be made. Address generai manager. 
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DATES AHEAD. 


Arkansas Association of Public 
Utility Operators. Annual conven- 
tion, Arlington Hotel, Hot Springs, 
Ark., May 21-22-23. Secretary-Treas- 
urer, R. B. Fowles, Pine Bluff, Ark. 


Electrical Supply Jobbers’ Asso- 
ciation. Annual meeting, Homestead 
Hotel, Hot Springs, Va., May 21-22- 
23. Secretary, Franklin Overbagh, 
411 South Clinton street, Chicago. 


Electrical Contractors’ Association 
of Georgia. Annual meeting. Tybee 
Island, Ga., June, 1918. Secretary, 
Dan Carey, 614 Chamber of Com- 
merce building, Atlanta, Ga. 


American Society of Mechanical 
Engineers. Spring meeting, Worces- 
ter, Mass., June 4-7. Secretary, Cal- 
vin W. Rice, 29 West 39th street, 
New York City. 

National Electric Light Associa- 
tion. Annual convention, Hotel 
Traymore, Atlantic City, N. J., June 
13 and 14. Secretary, T. C. Martin, 
33 West 39th street, New York City. 

Texas State Association of Elec- 
trical Contractors. Annual meeting, 
Galveston, Tex., June 15, 1918. Sec- 


retary, H. S. Ashley, Fort Worth, 
Tex. 

Southeastern Section, National 
Electric Light Association. Annual 


meeting, Atlanta. Ga., June 19-20, 
1918. Secretary-Treasurer, T. W. 
Peters, Columbus, Ga. 


American Institute of Chemical 
Engineers. Summer meeting, Ber- 
lin, N. H., June 19-22. Headquar- 


ters, Mt. Madison House, Gorham, N. 
H. Secretary, John C. Olsen, Brook- 
Ivn, N. Y. 

United States Independent Tele- 
phone Association. Annual conven- 
tion, Hotel La Salle, Chicago, Ill., 
June 25-28. Secretary, W. S. Vivian, 
19 South La Salle street, Chicago, Ill. 


American Institute of Electrical 
Engineers. Annual convention, At- 
lantic City, N. J., June 26-28. Sec- 
retary. F. L. Hutchinson, 33 West 
39th street, New York City. 


Ohio Electric Light Association. 
Annual meeting, Cedar Point, Ohio, 
July 10-12. Secretary, D. L. Gaskill, 
Greenville, Ohio. 


National Association of Electrical 
Contractors and Dealers. Annual 
convention, Cleveland, Ohio, July 17- 
20. Secretary, Harry C. Brown, 101 
West 40th street, New York City. 


Northwest Electric Light and 
Power Association; affiliated with N. 
E. L. A. Annual meeting, Septem- 
ber 11, 1918. Secretary, George L. 
Myers, Pacific Power & Light Com- 
pany, Portland, Ore. 


International Association Munici- 
pal Electricians. Annual conven- 
tion, Atlanta, Ga., September 24-27. 
Secretary, Clarence R. George, Hous- 
ton, Tex. 


AURORA, ILL.—Employes of the 


Aurora, Elgin & Chicago Railroad Com-- 


pany subscribed over $50,000 for Third 
Liberty Loan bonds. They also voted 
to purchase about $1,000 or bonds with 
funds in the treasury of their organiza- 
tion, all interest from which is to be 
expended for worthy war causes, such 
as the Y. M. C. A., Red Cross and the 
Knights of Columbus. 


CAIRO, ILL.—Upon orders received 
from Director-General McAdoo the 
great bridge of the Illinois Central Rail- 
road Company across the Ohio Ri¢er 
at this point has been lighted with elec- 
tricity. 

DIXON, ILL.—The proposed rates 
for increases proposed by the Sterling, 
Dixon & Fastern Railway Company 
has been suspended by the [lhnois Pub- 
lic Utilities Commission. 

DIXON, ILL.—The Illinois Public 
Utilities Commission has suspended un- 
til September 2R the proposed increase 


_in rates for electric current. This is an 


Important ruling as 40 towns and cities 
are affected by the order. 


Vol. 72—No. 20. 


EAST ST. LOUIS, ILL.—It has been 
determined that East St. Louis can not 
furnish power for the proposed new ni- 
trate plant which the United States 
Government proposes to erect. The 
35,000 kilowatts demanded will tax the 
supply of the Keokuk hydroelectric 
plant, unless other consumers are re- 
duced or omitted. Congressman Rod- 
enberg believe that otherwise East St. 
Louis would have a fair chance to 
secure the nitrate plant. 


EAST ST. LOUIS, ILL.—The Illi- 
nois Public Utilities Commission has 
suspended until September 17 the pro- 
posed increase for power service filed 
by the East St. Louis Light & Power 
Company and the proposed increase in 
electric rates filed by the Alton Gas & 
Electric Company. 


PECATONIA, ILL—The installa- 
tion of an electrically-operated pump at 
the pumping station 1s under advisement 
of the council. 


QUINCY, ILL.—Buerkin & Kaemper 
have secured a contract for the erec- 
tion of a new city pump house to cost 
$2,241. Menke Stone & Lime Company 
will lay the foundation. 


RED OAK, IOWA—Red Oak Elec- 
tric Company has applied to the board 
of county supervisors for a franchise 
for electric transmission lines on cer- 
tain roads in Pleasant township. 


LIBERTY, MO.—Liberty Electric 
Light Company has asked the Public 
Utilities Commission for permission to 
increase its rates. Trenton, Mo., to 
which it furnished current, will fight 
any such increase. l 


GUEDYDAN, LA.—Citizens have 
voted $15,000 bonds for an electric light 
system. 


CONCORDIA, KANS.—$10,000 dam- 
age was done recently to the United 
Telephone Company's lines here by a 
snowstorm which broke poles and wires 
over the territory. 


LEAVENWORTH, KAN S.— For 
several weeks experts at Fort Leaven- 
worth have been taking an inventory of 
the telephone lines operated by the 
Leavenworth People’s Telephone Com- 
pany and the Leavenworth Light, Heat 
& Power Company’s power and light 
lines with the view of the government 
taking over the telephone and electric 
equipment and operating it as a separat 
community. 


PLAINVILLE, KANS.—J. H. Lee 
secured the contract for putting in the 
new transmission line from Plainville 
to Palco and also wiring for distribu- 
tion system. The Mill Company, which 
is to supply the electricity for lighting 
poles reserves the right to use the line 
and may put in electricity at Zurich. 


QUINTER, KANS.—An election 
which was held recently voted $5,000 for 
improvements to the electric light plant. 
H. U. Porter, city clerk. 


WILSON, KANS.—The city is fur- 
nishing current to the town of Weber, 
Kans., which in turn is selling it to 
Dorrance, Kans. This arrangement ts 
temporary until Dorrance can vote 
bonds to purchase the Weber transmis- 
sion lines. 


SCHUYLER, NEB.—Bond issue was 
defeated to vote bonds in sum of $i,- 
000 for electrical improvements. 
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SOUTH CENTRAL STATES. 


LYLES, TENN.—In connection with 
the proposed construction of a large 
new plant for the manufacture of wood 
chemicals by the Bon Air Coal & Iron 
Corporation, of Nashville, plans are 
now under consideration for the erec- 
tion of a large power house for works 
operation. 


RUTHERFORD, TENN.—Bonds to 
the amount of $10,000 have been voted 
for establishing municipal lighting. 
Address mayor. 


ENSLEY, ALA—Southern Belt 
Telephone & Telegraph Company will 
expend $17,000 in enlarging its plant. 
Address chief engineer at Atlanta, Ga. 


DANVILLE, ARK—The sum 'of $2,- 
00 was recently subscribed by citizens 
to start operation of the electric light 
plant. 


PRAGUE, OKLA.—Election to vote 
$30,009 bonds for electrical improve- 
ments and $15,000 for water works im- 
provements recently carried. 


SHATTUCK, OKLA.—Bonds to the 
amount of $75,000 have been voted for 
electrical improvements. Burns & Mac- 
Donald, engineers, Kansas City. 


AUSTIN, TEX.—Dallas Light & 
Power Company, of Dallas, filed an 
amendment to its charter April 29, de- 
creasing its capital stock from $1,400,- 
wo to $29,000. This company was re- 
cently absorbed by the Texas Power & 
Light Company of Dallas. 


BRACKETTVILLE, TEX. — Exten- 
sive improvements are to be made here 
to the electric light plant.. 


DEL RIO, TEX.—The city council of 
Del Rio has taken steps to construct a 
municipal electric light and power and 
water works plant. Bonds will be is- 
sued for the purpose. 


MERCEDES, TEX.—Mercedes Wa- 
ter, Light & Power Company will install 
a new engine ot 100 horsepower capac- 
ity and a generator. When the new 
equipment is in operation an all day 
electric power and light service will be 
given at Mercedes. 


WESTERN STATES. 


BUTTE, MONT.—About $70,000 will 
be expended by the Butte Electric 
Railway Company within the next few 
weeks on track and street improve- 
ments, including double tracks, new 
switches, etc. 


CHEHALIS, WASH.—Question of 
granting a franchise to C. E. Anderson 
and others of Portland for a light and 
power system here was decided in the 
negative. 


EVERETT, WASH.—An investiga- 
tion will be started at once hy Engi- 
neer Burns of Burns & McDonnell, 
Kansas City, of the proposed power 
project for Everett to determine its 
capabilities in commercial force and for 
determining the cost of a unit on the 
Upper Sultan river. 


HANFORD, WASH.-— Blackrock 
Power & Irrigation Company has peti- 
tioned for authority to construct a 
transmission line about 35 miles long. 


NEWPORT, WASH.—Calispell Val- 
lev Lighting & Power Company has 
been organized with a capital of $10,- 
000 by Dr. J. L. Rogers and others. 
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SEATTLE, WASH.—Contract has 
been awarded for labor and materials 
for the proposed elevated municipal line 
to G. Geske & Company Pacifhe build- 
ing at $16,186.50. 


SEATTLE, WASH.—The beard of 
public works has closed a contract for 
5l4 tons of 60 pound rails for the mu- 
nicipal elevated railway, with the Indus- 


trial Machinery Company, Smith build- 


ing, at $68 a ton, including angle bars. 


SPOKANE, WASH.—According to 
the testimony of D. L. Huntington, 
president of the Washington Water 
Power Company, construction of its 
proposed Niagara system power plant 
here with a capacity of 40,000 horse- 
power will be necessary in two years if 
the business of the company continues 
to grow as it has during the past year. 
The testimony was given before the 
joint public service commissions of 
Washington and Idaho, held at Spok- 
ane recently for the purpose of estab- 
lishing a basis for revaluation of the 
property of the company. 


REVELSTOKE, B. C.—Lanark 
Mines Company plans the early expen- 
diture of between $25,000 and $30,000 in 
erecting a power plant and installing 
equipment. W. B. Dornberg of Spok- 
ane is manager of the concern. 


SOO, ONT.—Fire recently destroyed 
a large portion of the power plant of 
the Great Lakes Power Company with 
an estimated loss of $150,000. 


ASTORIA, ORE.—Contract has been 
awarded to the Ewart Electric Company 
for installation of electric wiring and 
material for the bulk grain storage bins 
and workhouse of the port of Astoria 
at $9,558. 


MARSHFIELD, ORE.—Um pqua 
Light & Power Company is having pre- 
liminary plans prepared for the con- 
struction of a new power line across the 
Umpqua river at Reedsport. This 
company recently took over the Gardi- 
nery Light & Power Company. 


PORTLAND, ORE.—Pacific Power 
& Light Company is plagning for the 
(immediate construction of 6,600-volt, 
three-phase lines for supplying service 
to two beet sugar factories of the 
Utah-Idaho Sugar Company. It is 
planned to commence work at an early 
date on the construction of a new out- 
door substation near Kahlotus for the 
purpose of furnishing service to this 
city. 

SEATTLE, WASH.—The local office 
of the Stone & Webster Company, 120 
Broadway, New York, has been award- 
ed the contract for the construction of 
a new coal convevor, concrete tunnels 
and hopper adjacent to the power house 
of the Puget Sound Traction, Light & 


Power Company at 6600 Fourteenth 
avenue, S. 
SALEM, ORE.—The Crown Willa- 


mette Paper Company has the approval 
of the state engineer to appropriate 200 
second feet of water from the Youngs 
or near here for development of 

2273 horsepower. It iS estimated that 


ee Gees ee 


the construction of ‘an “RO foot dam, 


. pipe line and power house. 


BISHOP, CAL.— Nevada-California 
Power Company is considering plans 
for the construction of a high tension 
transmission line to Ely, Nev., to cost 
about $300,000, 
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BOLINAS, CAL.—Chetco Mining 
Company is planning for the immediate 
installation of new electric pumping 
equipment at its local properties. 


FRESNO, CAL.—The city is having 
plans prepared for the installation of 
an electrolier system on South Van 
Ness avenue extending to Califorma 
street. Clarence Murray is city engi- 
neer. 


FRESNO, CAL.—San Joaquin Light 
& Power Company has recently com- 
menced the construction of a large sub- 
station near the Standard reservoir 
farm. This station will step down the 
current transmitted at 60,000 volts from 
the Crane Valley power house district, 
to the lower voltage required in this 
section. Four 1,000 kilovolt-ampere 


transformers with auxiliary equipment 
will be installed. 


ELECTRIC LIGHT PLANT.—Bids 
will be received until 2 p. m., May 20, 
by the Commissioner of Indian Affairs, 
Department of Interior, Washington, 


D. C., tor the installation of an electric 
light plant at Southern Ute School, 
Colo. 


ELECTRIC PUMP.—Bids will soon 
be received for the construction of a 
water works system, which will involve 
an electric pump, 13% miles of 6-inch 
cast iron as well as other material. The 
estimated cost of the system is $36,000. 
Address J. H. Kolzow, city clerk. 


ELECTRIC LIGHT SYSTEM— 
Bids will be received on May 25 by 
the county commissioners for installing 
an electric light system for bridge and 
viaduct over the Miami river between 
Middletown and West Middletown, in- 
cluding the furnishing and placing of 
conduits, metal globe holders, etc. Ad- 
dress W. W. Crawford, county clerk, 
Hamilton, Ohio. 


CONDUIT.—Bids_ will be received 
May 21 by the commissioner of gas and 
electricity, Room 614 City Hall, Chi- 
cago, for the following material: 1,090 
feet 3-inch conduit, 790 feet 2%-inch 
conduit, 1,000 feet 2-inch conduit, 500 
feet 1%-inch conduit, 3,000 feet 1l-inch 
conduit, 2,000 feet %-inch conduit and 
10,000 feet %4-inch conduit. Address 
William G. Keith, commissioner of gas 
and electricity. 


MATERIAL FOR TRANSMIS- 
SION LINE CONSTRUCTION. — 
Bids will be received on May 25 for la- 
bor and material for the construction 
of a transmission line and transformer 
station for Caledonia, Ohio. The speci- 
fications include pole line complete with 
poles, pins, insulators, guy wire, copper 
line wire, lighting arrester, ground 
plates, ground wires. Bid is to cover 
95 kilovolt-ampere transformers, two 
10-kilovolt-ampere, 6.6 ampere constant 
current transformers, fused switches 
and all labor and material. G. W. 
Hurles, clerk. 


AIR COMPRESSOR. — Bids will be 
received by the Bureau of Yards and 
Docks, Navy Department, Washington, 
D. C., for a motor-driven air compres- 
sor for the navy vard at Philadelphia. 
Address C. W. Parks, chief of the 
bureau. 
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D. C. and Wm. B: Jackson Suspend Business — Sundh 
Electric Moves Main Offices from New York — Catalogs 


Sundh Electric Company announces 
the removal of its main ofħces and 
factory from New York City to New- 
ark, N. J. The New York office 
formerly maintained at 548 West 
Twenty-third street will be located at 
51 East Forty-second street. 


Harvey Hubbell, Inc., Bridgeport, 
Conn., in the spring number of The 
Hubbellite, illustrates in striking style 
many of the Hubbell electric special- 
ties—receptacles, sockets, holders, re- 
flectors, plugs for electric fans, and 
Hubbell double-current tap for oper- 
ating two appliances at the same time. 
All these specialties are well described. 


Cutler-Hammer Manufactur- 
ing Company, Milwaukee, Wis., has 
recently issued a small two-color en- 
velope folder, publication No. 242, il- 
lustrating and describing both single 
and two-circuit brass shell and all 
porcelain pendant switches. The ap- 
proved C-H high capacity quick break 
mechanism 1s used in this line, the 
operating push buttons of which area 
part of the mechanism and do not 
loosen up, twist or become lost. This 
folder is issued for genera? distribu- 
tion and for jobbers’ use, when im- 
printed with the jobber’s name. 


Moran & Hastings Manufacturing 
Company, Chicago, has issued edition 
No. 36 of its lighting fixture catalog. 
This, as usual, is gotten up in very 
handsome style and includes hundreds 
of designs of the latest types of ceil- 
ing and wall fixtures. Among the 
numerous designs are many very at- 
tractive ones and including not only 
standard artistic patterns but many 
unique creations. The designs are so 
varied as to suit the requirements of 
various tastes. The catalog also in- 
cludes entrance lanterns, pedestal 
lamps, floor lamps, piano, desk and 
table lamps, etc. Fixture parts are 
also included. 


Central Electric Company, Chicago, 
has issued new catalog No. 41, of over 
300 pages, skillfully laid out, neatly 
printed and elaborately illustrated. 
The work covers the field of automo- 
bile supplies, setting forth a most ex- 
tensive and serviceable line. Supplies 
and appliances of a similar class are 
conveniently grouped under separate 
headings, and in the back part of the 
book is a complete index to all classi- 
fied supplies and parts. It will espe- 
cially appeal to automobile users. 
dealers, repair and garage men. Such 
utilities as headlights,  tail-lamps, 
searchlights, spotlights, battery-charg- 
ing outfits, tire pumps, vulcanizers, 
electric cable and dry batteries, and 
hundreds of kindred accessories, with 
necessary data and prices, serve to 
indicate the scope covered. The com- 
pany's publicity department showed 
high efficiency in the execution of this 
work, 


Great Lakes Electric Manufacturing 
Company, manufacturer of motors and 
generators, Chicago, announces its re- 
moval from 700 West Twenty-second 
street to 200 North Jefferson street. 


Okey Manufacturing Company, 
manufacturer of electric light plants 
at Columbus, Ohio, is erecting a new 
machine plant at Naghton and Water 
streets, which will soon be ready for 
occupancy. The new plant is brick 
and mull construction, with splendid 
lighting facilities, and will enable the 
company to handle its rapidly increas- 
ing business more advantagcously. 


D. C. & William B. Jackson, con- 
sulting engineers, Chicago, have 
closed both their Boston and Chicago 
offices, and will suspend business for 
the duration of the war. As previous- 
ly stated in the ELECTRICAL REVIEW, 
both of these gentlemen have been 
commissioned majors and have re- 
ceived orders to report for immediate 
service. D. C. Jackson has been de- 
tailed for service in France and Wil- 
iiam B. Jackson will presumably re- 
:main in this country. Edward L. 
Moreland, a third member of the firm, 
is closing up the affairs of the com- 
pany, and is also desirous of getting 
into government service in some 
capacity as soon as he can complete 
the work now in hand. 


Burke Electric Company, Erie, Pa., 
in a recent announcement states that 
as soon as the housing project shaped 
itself sufficiently to warrant it, an ad- 
dition to its plant just east of its main 
works will be erected. The company 
has leased for a period of ten years 
four acres of land in a tract adjoining 
its present plant on which temporary 
buildings will be erected. Seventy- 
five per cent of the operations of this 
addition will be by girls, because of the 
fact that with so many men in govern- 
ment service, additional male labor 
is practically impossible to obtain. It 
has also been stated that the company 
pal in the near future to open a 

ranch in Conneautville for a new line 
of electrical equipment. 


Ward Leonard Electric Company, 
Mount Vernon, N. Y. is distributing 
circular No. 501, entitled “Universal Bat- 
tery Charging Rheostats for Garage 
Duty,” and briefly summarizes the ga- 
rage problem of charging batteries. The 
rheostats described in this leaflet can 
be used to charge any number of cells. 
Type “U R” is designed to control the 
charge of any number of calls from 1 to 
44 lead cells or 1 to 60 Edison cells in 
series on a 100 to 125-volt supply cir- 
cuit. Another type shown is “URK,” 
which is the Universal rheostat with an 
interlocking overload and underload re- 
lease circuit breaker as a part of it. 
Tables, showing the charging rates to- 
gether with other information in regard 
to this line of rheostats, are contained 
in the leaflet. 


Woodrow Manufacturing Company, 
Newton, Iowa, has issued a number 
of folders on the new washing ma- 
chine, which has been cleverly called 
the Woodrow “Tilting-Twin” washer. 
The distinctive feature of this machine 
is that it has two independent tubs. 
which can be easily tilted for quick 
draining. The folders describe the 
construction and unique features ot 
the machine and show its numerous 
advantages. 


Electric Storage Battery Company, 
with general offices and works at Phila- 
delphia, Pa., and branch offices in the 
principal cities of the country, recently 
issued a bulletin describing and illus- 
trating the “Exide” battery for portable 
signal services. The design of these 
batteries throughout is such as to elim- 
inate internal losses, and thus render 
practically the entire capacity of the 
plates available for the demands of the 
external circuit. Each part of the bat- 
tery is well illustrated and described. 
Portable batteries of Types KXS and 
KXCS have been specially designed and 
developed by the Electric Storage Bat- 
tery company to meet the requirements 
of railway signal service. 


The Electric Controller & Manufac- 
turing Company, Cleveland, Ohio, de- 
sires to correct a misunderstanding that 
may have resulted because of a typo- 
graphical error in its advertisement ap- 
pearing on the front cover of the 
ELectricAL Review for May 4. The 
advertisement related to the company’s 
automatic compensator for induction 
motors and referred to the ease of op- 
eration with this equipment. By push- 
ing the starting button the motor is 
thrown into the starting connection. 
After it has reached a safe speed it is 
automatically thrown into the running 
connection. The word “running” in the 
advertisement was given as “reversing,” 
thus creating an erroneous impression 
as the outfit is not a reversing one. 


Link - Belt Company’s illustrated 
book No. 312 deals specially with the 
Link-Belt silent-chain transmission as 
applied to the machine tool industry. In 
these days when every effort toward in- 
creasing production is being made, the 
Link-Belt silent chain drive stands out 
as one of the most efficient mediums 
for the transmission of power, and has 
received the hearty endorsement of 
progressive and experienced machine 
tool builders. Among the claims set 
forth favorable to this product of the 
Link-Belt Company are its flexibility, 
positiveness and durabilty, and the 
value of these points when applied to 
the machine tool industry are clearly 
set forth. Attention is directed to the 
adaptabilty of the Link-Belt silent-chain 
transmission in cement plants, paper 
mills, grain elevators and textile mills. 
The book contains much helpful infor- 
mation and numerous illustrations. 
showing typical installations of the 
Link-Belt silent-drive in representative 
machine tool plants. 
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Recent Patents 
Selected and Summarized by Albert Scheible, Patent 
Attorney, 79 West Monroe Street, Chicago, Illinois 
Pendent Switch (1,261,456).—This Circuit-Interrupter (1,261,677). — 


patent to Clarence C. Stirling, of Hart- 
ford, Conn., is one of a recently is- 
sued series of patents assigned to the 
Hart & Hegeman Mfg. Co. and relat- 
ing to pendent switches operated by 
a transverse bar which projects at 
both ends from the casing of the 
switch. In this case, the bar carries 
a wedge which raises a roller and 
passes under this roller when the bar 
is slid in either direction. The roller 
itself forms the movable contact of 
the switch and is floatingly mounted 
on a coiled spring which forms a flex- 
ible axis for it. 


Electrode for Use in Welding (1,- 
261,395).—In using a metal rod as an 
electrode in welding, the dropping of 
the molten metal from the rod mo- 
mentarily interrupts the arc and in- 
terferes more or less with the weld- 
ing operation. To avoid this, Mal- 
colm W. Irvine, of Glasgow, Scotland, 
uses an iron rod wrapped with as- 
bestos paper or pulp saturated with 
a mixture of an oxide of iron, sodium 
carbonate and sodium silicate. The 
heat of the arc reduces the oxide of 
iron to a metallic condition, thus 
forming a conducting ring of metal 
around the crater of the arc, which 
maintains the continuity of the arc 
even though the iron core of the elec- 
trode is detached in drops. It is 
claimed that this permits of more 
speedy welding and that the yellow 
tint imparted to the arc reduces the 
danger of injuring the eyes. 


Induction Water Heater (1,261,470).. 


—The water flows through a U- 
shaped iron tube, both shanks of 
which are surrounded by windings and 
thus constitute the secondary of a 
transformer. The patent was assigned 
by Charles A. Backstrom to the Pitts- 
burg Water Heater Co. 


No. 1,261,470—Induction Water Heater. 
No. 1,261,613—Lamp Adapter. 


Arc-Lamp Attachment (1,261,613). 
—To expedite the substitution of a 
tungsten lamp for an arc lamp within 
a reflector, James R. Pratt, of Deni- 
son, Texas, mounts an incandescent 
lamp socket on a bracket adapted to 
be gripped in the carbon holder of the 
arm lamp. 


, winding a potential 


A series of brief comments on 
some of the recently issued elec- 
trical patents which appear to be 
of particular interest to our read- 
ers, the number after each head- 


ing being that of the United 
States patent to which the sum- 
mary relates. Any correspondence 
regarding such patent matters 
should be sent direct to Mr. 
Scheible at the above address. 


Stopping Electric Motors . (1,261,- 
644).—In electric elevator practice it 
has been customary to provide an 
extra field winding on the motor, so 
as to increase the field strength when 
slowing down and stopping the motor. 
As a substitute for this extra winding, 
Walter C. Strang, of Yonkers, N. Y., 
increases the field strength of the 


No. Elevator Motors. 


1,261,644—Stopping 


motor by applying to the regular field 
in excess of the 
main line potential while the motor 
is rotating and the main line circuit 
to the motor armature is broken. The 
patent was assigned to the Otis Ele- 
vator Co., of New York City, and 
our illustrations show the connections 
during the starting and the stopping 
of the motor. 


Temperature Regulating Means (1,- 
261,086).—The now widely known 
electrical method of measuring the 
flow of gas through large pipes de- 
pends on the fact that a heated body 
within the pipe will be cooled more 
or less rapidly according to the rate 
at which the gas is flowing. How- 
ever, the accuracy of this method is 
affected by. variations in the specific 
heat of the gas due to variations in 
temperature. To overcome this, John 
C. Wilson and Horace N. Packard, of 
Milwaukee, modify the temperature 
of the gas by means which are con- 
trolled by a resistance so constructed 
as to vary in value in the same char- 
acteristic manner as the specific 
heat of the gas. The patent stands 
a eice to the Cutler-Hammer Mfg. 

o. 


Under this title, Winfield A. Atwood, 
of Schenectady, N. Y., has patented 
an operating arrangement for use with 
a group of independent circuit-break- 
ers. The operating mechanism auto- 
matically returns the tripping means 
from the tripping position to a non- 
tripping position, and the actuating 
means are held there until the last cir- 
cuit-breaker is closed. The patent 
was assigned to the General Electric 
Company. 

Rotor for Squirrel-Cage Motors (1,- 
261,673).—Where_ solid steel rotors 
are used on single-phase turbo-alter- 
nators, it is difficult to find a suitable 
location for the short-circuited squir- 
rel-cage winding used in addition to 
the regular field winding of the rotor. 
To overcome this difficulty, E. F. W. 
Alexanderson, of Schenectady, N. Y. 
(in this patent assigned to the Gen- 
eral Electric Co.), places the squirrel- 
cage bars in slots much wider than 
the slots provided for the field coils, 
and directly over the wedges which 
hold the field coil windings in place. 


Electric Heater (1,260,564).—For a 
simple water heater, Carl E. Magnus- 
son and Leslie F. Curtis, both of Seat- 
tle, Wash., construct a tubular trans- 
former in which the inner or second- 
ary winding consists of a sheath of 
nonmagnetic metal closely fitting a 
hollow core through which the water 
can flow. 

Sign Lamp (1,260,729). — Where 
each lamp is to have a luminous por- 
tion shaped to form a letter, Johann 
E. C. Struve, of Hamburg, Germany, 
strings the metal filament so that part 
of it is in the letter-forming section 
of the bulb, while another part is con- 
cealed by a dulled bulb section. 
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No. 1,260,729.—Special Sign Lamp. 
No. 1,257,473.—Luminous Switch Plate. 


Luminous Switch (1,257,473).—To 
enable a push-button switch to be lo- 
cated in the dark, Maxwell C. Frank, 
of Piedmont, Cal., guts out the part of 
the face plate of the switch surround- 
ing the buttons, thus making a frame. 
In this frame he mounts a sheet of 
luminescent glass-covered material. 
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William B. Jackson Appointed Major in Engineering Ser- 
vice—United Gas & Electric Engineering Well Represented 


Major Joon Corree Hays, officer in 
charge of utilities at Camp Lewis, 
Wash., was recently appointed construc- 
tion quartermaster, succeeding Lieut. 
Col. James Como, who has been both 
camp and construction quartermaster. 


Maurice DoMANGeE,. for many years 
sales manager of the Westem Electric 
Company at Parfs, and who, since the 
beginning of the war, has been at Ver- 
dun, first as a lieutenant and later as a 
captain of the French Artillery, has been 
made a Chevalier of the Legion of 
Honor. 


Wirttram A. Firn, who for the past 
year has been general manager of the 
United Alloy Steel Corporation, one of 
the largest manufacturers of electric 
steel and special alloy steels, has re- 
signed to accept a position with the 


Emergency Fleet Corporation, United 
States Shipping Board. 
Ray D. Flavin, until recently as- 


sistant advertising manager ot ELEc- 
TRICAL Review, has enlisted in the 
navy and is in training at Camp Logan, 
lllinois. Mr. Flavin is a close student 
of advertising and, although he is still 
a very young man, his knowledge and 
understanding of advertising covers the 
subject in all its branches. He is a 
graduate of St. Ignatius College, Chi- 
cago, and prior to his connection with 
the ELectricAL REVIEW was associated 
with the George Batten Company. 


Witriram R. Jackson, well known as 
a consulting engineer, has been com- 
missioned a major in special engineer- 
ing service of the Army. Major Jack- 
son has had an interesting career. In 
1X90) he was graduated in mechanical 
engineering from Pennsylvania State 
College, then spent several years in 
Colorado and in 1893 took charge of the 
Pennsylvania mining exhibit at the Chi- 
cago World's Fair. A year with the 
United Electric Light & Power Com- 
pany, of New York City, as inspector, 
was followed by five vears’ service with 
the old Stanley Flectric Manufacturing 
Company. In 1899 Major Jackson be- 
came general superintendent and chief 
engineer of the Colorado Power Com- 
pany, and two years later he again 
joined the Stanley company as traveling 
engineer. In 1902 he entered the con- 
sulting engineering business with his 
brother, Prof. Dugald C. Jackson, under 
the firm name of D. C. & Wm. B. Jack- 
son. Originajly located in Madison, 
Wis. the firm's office was moved to Chi- 
cago in 1907 and shortly afterward a 
Boston office was also established. Both 
ottices have just been closed because all 
members of the firm are now in govern- 
ment service. Major W. B. Jackson 
was president of the Western Society 
of Engineers in 1915 and has just been 
elected one of the vice-presidents of the 
American Institute of Electrical En- 
gineers. 


ROLL OF HONOR. 


The electrical industry, perhaps 
to a greater extent than any other 
industry, has answered the call 
of the Nation for Men. As this 
as a war of engineers, naturally 
the technically trained men in the 
electrical industry have been in 
great demand and they have re- 
sponded with splendid patriotism. 
Many of the large utility and 
industrial corporations have as- 
signed men for Government serv- 
ice aside from those who have 
voluntarily entered or been called 
for service. 

THe ExvecrricAL Review will 
welcome news concerning men 
who have entered the service or 
who are engaged in any patriotic 
duties. 


J. F. Mutter, JR., of the Birmingham 
office of the United Gas & Electric En- 
gineering Company has resigned to join 
the Aviation Corps and is now located 
at Austin, Texas. 


FE. A. Annott, formerly a lamp spe- 
cialist at the Dallas branch of the West- 
ern Electric Company, is now studying 
for a commission in the aviation section 
of the United States Army and is at 
present stationed at the Agricultural and 
Mechanical College, College Station, 
Texas. 


SOUTHWESTERN BELL TELEPHONE CoM- 
PANY displays a service flag in front of 
its St. Louis building, which shows the 
figures 565, representing that number of 
its emplovees now in military service. 
During the month of April, 28 Bell em- 
plovees left the service of the company 
to join the colors. 


Cuarrirts E. Monk, formerly a mem- 
ber of the sales department of the Cin- 
cinnati branch of the Western Electric 
Company, was recently promoted from 
the rank of first lieutenant to captain. 
He is commander of a company in the 


15th Field Signal Battalion and is now. 


stationed at Camp Sevier, S. C. 


Unitep Gas & ELECTRIC ENGINEERING 
Corporation, G1 Broadway, New York 
City, has issued as a supplement to the 
May issue of the Bulletin, an artistical- 
lv gotten up roll of honor, carrving the 
names of 524 emploves of the parent 
company and its subsidiaries who are 
now in the service of their country. The 
enlistments from the various districts of 
the company are as follows: Birming- 
ham, 121: Bloomington, 2: Buffalo, 117: 
Colorado Springs, 5; Elmira, 14: Har- 
risburg, 17: Houston, 42: Knoxville. 9: 
Lancaster, 35; Leavenworth, 1: Little 
Rock, 28: Lockport, 5; Memphis, 52; 
New Orleans, 57: ae York, 5; Rich- 
oe 1; Terre Haute, 2: . Wilkes- Barre, 
D. 


Captain Gorpon H. McCoy, formerly 
of the sales department of the Utah 
Power & Light Company, Salt Lake 
City, Utah, is now connected with the 
Field Artillery, School of Fire, at Fort 
Sill, Okla. 


W. S. Vivian, secretary of the United 
States Independent Telephone Associa- 
tion, is with the Signal Corps ‘‘some- 
where in France.” He was given a three 
years’ leave of absence by the board of 
directors of the association. 


FRANK F. Howe, an old and well 
known electrical man of Milwaukee, can 
take just pride in being at the head of 
a family which is engaged heart and 
soul in the service of its country. Mr. 
Howe’s three sons enlisted in the army, 
and two of them, Nathan C. and Frank 
F., Jr., have for some time been “some- 
where in France,” the former with the 
artillery and the latter in ambulance 
service. The third son, Joseph C., has 
qualified and awaits call with the special 
searchlight division (56th U. S. Ensi- 
neers). Mrs. Howe and her three 
daughters have been very strenuously 
engaged in Red Cross, Liberty Bond. 
Thrift Stamp and other activities open 
to women. Mr. Howe himself tried to 
enlist in the searchlight division, but on 
account of his age could not be accepted. 
He has heen in the electrical business 
over 30 vears, having served his ap- 
prenticeship days with the old Edison 
and Westinghouse companies. In 189 
he organized the Orr & Ilowe Electric 
Company, which engaged in contracting 
work in Pittsburgh. On the retirement 
of his partner during the following vear 
he became sole proprietor and manager 
of the company, which continued in 
business some 20 years. In 1909 he 
accepted the position of chief electrician 
in charge of the electrical equipment of 
all of the rivercraft of the Pittsburch 
Coal Company. In 1912 he joined the 
sales forces of the Westinghouse Elec- 
tric & Manufacturing Company in the 
Pittsburgh district. Since he came to 
Milwaukee he has represented tle 
George F. Rohn Company and later the 
Burdick Electric Company. During tke 
last two vears, as the result of an acci- 
dent, he has been unable to engage in 
active work. 


Obituary. 


Mayor CHARLES G. Baird, Signal 
Corps, U. S. A., is reported among those 
dead from disease in the casualty list 
from General Pershing. He was the 
chief of the entire telephone and tele- 
phonic service of the American Expedi- 
tionary Force in France. Major Baird 
entered the army immediately after the 
declaration of war and organized the 
413th Telegraph Battalion, which was 
one of the first of the Signal Corps 
units ordered overseas. He has been 
recognized as one of the leading experts 
of the country on railroad signal equip- 
ment. 


May 18, 1918. 
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Personal 
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A. W. Leonard to Direct State Training Camp Activities— 


W. A. Durgin 


Ivy Carr has been appointed: manager 
of the Crawfordsville Electric Light & 
Power, Crawfordsville, Ind., to succeed 
F. H. Miller. 


D. C. Govtp, who has for a number 


of years been assistant district manager - 


in Chicago territory of the Willard 
Storage Battery Company, has been 
transferred to Indianapolis, Ind., where 
he will act as manager of that branch. 


T. D. Ravcn has been placed in 
charge of the new complaint department 
which has been instituted recently by 
the Little Rock Railway & Electric Com- 
pany, Little Rock, Ark.. for the purpose 
of centralizing the settling of com- 
plaints. 


GeorGe P. SMITH, formerly assistant 
manager of the Western Union Tele- 
graph Company at Newark, N. J., has 
been appointed manager for the Easton 
(Pa.) office of the company, succeeding 
S. H. Flynn, who has been transferred 
to Poughkeepsie, N. Y. - 


P. F. MaGee, formerly district repre- 
sentative for the Willard Storage Bat- 
tery Company, Seattle. Wash., in the 
San Joaquin Valley, California, has been 
transferred to Seattle and will handle 
the state of Washington for the Willard 
company. 


G. W. OLIvER recently joined the staff 
of the United Gas & Electric Engineer- 
ing Corporation’s statistical department 
in the New York office. Mr. Oliver was 
formerly cost accountant with .the 
Brooklyn Union Gas Company and 
later a statistician for one of the large 
chain store systems. — 


F. T. Morrissey has resigned his posi- 
tion as manager of the Eldorado Illi- 
nois group of properties of the Southern 
Illinois Utility Company to become elec- 
trical engineer for the Indiana Railwavs 
& Light Company, Kokomo, Ind., filling 
-the place made vacant by the resigna- 
tion of George H. Losey. 


A. W. LeEonarp, president of the 
Puget Sound Traction, Light & Power 
Company, Seattle, Wash., and who is 
prominently identified with the Soldiers’ 
and Sailors’ Club, has been placed in 
charge of training camp activities for 
the state of Washington. This appoint- 
ment came through the recommendation 
of the State Council of Defense and is 
another instance where utility men are 
playing such an important part in the 
execution of the war. 


O. W. Jones, commercial manager of 
the Texas Power & Light Company, 
Waco, Tex., has been appointed man- 
ager of the Cleburne district of the com- 
pany with headquarters at Cleburne. Mr. 
Jones joined the company during the 
latter part of 1916, having in subsequent 
years been engineer of distribution of 
the Columbus Railway, Light & Power 
Company, Columbus, Ohio, and superin- 
tendent of the meter and distribution 
department. i 


Georce D. Powerit, formerly a drafts- 
man in the maintenance of way depart- 
ment of the Union Traction Company 
of Indiana, Indianapolis, Ind., has been 
promoted to the position of ofħce en- 
gineer of that department. 


G. V. P. Lansinc, 508 West One 
Hundred and Twelfth street, New York 
City, has been appointed New York 
representative for the F. S. Payne Com- 
pany, Cambridge, Mass., manufacturer 
of electric elevators. 


Fay GriFFITH, who has been superin- 
tendent of the lighting department of 
the Little Rock Railway & Electric 
Company, Little Rock, Ark., has been 
promoted to the position of superin- 
tendent of light and power and has 
taken over both the meter and line de- 
partments of the company. 


Donatp L. Dwyer, formerly assistant 
chief accountant of the State Public 
Utilities Commission of Illinois, has 
severed his connection with the public 
utilities department of Baker, Vawter 
& Wolf and has opened an independent 
public accountant office, with headquar- 
ters in the DeWitt Smith building, 
Springfield, IH. 


Dr. A. E. KENNELLY, acting head of 
the electrical engineering department of 
the Massachusetts Institute of Tech- 
nology, has been awarded the Howard 
N. Potts gold medal by the Franklin 
Institute, for hts invention of the hot- 
wire anemometer and his application of 
this device to the measurement of con- 
vection from small heated wires. 


Fren W. Goprrey has severed his 
connection with the Republic Electric 
Company to become associated with the 
American Carbon & Battery Works of 
the National Carbon Company, East St. 
Louis, II. Mr. Godfrey’s territory will 
comprise the states of Minnesota, the 
Dakotas, Nebraska, Colorado, Montana, 
Wyoming, Utah, Idaho and New Mex- 
ico. 

J. H. Sroufe, of the Jagger-Sroufe 
Company, Portland, Oregon, was elected 
president of the Portland Association 
of Electrical Contractors and Dealers 
at a recent meeting. Mr. Sroufe 
formerly was with the NePage-Mc- 
Kenny Company, for several years hav- 
ing had charge of its Portland office. 
He has been very active in the affairs of 
the Portland and Oregon association 
work. 


WILLIAMA. Durcin, for some time 
assistant testing engineer of the Com- 
monwealth Edison Company, has been 
assigned to the office of Louis A. Fer- 
guson, vice-president of the company, as 
lighting assistant to the vice-president. 
In his new position, Mr. Durgin will 
follow the technical development of 
lamps and lighting, work in which he 
has been engaged for some time and 
developed a high degree of importance 
within the company, and other special 
problems to which he may be assigned 
from time to time by Mr. Ferguson. 


Promoted— Frank E. Getts Dies Suddenly 


Norman B. Hickox has been appoint- 
ed advertising manager of the National’ 
X-Ray Reflector Company, Chicago, 
succeeding Charles E. Wittmack, who 
recently resigned to take up other du- 
ties. In addition to having charge of 
the publicity department, Mr. Hickox 
will continue to act as the special per- 
sonal representative of Augustus D. 
Curtis, president of the company, in 
sales promotion work throughout the 
West Mr. Hickox is a Jovian and is 
well known in electrical circles. He is 
a member of the Chicago Electric Club- 
Jovian League, National Electric Light 
Association and the Illuminating Engi- 
neering Society. 

W. S. Rusce has resigned his position 
as district manager of the New York 
sales office of the Westinghouse Elec- 
tric & Manufacturing Company to be- 
come manager of the railway depart- 
ment of the company with headquarters 
at Pittsburgh. Mr. Rugg will succeed 
C. S. Cook, who recently resigned to 
become general manager of the Du- 
quesne Light Company, Pittsburgh, Pa. 


GeorceE C. Knott, formerly sales and 
advertising manager of the Wirt Com- 
pany, Germantown, Pa., has formed a 
partnership with George L. Hatheway 
of New York City. The new firm will 
be known as Hathewav & Knott, and 
will engage in the distribution of prod- 
ucts of various electrical manufactur- 
ers. Mr. Knott was for manv years 
associated with the Benjamin Electric 
Manufacturing Company, Chicago. 


Obituary. 


Frank E. Getts, general manager of 
the Electrical Engineers’ Equipment 
Company, Chicago, died suddenly at 
Los Angeles, Cal, on May 7. He was 
on a combined business and pleasure 
trip in the West accompanied by Mrs. 
Getts. Apparently in perfect health, his 
sudden death came as a great shock to 
his many friends. Mr. Getts was horn 
in Indiana, near Fort Wayne, in 1874; 
he learned the machinist’s trade in the 
Wabash railroad shops. and worked for 
some vears in the old Fort Wayne Elec- 
tric Works. He later became connected 
with the Siemens-Halske Company of 
America and when this was taken over 
by the General Electric Company, he 
joined the construction department of 
the latter. For some 15 years he was 
engaged in electrical and later in turbine 
construction in various portions of the 
country. In 1903 he came to Chicago 
to take charge of the erection of the 
historic steam turbines at the Fisk 
Street station of the Commonwealth 
Edison Company, which occupied his 
attention for a number of years. In 
1912 he became Chicago representative 
of the Alberger Pump & Condenser 
Company. In 1914 he accepted the posi- 
tion of general manager of the Electri- 
cal Engineers’ Equipment Company, 
which he held at the time of hts death. 
Mr. Getts was buried at Lafavette, Ind., 
on Mav 14. Many of his friends at- 
tended the funeral services. 
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Northern Ontario Light Earnings 


Show Increase. 


Earnings of Northern Ontario Light & 
Power Company for the quarter ending 
March 31, 1918, show an increase over the 
corresponding period of last. year both as 
to gross and net, despite the large in- 
crease in operating costs. 


1918 1917. 
March gross ............ $ 76,688 $ 73,329 
Net earnings ........... 56,559 56,293 
Surplus after charges... 33,529 33,513 
Three months’ gross..... 230,212 219,840 
Net earnings .......:.... 171,458 169,444 


Surplus after charges... 101,104 
In its annual statement for the year 
ending December 31, 1917, there was 
charged off for depreciation $180,000 and 
not $50,000 as previously stated. These 
reserves were credited as follows: 

For depreciation, $100,000. 

For depreciation of investments, $20,000. 

For general purposes, $60,000. 

After these deductions from the net 
earnings, with an additional item of $20,- 
000 for war taxes, there remained a sur- 
plus of $37,000 compared with $44,980 in 
1916. Total amount charged off for depre- 
ciation in 1917 was $50,000 in excess of 
that charged the previous year. 


Buffalo General Electric Seeks Au- 


thority to Reimburse Treasury. 


The Buffalo General Electric Company 
has filed with the Public Service Commis- 
sion, a supplemental application asking 
permission to use $2,605,371, proceeds of 
debentures, authorized under a commis- 
sion’s order August 8, 1917, for the pur- 
pose of reimbursing the company’s treas- 
ury for expenditure for acquisition of 
property, construction, completion, exten- 
sion and improvement of its plant and 
distribution system since December 31, 
1913, and $1,062,629 to apply toward the 
payment of the expense of construction 
of new improvements of plant and dis- 
tributing system. The commission will 
take immediate action upon the petition. 


Light Companies to Merge. 


The Public Service Commission has au- 
thorized the Norwich Gas & Electric 
Company, the Oneonta Light & Power 
Company and the Homer & Cortland Gas 
Light companies to merge with the 
Ithaca Gas & Electric Corporation, the 
latter having acquired the entire issued 
and outstanding capital stock of the three 
companies. The commission also has ap- 
proved the acquisition by the Associated 
Gas & Flectric Company of $168,300 cap- 
ital stock of the Ithaca Gas & Electric 
Corporation as of October 21, 1916, and 
$576,200 as of December 29, 1916. 


Childers Electrical Company In- 


creases Capital Stock. 


The Childers Electric Company, antici- 
pating the heavy demand for motors and 
electrical apparatus which would follow 
the entry of this country into war, has 
added very materially to its stock and 
now has, it claims, the most complete 
line in the South. Due to this large stock 
its business has increased in volume it 
has been found necessary to increase the 
capital stock of the company from $4,000 
to $20,000. The incorporators of the com- 
pany are C. C. Childers, William Ziegler 
and A. G. Renan, Jr, 


Portland Company Decreases Stock. 


At the annual meeting of the stoc«xhold- 
ers of Portland Railway, Light & Power 
Company held recently. it was decided 
that the capital stock of the company be 
decreased. The amendment to the arti- 
cles of incorporation authorized a de- 
crease of $5,000,000 placing the present 
capitalization of the company at $35,- 


Gains Made by Power Company. 


The revenues of the Coast Power Com- 
pany of Tillamook, Ore., amounted to 
$31,304.86, during 1917. a gain of $8,099 
over the previous year. Operating ex- 
fo for the year amounted to §$19,- 

t. A 


Dividends. 


The board of directors of the Kings 
County Electric Light & Power Company 
has declared a regular quarterly dividend 
of $2.00 per share on the amount of the 


UNITED GAS & ELECTRIC CORPORA- 
TION. 


The United Gas & Electric Corporation 
operating results of its subsidiary com- 
panies for the year ended December 31 


capital stock outstanding, payable on last: ° 
June 1 to stockholders of record May 21. 1917. 1916. 
Gross earnings ..... $16,287,275 $15,160,156 
Pensacola Electric Company has de- Pe oe -c TBa naes 8 998.329 7.731.247 
clared a regularly semi-annual dividend N e peak is 7 2S8 946 =’ 428000 
of $3 per share on preferred stock, pay- Taxes COM Cs ex mews 1156370 357 100 
able June 1 to stock of record May 15. Gross corporate in- 
come aaeessesonunsoo 6,132,576 6,461,809 
Central Arkansas Railway & Light Fixed charges ...... 3,575,989 3,903,165 
Company has declared a quarterly divi- Balance available for 
dend of 1% per cent on preferred stock, dividends, etc. .... 2,556,587 2,958,643 
payable June 1 to stock of record May 15. Fixed charges ...... 3,875,989 3,513,166 


Page Steel & Wire Company has de- 
clared a dividend of 3 per cent on the 
first preferred stock and 3% per cent on 
the second preferred, both payable May 
31 to stock of record May 20. 


Cerro de Pasco Copper Corporation has 
declared a quarterly dividend of $1 a 
“share, and an extra dividend of 25 cents 
a share, payable June 1 to stock of record 
May 20. , 


Niagara Falls Power Company has de- 
clared a quarterly dividend of $2 per 


The balance sheet as of December 3) 
last shows cash in banks and on hand of 
$249,578; profit and loss surplus, $803,075, 
and total assets and liabilities of $46,- 
482,272. 


WESTERN STATES GAS & ELECTRIC 
COMPANY. 


Net earnings of the Western States Gas 
& Electric Company for March show an 
increase of 5.7 per cent over those for 
March, 1917, and the net for the year 
ended March 31 shows an increase of 5.4 
per cent over the corresponding previous 
period. Comparative statement is re- 


share, payable July 1 to stock of rec- ported as follows: 
ord June 15. March. 1918. 1917. 
Gross earnings ...... $ 125,789 $ 107,541 

Norfolk Railway & Light Company has Net earnings ........ 51,946 49,133 

declared a semi-annual dividend of 3 per Year. 

cent, payable June 1 to stock of record Gross earnings ...... 1,456,568 1,270,176 

May 15. Net earnings ........ 639,249 606,507 
Electric Investment Corporation has The March earnings of the Northern 


declared a quarterly dividend of 1% per 
cent on the preferred stock, payable May 
22 to stock of record May 11. 


Texas Electric Company show a surplus 
after charges of $107,493, with an in- 
crease of $51,303. 


WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 
Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Div. rate. Bid Bid 

Public Utilities— Percent. May 7. May 14. 
Adirondack Electric Power of Glens Falls, common......... ose 6 13 12 
Adirondack Electric Power of Glens Falls. preferred........ eee 6 70 so 
American Gas & Electric of New York, common........... 10--extra 87 88 
Americaa Gas & Electric of New York, preferred............ coe 6 40 391g 
American Light & Traction of New York, common......... coo œ 190 190 
American Light & Traction of New York, preferred........ eee 6 9416 94 My 
American Power & Light of New York, common............. eee 4 40 40 
American Power & Light of New York, preferred............ coe 6 T se 
American Public Utilities of Grand Rapids, common......... ooo 2% ` 
American Public Utilities of Grand Rapids, preferred........ coe 6 . 
American Telephone & Telegraph of New York ............. ‘au -ii 9614 YS 
American Water Works & Elec. of New York, common...... ees > 5 47; 
American Water Works & Elec. of New York, particip...... ee 7 13 13 
American Water Works & Elec. of New York, first preferred... .. 58 ot 
Appalachian Power of Bluefield, COMMON...........cccceeeces dse ee 2% aly 
Appalachian Power of Bluefield, preferred. ........cccccceeees ‘eu 7 20 20 
Cities Service of New York, COMMOn.....essssesossosssssseoo -+-extra 205 212 
Cities Service of New York, preferred........ssssesessecss.. Eora 6 744 73 
Commonwealth Edison of Chicago ......... ccc ce ec cee ce ees Soave 8 102% 103 
Comm. Power, Railway & Light of Jackson, common........ bse o u 20 21 
Comm. Power, Railway & Light of Jackson, preferred....... are 6 44 44 
Federal Light & Traction of New York, common............. oe ae 614 tle 
Federal Light & Traction of New York, preferred............ eee ae 29% 3u 
Illinois Northern Utilities of Dixon ......... Dia datedre medbare we ar 6 ae 
Middle West Utilities of Chicago, common..........e.ceeeeee 2+extra 24 as 
Middle West Utilities of Chicago, preferred...........e0e0e0. oe 6 57 33 
Northern States Power of Chicago, COommMmOoOn.......sssssesss. ex.div.7 43 43 
Northern States Power of Chicago, preferred............00.. ex.div.7 85 Siu, 
Pacific Gas & Electric of San Francisco, common............ cba ete 32 34 
Pacific Gas & Electric of San Francisco, preferred........... see 6 80 $1 
Public Service of Northern Illinois, Chicago, common........ rr 7 73% TIN 
Public Service of Northern Illinois, Chicago, preferred....... ews 6 86 Se 
Republic Railway & Light of Youngstown, common......... ‘wie 4 224 2216 
Republic Railway & Light of Youngstown, preferred........ eoe 6 56% aN 
Standard Gas & Electric of Chicago, common............... oo ca 4 qi 
Standard Gas & Electric of Chicago, preferred.......... 2.06. sea 6 24 Pyle 
Tennessee Railway, Light & Power of Chattanooga, COMMON. eee œ. 2% zy 
Tennessee Railway, Light & Pewer of Chattanooga, preferred... 6 93, a3 
United Light & Railways of Grand Rapids, common......... oes 4 28 2G ty 
United Light & Railways of Grand Rapids, preferred........ ove 6 59 62 
Western Power of San Francisco, COMMON........cceececeeee ese ee 12 12 
Western Power of San Francisco, preferred............ arraia eae 6 50 491g 
Western Union Telegraph of New York ........... i Deseceees oes OXtra 96% a4 

Industrials— 
Electric Storage of Philadelphia, common .........- E EETA eos 4 49 4015 
General Electric of Schenectady ........ cc cece ec eee ees AET 8 142 148 
Westinghouse Electric & Mfg. of Fittshburgh, common....... -+-extra 40% 41g 
Westinghouse Electric & Mfg. of Pittsburgh, preferred...... sso 7 59 2 


*Last sale. 


Electrical Review 


WITH WHICH IS CONSOLIDATED WESTERN ELECTRICIAN AND ELECTROCRAFT. 


Vor. 72—No. 21. 


CHICAGO, SATURDAY, MAY 25, 1918. 


Pace 861. 


Fig. 1.—Distant View of Power House and Steel Tower for 
400-Foot Span. 


Fig. 2.—Interior of Turbine Room, Showing One 5,000-Kilowatt 


Unit. 


New 20,000-Kilowatt Steam Plant at 
Waterloo 


Citizens’ Gas & Electric Company’s New Turbine Station 
Nearing Completion—Other Important Changes and Addi- 
tions to the System Give Iowa City Modern Service Features 


the Citizens Gas & Electric Company, Water- 

loo, Iowa, and its chief executive, Austin Burt, 

upon the completion of a most important acquisition 
to the property. The new turbine station on the Cedar 
River, a short distance from the main business section 
of the city, already contains two 5000-kilowatt units 
in operation, and a 10,000-kilowatt unit has for many 
months been on order for delivery this coming July. 
Considering the difficulties in connection with all build- 
ing operations during the past year and the slow de- 
liveries on all classes of electrical equipment, the com- 
pany has done well. In addition, extensive changes 
are being made to the distribution system and the sub- 
station equipment. The major change comprises a 
change from 2300 volts with delta-connected transform- 

= ers to 4000 volts with the transformers connected in 
star on the high-voltage side. These changes when 
made, and with the 10,000-kilowatt turbogenerator in 
service, will give Waterloo not only one of the best 
equipped central stations in the state of Iowa, but one 
that is absolutely modern and up to date in every way. 


Cn GRATULATIONS may well be extended to 


CoaL HANDLING AND STORAGE. 


The steam plant has been designed and equipped to 
burn any grade of coal mined in Illinois and Iowa, 
which means that very frequently coals having high 


ash content will have to be consumed. The variable 
quality of the coals to be used, and the fact that the 
ash content will usually run high has been borne in 
mind in choosing the stoker and in choice of ash re- 
moval apparatus and layout. 

The method of handling the coal has been adopted 
in keeping with the tendency of the times to reduce the 
amount of labor required, and making all operations as 
mechanical as possible and shortening distance of 
travel and reducing lost motion. The coal is brought 
to the side of the boiler room on a spur of the Illinois 
Central Railroad, from which it is dumped direct into 
the crusher located in the basement of the boiler room. 
From the railroad spur coal may be dumped into an 
under-water storage bin, which is lined with concrete. 
The capacity of this under-water coal storage basin 
which is shown in Fig. 3 is 15,000 tons of coal, sub- 
merged. 

In planning the building more ample basement 
room was provided than is generally the case. Under 
the entire boiler house as well as the generator room in 
the power station proper there is fully 25 feet of head- 
room. Without cramping in the least, this takes care 
of the coal-crushing equipment, ash and coal-conveyor 
system and the main steam headers for the two banks 
of boilers in the boiler house, while under the genera- 
tor room is ample space, for, a, supplementary) steam 
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Fig. 3.—Under-Water Coal Storage Permits 15,000 Tons of Coal 
to be Stored. 


header, the condensers for the turbines and all of the 
auxiliaries. l 


BorLeERr Room EQUIPMENT. 


At the present time four boiler units are in opera- 
tion, while a fifth has been installed in readiness for the 
requirements of the 10,000-kilowatt turbogenerator. 
These boilers are all of the same size, namely, 600 
horsepower, and were built by the E. Keller Company 
of Williamsport, Pa. Each boiler is equipped with a 
Foster superheater, with a Green chain-grate stoker 
and a General Electric steam-flow meter. 

From the end of the boiler room the Link-Belt con- 
veyor makes a complete circuit of the building. From 
the coal crusher the conveyor takes the coal up and 
over to the coal bunker, where it is discharged to a 
horizontal conveyor which travels the length of the 
bunker. Continuing, the first-mentioned conveyor 
passes down the other side of the building to the base- 
ment and back to the crusher again, like an endless 
chain. The horizontal portion of the conveyor in the 
basement travels at right angles to the aisle which 
passes in front of the boiler settings. In this aisle is 
a narrow gauge track for a small car, which is used 
to bring the ashes from the grates out to the conveyor, 
by which they are conveyed over to the side of the 
building, whence they are elevated and discharged into 
a chute which delivers them to the railroad cars on the 
coal track. The same conveyor is thus employed and 
performs both the functions of handling coal and ash. 

Reference has already been made to the coal bunker, 
which acts as an intermediary storage between car 
and stoker. This bunker extends the full length of 


Fig. 4.—View Showing Half of Boiler Fig. 5.—Water 


Room. 
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Purifying and Heating 
Apparatus. 
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the boiler room and is of steel, and has a capacity of 
800 tons of coal. There are doors in the bottom— 
four in front of each boiler—through which the coal 
is discharged into the hopper of a 2-ton lorry. The 
operation of this lorry is controlled from the floor, so 
that it can be stopped in front of any boiler and other- 
Wise manipulated with minimum effort. A weighing 
machine is installed on the floor level by which the 
boiler attendant is able to weigh the coal while it is in 
the lorry hopper. After this is done, the coal is 
dumped through a chute into the hopper of the stoker. 
The lorry was furnished by the R. H. Beaumont Com- 
pany of Philadelphia, Pa. A general view of one-half 
the boiler room, showing the bunker exits, the lorry 
in back, and the stokers is illustrated in Fig. 4. 

The water of the Cedar River is such that it is ad- 
visable to treat it. All make-up water is thus treated 
by a Cochrane water purifier. The make-up water is 
measured by V-notch meter, the evaporation of the in- 
dividual boilers by steam-flow meters. The boiler 
feed-water is heated by a Cochrane feed-water heater, 
both feed-water heater and water purifier being sup- 
plied by the Harrison Safety Boiler Works, Philade!- 
phia, Pa. 

TURBINE Room APPARATUS. 


The turbine room contains at present two 5000-kilo- 
watt horizontal Curtis turbines connected to 5000-kilo- 
watt 4000-volt generators. Operating steam pressure 
is 200 pounds per square inch, and the speed of the 
units is 3600 revolutions per minute. A view of one- 
half of the turbine room, taken from the switchboard 
gallery, is illustrated in Fig. 2. The other secetion of 
the turbine room contains a similar unit and space for 
the 10,000-kilowatt unit on order. The turbine room 
has high head room and is well lighted. A 30-ton 
crane, furnished by the Pawling & Harnishfeger Com- 
pany of Milwaukee, operates the full length of the tur- 
bine room, making possible rapid repairs and handling 
of the heavy turbine and condenser parts. In addition 
to the turbogenerators is a motor-generator set for 
excitation. This is a General Electric induction motor 
driving a 400-ampere, 125-volt direct-current genera- 
tor. On the same shaft and connected by means of a 
Clarke Duplex drive is a Terry steam turbine to be 
used in driving the generator in case of emergency 
should the alternating-current supply to the induction 
motor be interrupted. 

‘The condensing equipment of each turbine is in- 
stalled directly beneath its respective unit. The con- 
densers are the Alberger company’s “Spiroflo.” The 
circulating pumps supplying them are in the basement 


Fig. 6.—Close View ‘of Traveling Intake 
Screen. 
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and are of the centrifugal type, each having a capacity 
of 11,500 gallons per minute and each operated by a 
go-horsepower steam turbine through a Wuest reduc- 
tion gear made by the Falk Company of Milwaukee. 
Both the circulating pumps and the turbines driving 
them are the products of the Alberger Pump & Con- 
denser Company. | 

Each turbine generating unit is also equipped with 
an Alberger dry vacuum pump direct connected with 
a horizontal steam engine. 

In a gallery of the basement room under the gen- 
erating units is located a supplementary steam header 
from which the piping to the two steam turbines and 
tc the steam-driven auxiliaries is led off with generous 
application of long bends and U’s. 

From an electrical standpoint this is a General 
Electrical plant throughout, and represents standard 

The electrical system employed is 4-wire, three- 
phase. The generator switches are located in a room 
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Fig. 7.—Oil Switch and Cells in Station. 


immediately back of the generator room, and over this 
in the second and third stories are the line oil switches 
and other equipment incident to them. 


The generator oil switches connect with two sets of 
buses on the ground floor. The lower generator bus 
is connected to the lower bus on the second floor. The 
top generator bus is connected to the top bus on the 
second floor. In addition, there is a riser clear through 
to the top floor connecting with the second and third 
floor upper and lower buses; also a transfer bus on the 
second and third floors. In short, there is an ex- 
tremely flexible arrangement of buses, permitting any 
combination of machines desired, present and future, 
in the feeding of the various lines which leave the sta- 
tion. 

The generator neutrals are connected to oil switch- 
es, which in turn are connected to a ground bus. The 
neutrals are connected in solidly during normal oper- 
ation. 

Leaving the station are the following circuits: 

3 Series arc circuits. 

4 Three-phase power circuits for factories. 

4 Commercial power circuits for downtown light 
and power. 
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2 Four-wire circuits for residence lighting. 

2 High-tension circuits supplying transformers for 
our-of-town circuits. 

There is no high-tension equipment in the generat- 
ing station proper. Thirty-three thousand volts is de- 
veloped for feeding transmission lines serving other 
towns, but this is done, or will be, in a substation 
erected just outside the power plant and shown in one 
of the illustrations to be nearing completion. For the 
present there is a temporary transformer station tak- 
ing care of this part of the work. 

In the picture there are to be seen the oil circuit 
breakers already installed on the lower level. Most of 
the switching equipment, aside from the circuit break- 
ers, was furnished by the Electrical Engineers Equip- 
ment Company of Chicago. The transformers which 
will go in here are water-cooled, Y-connected, 1400- 
kilovolt-amperes, 33,000 volts of General Electric 
manufacture. They will feed a line which loops to 
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Fig. 8.—Outdoor Substation for 33,000 Volt Control. 


Charles City, coming back into the station again over 
two 700-foot spans across the river. The same river 
span towers also carry all the 4000-volt city lines, 
emanating from the top of the substation structure. The 
river span, and an exterior view of the power house, 
are illustrated in Fig. 1. 

There is a-considerable area between the power sta- 
tion and the river which was filled in by the central- 
station company and donated to the city as a part of 
its riverside park system. Eventually there will be 
a boulevard along here. Underneath this filled-in area 
is the concrete intake tunnel which brings the con- 
densing water from the river to a point midway of the 
station where it is delivered to the pumps, at normal 
stage of the river without any lift. All the water is 
strained before entering the tunnel by means of two 
Link-Belt revolving screens one of which is illustrated 
in Fig. 6. These stand at a slight angle to the flow 
of water and consist of a comparatively fine mesh, as 
can be seen. They are arranged to be revolved not 
continuously but whenever it is necessary to do so for 
cleaning purposes. They are turned by a 6-horse- 
power motor through a reducer of James Manufac- 
turing Company make. 
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Lighting of Offices and Drafting Rooms 


Second Part of Article Discussing Modern Office Lighting— 
Utilization of Light—Location and Calculation of the Units 


By WARD HARRISON 


Illuminating Engineer, National Lamp Works of General Electric Company. 


UTILIZATION OF LIGHT. 


Such factors as the nature and quality of the re- 
flecting surface or transmitting medium, the difference 
in the manner in which two units of the same type but 
of different design distribute the light, and the care 
with which units have been designed to prevent the 
useless absorption of light, must, of course, be taken 
into account in selecting from several designs of a 
single general type the unit best suited to the purpose 
at hand. There are two very important factors, how- 
ever, which affect the utilization of light from a unit 
of any given design. These are: the proportions of 
the room to be lighted, and the reflecting power of the 
ceiling and walls. 

The proportions of a room are a much more im- 
portant factor in illumination design than is generally 
supposed. For example, in a square room in which 
the horizontal dimension is equal to the ceiling height, 
‘perhaps 25 per cent of the light which the lamps gen- 
erate will be effective in illuminating the working 
plane, if units of good design are used. In a square 
office having the same ceiling height, the same finish 
of walls and ceiling, and the same style of reflecting 
equipment, but having a horizontal dimension five 
times as great, fully 50 per cent of the light given by 
the lamps. will be effective on the working plane. The 
reason for this difference in utilization is apparent 
from Fig. 9. It will be noted that a part of the light 
which strikes the walls of the small room, and is 
largely absorbed by them is directly useful in the case 
of the larger room. It is evident also that the actual 
dimensions of a room have no effect on the efficiency 
with which the light is used—it is the proportions of 
the room that must be taken into account. 

The finish of the walls and ceiling of an office af- 
fects to a considerable degree the efficiency of a light- 
ing installation. Anderson* records the following re- 
sults of investigating a complaint of inadequate office 
illumination where the system consisted of indirect 
silvered-glass units properly located: 


Foot- Per” 
Candles. Cent. 
Before cleaning reflectors....... 3.75 100 
After cleaning reflectors........ 4.68 125 
Cleaned reflectors—new lamps.. 5.26 140 
Cleaned reflectors—new lamps— 
repainted ceiling ............ 6.75 II 


The original finish of the ceiling was a yellowish- 
cream paint on sand-surfaced plaster. This had be- 
come somewhat blackened through two years’ service. 
It will be noted that refinishing the ceiling with paint 
of good reflecting characteristics and of a somewhat 
lighter tone than that previously used, resulted in an 
increase of 30 per cent in useful light. The improve- 
ment of 25 per cent obtained by wiping out the re- 
flectors decided those in charge of the building on a 


*Earl A. Anderson, Transactions of Illuminating Engineer- 
ing Society, Vol. XI, No. 9. Discussion following Samuel G. 
Hibben’s paper on “Economics of Office Lighting.” 


weekly instead of a monthly cleaning schedule and on 
the refinishing at definite periods of the ceilings of all 
rooms where indirect lighting was employed. It is in- 
teresting to note that, while in this case none of the 
original Mazda lamps had been renewed, their candle- 
power had dropped off only 11 per cent in the two- 
year period. 

Where semi-inclosing units are used, the finish of 
the ceiling has relatively little effect upon efficiency, 
for the units do not depend upon reflection from the 
ceiling. Totally indirect units depend entirely upon 
reflected light from the ceiling, and, if the ceiling is 
dark, their efficiency will be so low as to render their 
use impractical. Dense semi-indirect units depend 
very largely upon reflection from the ceiling and al- 
though they transmit a small portion of the light, they 
cannot be used effectively unless the ceiling is light in 
color or may be made so. On the other hand, light 


Fig. 8—Semi-Inclosing Units In a Drafting Room. The G'‘ass 
Skylight Preciudes Indirect or Seml-Indirect Lighting. 


reflected from the ceiling has a general downward di- 
rection, and, for this reason, totally indirect or dense 
semi-indirect units are less dependent for efficient oper- 
ation upon the finish of walls or other vertical sur- 
faces than are semi-inclosing units, which distribute 
the light more broadly. 

That percentage of the total light generated by the 
lamps which is effective in illuminating the working 
plane is known as the co-efficient of utilization. If 40 
per cent of the light which a lamp gives is, under cer- 
tain conditions, available at the working plane, the co- 
efficient of utilization for the reflecting equipment is in 
that case 40 per cent, or expressed as a fraction, 0.40. 
Coefficients of utilization for totally indirect, dense 
semi-indirect, and semi-inclosing units of good design, 
when used in square rooms with various ceiling heights 
and with various finishes of walls and ceilings, are 
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TABLE No. 2. 


COEFFICIENTS OF UTILIZATION 


This table apples to installations in sgware rooms having sufficient lighting units symmet. 
neally arranged sy peau reasonably uniform illumination. To obtain the coefficient for any 
rectangular room, hnd the value for a square room of the narrow dimension and add one-third 
of the difference between this value and the ae ar a square room of the long dimension. 
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given in Table 2. The coefficients of utilization for 
rectangular offices may be readily approximated as ex- 
plained in the note at the head of the table. 
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LOCATION AND NUMBER OF LIGHTING UNITS. 


The location and the number of the outlets are 
affected by considerations of the constructional fea- 
tures of the office, of uniformity in lighting, and of 
the avoidance of glare. It is not infrequently the case, 
even in small offices, that beams divided the ceiling into 
rectangular bays, and then a symmetrical arrangement 
of units is desirable for appearance. 

In the case particularly of offices built for renting 
purposes, careful consideration should be given to lo- 
cating the units in such.a way that, if old partitions 
must be removed or new ones built in to suit the 
requirements of a new tenant, the outlets already in- 
stalled will still be usable. This factor alone is fre- 
quently of sufficient importance to justify the use of a 
greater number of outlets than necessary to suit the 
existing lighting requirements. Special structural fea- 
tures, such as the location of ceiling beams and the 
placement of doors and windows, should receive atten- 
tion. The sketches of Fig. ro illustrate how the use 
of 6 units in a room where 4 would satisfy conditions 
of uniformity, permits the change from a general office 
to a private one where, due to the location of the win- 
dows, a change to two offices of equal size would be 
practically out of the question. The cost of installing, 
say, 6 units, need not necessarily be greater than that 
for 4, for the cost of glassware increases, not in pro- 
portion to its diameter, but at a much faster rate, and 
the difference in its first cost may be sufficient to offset 
the greater cost of wiring. It is an advantage, too, if 
the number of different sizes of units and lamps em- 
ployed in an office building can be kept small in order 
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Fig. 


9:—Light That Strikes the Partition Is Largely Lost. 
a Large Room This Loss is Eliminated. 
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to facilitate replacement from stock. Sometimes it 
may be desirable to wire for locations where it is 
thought units may at some future time be desirable, 
but to seal the wires beneath the plaster until required. 

Where totally indirect or dense semi-indirect units 
are used, and the greater part of the illumination comes 
froma large area on the ceiling, the question of direct 
glare is automatically cared for. On the other hand, 
because of the large ceiling area which is brightly 
lighted with such units, it is difficult to avoid a certain 
degree of specular reflection in polished surfaces.* 
Such reflection is not, of course, nearly so annoying as 
the image of a bright unit itself. Reflected glare from 
direct-lighting equipment can sometimes be avoided by 
arranging the desks along a wall so that specularly 
reflected rays will travel away from the eye, rather 
than toward it, as shown in Fig. 12. 

From a study of the light distribution of units, it 
has been possible to establish fairly definite rules for 
cetermining the number of rows of units required, the ~ 
proper spacing distance between units, and the dis- 
tance from the walls to the nearest rows of units. In 
the application of such rules are involved, of course, 
the width and length of the room to be lighted and the 
height at which the sources can be located above the 
working plane. The ratios given in Table 3 insure 
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Fig. 10.—Location of Outlets Should Provide for Possibie 


Changes in Office Arrangement. 


satisfactory illumination as regards both quantity and 
direction in all parts of the room. Attention is called 
to the fact that the height of the light source above the 
illumination plane in the case of indirect or sémi- 
indirect units is the height of the ceiling above the desk 
or table tops, for ceiling acts as the principal light 
source. 

The distance at which totally indirect and semi- 
indirect units should be suspended from the ceiling 1s 
determined largely by considerations of appearance. 
The distance should not be so small that corners of the 
ceiling appear objectionably dark nor should it be so 
great that light is directed from the unit to the walls, 
or that a bright spot is formed beneath the unit. Be- 
tween these limits, variations in the hanging height 
affect the efficiency of the installation only slightly in 
offices of the usual proportions. In case the shadows 
cast upon the ceiling by the chains or rods supporting 
the bowl or by the bowl itself prove objectionable, they 
may be eliminated by dipping the lamps in an etching 
solution. 

In order to simplify the design of an office lighting 
system, the ratios given in Table 3 have been used as 
the basis for the construction of the charts appearing 
as as Fig. 13. The upper chart of Fig. 13 is applicable 


See Fig. 6 in ihe first part of this article. 
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smaller than 1.20. As has been pointed out, it is im- 
portant that a schedule of regular and frequent clean- 
ing be adopted and faithfully adhered to if maximum 
satisfaction 1s to be obtained. 

The total light flux that must be’ supplied to the 
illumination plane is determined by multiplying the 
intensity in foot-candles by the area of the office in 
square feet. The product so obtained divided by the 
coefficient of utilization applying to the type of unit 
selected as used under the given conditions, gives the 
total light flux which the lamps must generate. The 
total light flux to be generated divided by the number 
of outlets gives the lumens which must be supplied per 
outlet. By reference to Table 4, a size of lamp may 
be selected which will supply the required lumens. 


NUMBER OF ROWS “LIMITING OFSTANEE, 
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OF GIVEN WIOTH TO WALL 
u 20 PPTA 8386S eGR ove £o 
Fig. 11.—Semi-inclosing Units in a Drafting Room Where the $ H 
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well adapted to office lighting. 


ILLUMINATION CALCULATIONS. 
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The actual calculation of illumination is very sim- 
ple when the type, location and number of lighting 
units have been decided upon. It remains then only 
to supply a size of lamp which will provide sufficient 
intensity of light for the nature of the work at hand. 

An intensity may be chosen, usually within the lim- 
its of 4 and 12 foot-candles, depending upon the char- 
acter of the work, which will serve as a basis upon s$ és 
which calculations may be carried through. This in- H HT eer 
tensity should be chosen with care; it should not, Wiss ere neath ee e abe 
however, be viewed in the light of a definite value 
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desired standard, it is necessary to increase the se-  &* |i. ispeat sacs ~ 
lected intensity by 15 to 40 per cent, depending upon X” opty 
how favorably the office in question is located with © 

respect to freedom from ‘smoke, dust, fumes, etc. In è 

general it is not considered good practice to make a  *° ° 
smaller allowance than 20 per cent for depreciation, WIOTH OR LENGTH OF OFFICE FEET) fuel 

that is, to multiply the selected intensity by a factor Fig. 13.—Chart Designed to Simplify Location of Lighting 


Units in Offices. 


It will usually be found at this stage of the calcula- 
tion that a choice must be made between a size of lamp 
which will not give so high an intensity as that origin- 
ally chosen as the desirable value and one which will 
give a higher intensity. Good practice usually dictates 
the choice of the larger size of lamp, allowing the mar- 
gin as a factory of safety, for while the expense will 
be increased, the increase is not without a correspond- 
ing value, whereas the choice of the smaller lamp might 
cause a system otherwise satisfactory in every par- 
ticular, to fail of its purpose. 

It is very important that Mazda lamps be operated 
at a voltage at least no lower than that for which they 
are rated, if the full value of thcir high efficiency is to 
be obtained. In many cases, lamps of a somewhat 
Fig. 12.—Arrangement of Desks to Avoid Specular Reflection. lower voltage may be economically employed, for the 
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increase in cost occasioned by more frequent lamp re- 
newals and the greater energy consumption frequently 
represents a very small outlay for the increase in illu- 
mination obtained. . 


TABLE No, 3 
MAXIMUM RATIOS OF SPACING TO HEIGHT OF LIGHT SOURCE 
FOR SATISFACTORY OFFICE ILLUMINATION 


Limits for | Limits for More Than 
One Row One Row of Units 
of Units 
System 5 
A B E 
H H H 
SYMPOOO i a Ean 1.3 1.5 0.6 
Dense Semi-Indirect* .............. ‘2 LS 0.6 
Direct Semi-Inclosing............... 1.1 1.4 0.5 
Direct: Dems Opal. iivicks dikcdacccswca 1.4 0.5 


*With indirect or semi-indirect the ceiling is considered the light source. 


Solution of Illustrative Problem.—A lighting sys- 
tem is desired for a general office which measures 16 
feet wide, 24 feet long, and has a ceiling height of 12 
feet. The ceiling is light in color and the walls are of 
moderate reflecting power—a combination which is 
usually met in offices, and which permits the use of 
heavy-density semi-indirect or totally indirect units; 
for this office dense semi-indirect units are selected. A 
beam running crosswise of the ceiling divides it into 
two bays which measure approximately 16 by 12 feet. 

By reference to the chart, Fig. 13, adapted to the 
use of heavy-density semi-indirect units, it is seen that 


TABLE No. 4 
TECHNICAL DATA ON 110-125 VOLT MAZDA LAMPS 


A LAR., r 
Total [Lumens ri Over- ae Position nated 
Watts | Lamens | aes. Bulb. | cue: Heength : Life 
å " Length, . 
a Inches PE ie Inches Burning Hours 
Mazda B Lamps 

10 LARET 2% 43% 2% Any 1,000 

15 128 8.55 2% 4g 2*% Any 1,000 

25 230 9.17 23% 5% 3% Any 1,000 

40 378 9.45 2% S 3% Any 1.000 

50 476 9.52 23% 5% 3% Any 1,000 

60 sas | 9.74 | 23 | Sie | 34 Any 1,000 
100 1,010 | 10.13 | 3% A 5i Any 1,000 

Mazda C Lamps 

75 865 11.53 23% 614 4k Any 1,000 
100 1,260 12.57 31g 716 5% Any 1,000 
150 2.050 13.66 3% 7% Sy% _ Any 1,000 
200 | 2.920 | 14.61] 3% 834 6 Tip Down* | 1,000 
300 4,850 16.11 43% 935 7 Tip Down* 1,000 
400 6.150 15.32 5 10 7 Tip Down* | 1,000 
500 8,050 16.11 5 10 7 Tip Down* 1,000 
750 | 12,800 | 16.98| 634 | 133 914 | Tip Down* | 1,000 

1,000 18,000 17.95 614 13%% 916 Tip Down* | 1,000 
Mazda C-2 Lamps (Blue-Bulb) 

75 600 8.0 234 614 44. Any 700 
100 870 8.7 3% 7% Sys Any 700 
150 | 1,400 | 9.4 | 3% 7h Svs Any 700 
200 2,000 10.1 3% 835 6 Tip Down* 700 
300 3,350 11.2 43% 934 7 Tip Down* 700 
500 5,600 11.2 5 10 7 Tip Down* 700 

All 1 of 200 watts and smaller fit medium-screw sockets. Lamps of 300 


watts and larger fit mogul-screw sockets. 


*Orders for Mazda C lamps should specifically state if lamps are for use in 
other than pendent position. 
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two rows of units are required for an office 16 feet 
wide where the distance between the light source (the 
ceiling in the case of indirect units) and the working 
plane is 9% feet, and that if these rows consist of 2 
units each, this office, 24 feet long, can be uniformly 
lighted. The units should not be located more than 
-534 feet from the walls, as shown by the chart; in this 
case they will be mounted 4 feet from the side walls 
and 8 feet apart, and about 534 feet from the end walls 
and 12% feet apart lengthwise of the office. The dis- 
tance from the end walls might be varied slightly so 
as to locate the units along the center line of the bay. 
The units would be suspended at a distance of 2 to 3 
feet below the ceiling. 
Six foot-candles is a desirable value of intensity to 
select as a working value in designing the illumination 
for a general office. This value multiplied by a depre- 
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Fig. 14.—Totally Indirect Units in a Private Office. 


ciation factor of 1.2 gives an intensity of 7.2 foot- 
candles as a desirable initial value. By multiplying 
the area of the office, 384 square feet, by 7.2, the foot- 
candle intensity desired, it is found that 2765 lumens 
must be supplied to the illumination plane. 

From Table 2 the coefficient of utilization for dense 
semi-indirect units in a room 16 feet square and 12 
feet high having a light ceiling and medium walls is 
found by interpolation to be approximately 0.25; for 
such a room 24 feet square the coefficient is 0.31 with 
the same units. For a room 16 by 24 feet, then, the 
coefficient, as explained in the heading of the table, is 
0.25 + 14 (0.31—0.25), or 0.27. 

By dividing the lumens required on the working 
plane, 2765, by the coefficient of utilization, 0.27, the 
lumens which the lamps must give initially is obtained. 

The four lamps required must generate, initially, 
10,250 lumens. Each lamp must supply, then, 2560 
lumens. By reference to Table 4 it is seen that the 
200-watt Mazda C lamp, which has an output of 2920 
lumens, most nearly supplies the required number and 
this lamp is accordingly selected. The extra 360 
lumens which the 200-watt lamps supply go to increase 
the allowance for depreciation or “factor of safety.” 
The intensity supplied when the installation is new 
will now be about 35 per cent above the 6-foot-candle 
value which it is desirable to maintain as a minimum. 
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Court Decisions on Accidents from 
Overcharged Service Wires 


Resume of Several Important Cases Showing Care That Must 
Be Taken by Utility Companies to Guard Against Accidents 


By CHESLA C. SHERLOCK 


charged service wires is a proposition which 

has been called to the attention of the courts 
from time to time. Perhaps there is no one point of 
the law upon which so many varied opinions have been 
advanced but upon which the courts are practically 
agreed. 

In a California case, the plaintiff’s decedent, a 
rancher, irrigated his orchard by means of a pumping 
plant operated by electricity. - The plant had been in 
operation for about a year and had been installed by 
the defendant electric company. For several days 
before his death, the deceased had been having trouble 
with the pumping apparatus. About nine o'clock one 
evening he went from his house to the pumping sta- 
tion in order to start the machinery. An hour or two 
later his dead body was found in the well pit behind 
the pump. He was in a kneeling posture, his head 
resting against a discharge pipe leading from the pump. 
In one hand was held the lamp socket from the drop 
cord suspended in the pit and the hand was severely 
burned. 

A physician who examined the body gave it as his 
opinion that death had resulted from electric shock. 
There was evidence tending to show that glass from 
broken lamp globes was scattered about, that the mo- 
tor was burned out, that the insulating material on the 
lamp cord was punctured and that the insulating lining 
set into the lamp socket to prevent contact of the inte- 
rior electrical connection with the brass case was 
wholly burned away over one of the terminals. 

It was shown that the defendant delivered its cur- 
rent to the decedent, at a pole near the pumping plant, 
from primary wires carrying 6600 volts. Through a 


"Tick liability of electric companies for over- 


transformer, a current of 110 volts was taken off for _ 


the lighting of the plant. 

The plaintiff brought her action on the theory that 
the defendant in installing the electrical wires and 
appliances had employed unsafe connections and a 
deficient ground wire with the result that an excessive 
and deadly current had passed from the primary side 
of the transformer into the secondary side, and 
through the drop cord into the body of the deceased. 
The defense was conducted on the theory that de- 
cedent must have fallen from the ladder while he was 
descending to the pit and that he was either killed by 
the fall or by the long continued passage of 110 volts 
from the drop cord through his body. 

It was shown, however, that 110 volts would be 
practically harmless to a man of the physical strength 
and condition of the deceased. There was evidence 
that the ground wire was, in fact, defective and insuf- 
ficient. A verdict of $12,500° was given in favor of 
the plaintiff. 

The Supreme Court, in affirming the judgment, 
held that the evidence fully supported the verdict and 
said that where the defendant affords “the means for 
the service,” it is required to use “very great care.” 


The court added that “the presence of a death-dealing 
current in the wire through which defendant had con- 
tracted to furnish 110 volts was sufficient to afford 
reasonable evidence of negligence on its ‘part. It is 
the rule in this state that where electricity is furnished 
to a system installed and operated exclusively by the 
owner of the premises, the doctrine of res ipsa loquitur 
has no application. But where the defendant in such 
a case had some control of the situation, either by 
reason of its construction or its operation of the plain- 
tiff’s plant, a showing of accident without plaintiff’s 
fault shifts the burden of proof.” 


A New York CASE. 


In a New York case, the facts disclosed that a man 
of thirty-seven, enjoying perfect health,.went into the 
basement of his house and an hour later was found 
dead there, lying on the floor beneath a drop light. 

A small hole was found in his clothing just over 
the heart and at the same point a burn was found on 
the skin. A similar burn was found on the sole of his 
left foot, and a hole through his woolen sock and his 
slipper. The drop light was suspended by an insulated 
cord from a nail in the ceiling. The nail to which the 
cord was attached held also a wire supporting a swing- 
ing shelf. The evidence tended to show that if the 
decedent attempted to turn on the light that the wire 
= the swinging shelf would touch a place near his 

eart. 

The power supplied the house was at 120 volts, 
brought over a secondary circuit consisting of two 
wires from a primary wire carrying 2400 volts. The 
120 volts were drawn off from the primary circuit 
through an ordinary transformer. It was shown that 
about half an inch of insulation was gone from the 
primary wire at a point inside the transformer and 
that this uninsulated half inch was within 9/64 of an 
inch from the iron transformer cover. The pole to 
which the transformer was attached was wet on the 
night of the accident. Evidence showed that 2400 
volts will jump from one wire to another 2/7 of an 
inch away. 

The jury found that death had resulted from a 
breaking down of the transformer, permitting an ex- 
cessive force of electricity to enter the decedent’s 
house, and that the defendant had been negligent in 
the premises, and that no contributory negligence on 
the part of the deceased appeared. 

The Supreme Court affirmed the judgment for 
$40,000, saying that it was the defendant’s duty to 
exercise a “high degree of care,” to protect the de- 
ceased against excess current, and the evidence was 
sufficient to support the verdict. 

In another New York case, the court said: 

“When a corporation assumes control of the dis- 
tribution of a substance as dangerous to human life as 
electricity, it is its duty to exercise at least reasonable 
care to prevent its escapen_a death-dealing manner. 
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The force causing the death of the decedent, being in 
the control of the defendant, and the casualty being 
such as in the ordinary course of the business does 
not happen if reasonable care is used, proof of these 
circumstances, regardless of direct proof of defective 
appliances, affords, in the absence of explanation, suf- 
ficient evidence that the accident occurred from want 
of due care on the defendant’s part.” 


A PECULIAR ACCIDENT IN KENTUCKY. 


In a Kentucky case, the plaintiff, a blacksmith, was 
supplied by the defendant with an electric current of 
IIO volts for the purpose of lighting his shop. The 
plaintiff was working late one afternoon, and noticing 
that he needed light, he reached up to turn on a bulb 
near him. As he touched the fixture, an excessive 
force of electricity escaped through his body, throw- 
ing him 15 feet upon his face and injuring him. 

It appeared that the pole which carried the low- 
voltage wire from which plaintiff received his light, 
supported also wires carrying, for street cars and the 
city lighting system, a current of 4500 volts. The 
weight of the wires and a heavy transformer box 
caused the pole to lean, bringing about a sagging of 
the wires, which brought one of the high-voltage wires 
into contact with the low-voltage wire from which 
plaintiff received his light. It was shown that the 
insulation of the wires had been burned off at the 
point of contact. It was found that this condition had 
been brought about gradually by the leaning of the 
pole, that it could have been discovered by a casual 
inspection, and that anyone making such inspection 
might reasonably have anticipated, weeks previously, 
such an accident as that which occurred. 

The court, in speaking of the case, said: | 

“Electricity is a powerful and deadly agency. Th 
rule has been adopted that those who manufacture and 
use it must exercise the utmost care to protect others 
from danger. They are not insurers, for the manu- 
facture and sale of electricity is lawful, but in han- 
dling so dangerous an agency, care proportionate to 
the danger must be observed, and to this end nothing 
short of the utmost care is sufficient.” 


INJURED WHILE TestTING LIGHTS. 


In a Georgia case, the consumer's servant was 
injared while testing a light by trying to tuen it on. 
The electric company had been asked to repair the 
defective light and the injury was caused by an ex- 
cessive amount of current passing into his body as 
he was in the act of turning on the light. 

There was evidence to show that the primary and 
secondary wires had been permitted to come in con- 
tact with each other outside the transformer, with the 
result that the full primary circuit had been transmit- 
ted to the secondary wire and into the plant. 

Said the court: “It has been held by high authority 
that, where the plaintiff shows that he has received a 
shock from a high and dangerous voltage, the law 
raises a presumption of negligence against the electric 
company furnishing the electricity, and the burden is 
then upon the electric company to negative the pre- 
sumption.” 

OPINION OF SUPREME COURT. 


The United States Supreme Court has had this 
question brought to its attention and has announced 
the following opinion: 

“Besides, the defendant engaged to supply a cur- 
rent of low voltage, reasonably safe and suitable for 
lighting, while the current delivered on the occasion 
was of high voltage, extremely dangerous and unsuit- 
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able for lighting purposes. These circumstances 
pointed so persuasively to negligence on its part that 
it was not too much to call upon it for an explana- 
tion. Of course, if the cause of the injury was one 
which it could not have foreseen and guarded against, 
it was not culpable; but, in the absence of that or some 
other explanation, there was enough to justify the 
jury in finding it culpable.” 

In a California case, the court was not inclined to 
impose liability upon the electric company for the rea- 
son that the plaintiff had installed all his own fixtures 
and appliances and had allowed the electric company 
no opportunity to inspect his work. He had merely 
run his wire out to the company’s pole, and the meter 
box of the electric company was not even located on 
the plaintiff's premises, but on the company’s own 

ole. 
: Said the court: “When we consider the multi- 
tudinous uses to which electricity is now being applied 
and assuming that the user receives it by means of 
appliances of his own choice, erected by himself, and 
under his own control and management, as in the 
present case, it would be an intolerable burden to re- 
quire of the power companies what is here contended 
for.” 

It is well established that the companies owe the 
utmost care to their patrons to furnish them the cur- 
rent in a safe and careful manner. The courts have 
held that, in an absence of contributory negligence, 
the burden is on the companies to show freedom of 
negligence. Only the utmost care and caution and the 
most painstaking inspections at frequent intervals will 
satisfy the courts on this important question. 


NEW YORK ELECTRICAL INDUSTRIES 
HONORED FOR ACTIVITIES IN 
BOND CAMPAIGN. 


Secure Subscriptions for Over Nine Million Dollars—Each 
Branch of Industry Represented by Committee. 


The honor flag of 21 stars has been awarded to the 
New York Electrical Industries Liberty Loan Com- 
mittee in recognition of its achievements in the Third 
Liberty Loan campaign recently closed, in which bonds 
amounting to $9,457,250 were sold. This committee, 
for Greater New York, was organized by General 
Chairman Theodore Beran, who was in charge of nine 
division chairmen, the group sales being as follows: 


Manufacturers’ division, J. Nelson Shreve, chm........ 1,895,450 
Jobbers’ division, George L. Patterson, chm.........-+.. 


Elec. Cont. & Dealers’ division, Louis Kalischer, chm.. 760,850 
Inside Elec. Workers’ division, Wm. Walsh, chm...... 463,800 
Elec. Societies’ Auxiliary div., J. M. Wakeman, chm. 320,350 
Manufacturers’ Agents’ division, Chas. Crofoot, chm.. 223,650 
Central Station Auxiliary division, A. Goldman, chm.. 73,650 
Electrical Inspectors, J. C. Forsyth, chm..........eee. 60,700 

Total oe hava eat ha ee SR We PEs OE LEA RAS eens $9,457,250 


Theodore Beran was general chairman of the Elec- 
trical Industries Committee; James R. Strong, vice- 
chairman: E. Donald Tolles, secretary ; and H. C. Cal- 
ahan, assistant secretary. O. H. Caldwell and James 
H. McGraw, Jr., had charge of publicity and speakers. 
Other members of the committee, in addition to the 
division chairman, were A. S. Adams, Harry Alexan- 
der, A. Hall Berry, Wm. Courtney, Chas. L. Eidlitz, 
B. H. Ellis, Samuel Frost, V. C. Gilpin, H. T. Hoch- 
hausen, Lon Keller, Jacob Landy, C. P. LaShelle, 
W. F. Leggett, J. E. McClernon, E. J. Murphy, Franz 
Neilson, J. A. Pizzini, J. P. Ryan, C. P. Scott, M. S. 
Seelman, L. L. Strauss and Mever Zucker. 
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Editorial Comment 


Electrical Contractors Must Perfect 
Their Organization 
IKE other branches of the building industry, the 
electrical contracting business is passing through 
a critical period. Except in munition, ship- 
building and cantonment centers, building activity 1s 
at very low ebb and all contractors are suffering more 
and more from severe depression in business. Elec- 
trical contractors, a large part of whom have been 
Operating on a very small margin of profit, are con- 
fronted with the most grave crisis ever experienced by 
their craft. In a great many cities they have allowed 
themselves to become the victims of ruinous competi- 
tion with its train of vicious practices, violent jeal- 
ousies, and loss of prestige among the architects and 
builders they do business with. The possibility of pro- 
longed continuance of the war may force many of 
them to the wall if heroic remedial measures are not 
taken in time. 

Fortunately, a timely solution of these difficulties 
was worked out last fall in the form of the Goodwin 
Plan for broadening the business opportunities of the 
electrical contracting fraternity by becoming the recog- 
nized retail distributors of electrical appliances and 
supplies. The enthusiasm with which this plan has 
been received at all meetings of the national, state and 
local associations where it has been fully explained 
shows the high regard of the progressive electrical con- 
tractors of the country for its fairness, breadth, and 
practicability. To all appearances, it seems to be a 
panacea for most of the evils of the business and of- 
fers a ready solution for the most urgent problems 
now to be dealt with.. To carry it out effectively, how- 
ever, requires a widespread and whole-hearted co-op- 
erative effort, first among the contractors themselves 
through a reorganized and broadened scheme of fed- 
erated contractors’ associations. 

The national association and some twenty-five of 
the state associations have. adopted the Goodwin Plan 
and are actively proceeding to put into effect in the 
proper way by first reorganizing along the broadened 
lines and extending their membership to include prac- 
tically every firm doing a contracting or retail merchan- 
dising business. Difficulties are being experienced in 
some quarters, however, in bringing additional mem- 
bers into the fold. These are due to several causes, 
chief of which are inexcusable ignorance of the true 
meaning and scope of the Goodwin Plan which has 
been the big live topic of the last six or more months, 
lingering prejudices against former competitors, and 
lack of progressiveness combined with satisfaction in 
remaining in the rut. 


D ae STi a eli Se otha 


Ordinarily anyone has the privilege of remaining in 
the rut if it is his pleasure, but when he impedes the 
general traffic and the progress of others his stubborn- 
ness becomes a menace. Moreover, the rut shows evi- 
dences of developing into a muddy slough wherein the 
nonprogressive objector is likely to sink beyond hope 
of rescue. Unfortunately, the failure (through bank- 
ruptcy or otherwise) of the rut-ridden electrical con- 
tractors is a burden to the entire electrical industry. 
Somebody has to stand the loss and in most cases it 
is distributed among many other elements of the in- 
dustry. 

The cut-throat competition which has held sway in 
many contracting circles is now coming to be realized 
as a suicidal policy. It has left many bitter scars, how- 
ever, which are retarding the movement that requires 
cordial co-operation by all electrical contractors before 
the co-operation of other electrical interests can be 
obtained. In some cities there have been as many as 
four local competitive organizations of the contractors 
all severely jealous of each other. These should be 
disbanded and all the best energies they possess put 
behind the wheel of the reorganized electrical contract- 
ing fraternity. 

Its salvation depends on united action. The old 
saying, “United We Stand, Divided We Fall,” applies 
with special force in the present situation. With the 
solid backing of the electrical contractors throughout 
the country there is almost no limit to the advantageous 
developments that may be brought about. No contrac- 
tor, whether large or small, can afford to hesitate. Let 
him join whole-heartedly in perfecting the organiza- 
tion of his industry or suffer the bitter consequences:of 
having the rescuing agency slip out of his hands by 
delay. 


The First Practical Step Toward Fuel 
Conservation ` 


HEN sign lighting was curtailed and lightless 
nights came into vogue last winter as pal- 


liative measures toward relieving the fuel 

famine, the ELECTRICAL Review in its editorial columns 
of December 1 pointed out that the effect of these 
practices would have a moral rather than physical 
effect upon coal consumption. Further, it went on to 
say, “The remedy lies in educating those responsible 
for the plants as to how best operate them and insist 
that they employ means and apparatus for doing it. 
Those plants so situated that they can purchase 
energy efficiently made instead of with gross extrava- 
gance, an extravagance that appears almost criminal 
under circumstances as they exist today, should be 
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compelled to do so. Those plants that must continue 
to operate should be regulated and their performance 
- controlled by Federal, State or civic authorities, that 
the nation’s coal supply be not needlessly and wantonly 
impoverished. Civic departments for boiler inspection 
and smoke abatement and allied insurance interests 
should immediately operate with Federal or State 
authorities to improve those plants where feasible 
without radical change.” 

The fuel situation of the early part of this year, 
and the situation today have amply demonstrated the 
wisdom and timeliness of that editorial. Today we 
are told that the prospects for the coming winter indi- 
cate an even more serious state of affairs than last 
winter -unless radical improvement occurs. Whether 
conditions improve remains to be seen. However, the 
Fuel Administration is taking radical steps that hold 
promise of improvement. 

The first practical step is being taken toward. con- 
serving the nation’s fuel. What the ELECTRICAL 
RevIEW advocated more than six months ago is now 
to be done. The Fuel Administration is preparing to 
circulate a questionnaire to all steam-making power 
plants from which may be obtained some idea of their 
capacity, condition and efhciency. Inspections are to 
be made and the questionnaires checked up. In co- 
operation with the Fuel Administration, inspectors 
from the ranks of engineering societies, universities, 
and other allied interests will visit plants. 
ers and operators are to be instructed. Opportunity 
and advice for improvement of plants will be given. 
If these do not suffice, there are other remedies. 

Between now and the time when the war has been 
won, and the reconstruction period following, many 
of the power plants in use today will undergo many 
changes. Some will disappear. Some will go over to 
central-station supply, to the mutual advantage of all. 
Many will remain, as economic factors dictate thev 
should. But they will be different plants, and the 
saving by having them different will have demon- 
strated to their owners the wisdom of keeping them in 
efficient condition. | 

_There is a place for the isolated plant, as for all 
things. But the day is passing when the nation’s fuel 
may be indiscriminately squandered according to indi- 
vidual whim. The first practical move is on the way 
toward conserving the nation’s fuel supply. It is being 
made later than it might have been made, much later 
than we would have wished. But it is in the making. 
Fuel will be conserved because power plants will be 
oan i A And when the war is won it 
n nr t lat the power plants will revert to the lax- 
ae Waste of today, that is at once a disgrace to 

r plants and a rebuke to the nation. 


Improved Lighting of Offices 


UMMER seems to the ordinary individual to 
be a poor time to discuss office lighting be- 
cause artificial lighting is used least in offices 
Season of the year; especially is this true since 


at this 
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“summer time” or “daylight saving” has still further 
decreased the need for artificial illumination now. 
The country has seen an extraordinary example of 
the value of preparedness, however, and the old sav- 
ing in time of peace prepare for war has never been 
so fully appreciated as now. Good lighting for of- 
fices is therefore a timely subject, because the neces- 
sary betterments should not be left to the fall months 
when a great deal of artificial light will suddenly be 
required, for which it will be difficult to provide the 
equipment promptly. Moreover, electrical contractors 
and manufacturers of lamps, reflectors and other light- 
ing equipment are not so rushed now and can take 
much better care of rewiring and re-equipping office 
lighting circuits and fixtures. 

Improved lighting for offices has been discussed for 
many years in lighting circles and is about as highly a 
perfected an art as there is in the entire illuminating 
held. The very large proportion of offices that are 
still not well lighted shows that there is yet a great 
deal of room for improvement. This improvement is 
becoming more urgent every day because of the rapid 
change in office help. In no avenue of commercial 
and industrial employment has there been so great an 
influx of women workers since we entered the war 
as in offices. These new workers are still largely in- 
experienced; they also require a more fastidious en- 
vironment than men employees. Both these consid- 
erations call for improved lighting, for an abundance 
of good light minimizes mistakes by a new employee 
and at the same time makes a cheerful atmosphere 
where contented workers are more likely to be found 
than in a gloomy office. 

At a time when maximum efficiency is paramount, 
office managers cannot afford to neglect securing the 
best possible lighting of their offices, especially in view 
of the fact that the higher efficiency of modern lighting 
equipment gives such superior results at little or no 
increase in cost. 

A renewed agitation for good office hghting is 
therefore very timely, as is a review of the best prac- 
tice in this field. In an article by Ward Harrison, 
the second half of which appears in this issue, this 
subject 1s handled in a very able manner by an engi- 
neer who has given a great deal of study to the matter. 
Mr. Harrison's suggestions and comments are so lucid 
as to require little further discussion. Especially note- 
worthy, however, is the emphasis he properly places 
on glare-free illumination, which heretofore has not 
been given the consideration in office lighting that it 
deserves. Visual comfort, accuracy of work and gen- 
eral all-around efficiency are so markedly increased 
by a lighting system which is devoid of glare that the 
slightly higher cost it involves is well warranted, espe- 
cially in view of the greater efficiency of modern lamps 
and reflectors. Mr. Harrison’s condensed and yet 
comprehensive treatment of the entire subject is so 
full of valuable information that we commend par- 
ticularly careful reading and preservation of his 
valuable article. 
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Week’s Events 


E AAMAS 


American Institute Elects Officers—Colonel Carty Awarded 
- Edison Medal— Missouri Utilities Hold War Convention 


ELECTRIC POWER CLUB TO HOLD 
ANNUAL MEETING AT HOT 
SPRINGS, VA. 


‘War Service Meeting to Be Important Feature of Conven- 


tion—Many Prominent Men to Speak. 


The Electric Power Club announces its next annual 
meeting at Hot Springs, Va., to open May 30 and to 
close June 1. At the opening session, 11 a. m., Thurs- 
Gay, reports of officers will be heard, and announce- 
ments made. The afternoon-and evening of that day 
will be devoted to committee meetings and reports of 
committees. 

Friday’s sessions are reserved for a War Service 
program. Walter Robbins, chief of the Power Equip- 
ment section of the War Industries Board, will explain 
the activities of his section, exhibiting charts to illus- 
trate what it is hoped to accomplish with the new 
powers under which the War Industries Board is now 
working. The activities of the General War Service 
Committee of the Electrical Manufacturing Industry 
will be presented by R. K. Sheppard, chairman. 

A report of the War Service Committee of the 
Manufacturers of Electrical Supplies will be made, 
and there will be brief discussions on the following 
problems, led in each case by the gentlemen named; 
Raw Materials and Priorities, R. K. Sheppard ; Labor, 
F. S. Hunting ; Transportation and Embargoes, S. L. 
Nicholson; Fuel Supply and Conservation, J. C. Ho- 
bart ; Engineering and Other Economies, James Burke; 
War Trade Board, C. L. Collens, 2d. 

At Saturday's sessions, there will be a report on 
Uniform Cost Accounting System; a paper and curves 
showing how Manufacturing and Commercial Costs 
vary under changing market and labor conditions ; and 
papers on Co-operation in Export Trade after the war 
under the Webb bill, and on Trade Acceptances. 

A. L. Osborne, vice-president of Westinghouse 
Electric & Manufacturing Company, who is to be 
present, will talk on the activities of the National War 
Labor Board, unless it shall happen that the Board is 
in session at that time. 


EXTENDING ELECTRICAL EQUIPMENT TO 
THE ANTHRACITE FIELDS. 


The Lehigh Valley Coal Company contemplates 
electrification of its entire chain of operations in the 
Lehigh field of Pennsylvania as soon as the war is 
over. The Oneida No. 4 slope will be converted from 
steam to electricity this summer. The Gowen & Wolf's 
mines have just been put into the service with electric 
power to run the machines and hoists. 

The Cranberry Creek Coal Company plans to make 
its Cranberry mines the most complete electrical col- 
liery of the hard-coal fields by 1920. Overhead trolley 
wires have been abolished and the mine locomotives 
are operated by storage batteries. The pumps will also 
be run by electricity. 


UTILITIES CO-OPERATING WITH FUEL 
ADMINISTRATION IN ZONE DELIVERIES. 


Ccmmittee on Gas and Electric Service Aiding in Perfect- 
ing Arrangements. 


George W. Elliott, secretary of the National Com- 
mittee on Gas and Electric Service, has furnished a 
very complete and excellent summary of the work that 
has been done to date by the United States Fuel .\dmin- 
istration in connection with this committee. 

Following are some of the main points: 

“The Fuel Administration has found it necessary 
to modify the zoning system of bituminous coal distri- 
bution and will no doubt make other changes from time 
to time as conditions arise making these necessary. 
Among the consumers of the classifications named in 
preference list No. 1 of the Priority Board who are 
to receive coal in preference to any other individual 
or class of consumers, public utilities as a whole are 
listed. 

“Every effort is being made by the Fuel Adminis- 
tration to increase production and to secure for all 
public utilities sufficient coal to permit them to have 
a reserve for the winter. The situation in the East is 
far from satisfactory. New England 1s very anxious 
regarding future conditions and supply. The Middle 
West seems to be in much better shape, as it is secur- 
ing reserve stocks. This should go a long way toward 
carrying through the winter if the users in that section 
can continue for the next few months to receive coal 
in the quantities shipped recently. 

“Special efforts are being made to increase the pro- 
duction of coke which is important in so many ways 
for national security and defense. 

“The week of June 3 to 8 has been designated as 
‘Coal Week’ by the Fuel Administration for every 
state in the Union. Preparations have been made to 
bring squarely before the people the Fuel Administra- 
tion’s message on the necessity for placing coal orders 
early. Thousands of motion-picture houses will show 
the message. 

“It is desired to urge all members to make every 
effort to secure as much storage coal as possible and 
as soon as possible. This is most important for the 
future success of their plants. Favorable reports issued 
from time to time should not lessen the activities of 
central-station companies in securing coal .for next 
winter. Nothing as yet has been decided regarding 
the cancellation of coal contracts made previous to 
August 23, 1917. 

“The Administration has appointed Thomas R. 
Brown of Pittsburgh as administrative engineer for the 
Pittsburgh district, and G. P. Billing as special staff 
assistant. 

“These appointments were made as a preliminary 
step toward putting into operation a general plan for 
fuel conservation in power plants. The plan contem- 
plates the saving of from Io to 20 per cent—25,000,000 
to 50,000,000 tons—of the coal used_annually in indus- 
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trial plants. This will be accomplished by means of 
correct operating methods, without the delay and 
expense involved in the installation of new or im- 
proved equipment. . 

“The program is at present in effect in the Pitts- 
burgh district, which will be used as a model, with the 
expectation that the campaign for the elimination of 
waste will be extended to all the principal coal-using 
districts. The program comprises certain funda- 
mentals : | 

1. Personal inspection of every power plant. 

2. Classification and rating of every power plant 
based upon the thoroughness with which the owner 
conforms to recommendations of the Fuel Adminis- 
tration, involving the generation and use of power, 
heat and light. 

3. An administrative engineer to be placed in 
charge of the work in each state or district. It will 
be one of his duties to rate the plants from informa- 
tion received through reports of inspectors, who will 
merely act to collect certain definite information re- 
garding each plant.” 


UNIFORM GOVERNMENT CONTRACT PREPARED. 


The committee has been very active during the last 
month with the Quartermaster and Ordnance Depart- 
ments in connection with furnishing details as to avail- 
able power and in making contracts for the additional 
power required by these several departments. 

“The War Department in making contracts for 
electric service with the various electric light and power 
companies, has found that conditions vary in different 
communities and in order to avoid complications it 
contemplates having prepared a form of contract which 
will be satisfactory to both the public utilities and the 
War Department and which, it is hoped, will be in 
accordance with the regulations of the various public 
service commissions. The public utilities have pre- 
sented for signature their forms of contract, author- 
ized and regulated in accordance with the view of the 
public service commissions, and these have varied in 
numerous instances, as stated, hence the decision of the 
War Department to issue a uniform contract. 

“The matter of turbine deliveries to public ulitities 
is becoming more acute all the time, and the War In- 
dustries Board finds it necessary to practically assign 
dates of delivery for the manufacturers in accordance 
with the importance of the needs of the utilities. While 
this is not intended as a commandeering process, it 
has been found necessary in order that the needs of the 
Government for the various plants in construction 
throughout the country shall be taken care of as to 
power equipment.” 


ELECTION OF OFFICERS OF AMERICAN 
INSTITUTE. 


Report of Board of Directors and Announcement of 
Election Result at Annual Meeting. 


The thirty-fourth annual business meeting of the 
American Institute of Electrical Engineers was held 
in New York City on May 17, President E. W. Rice, 
Jr., presiding. Secretary Hutchinson briefly presented 
the annual report of the board of Directors for the 
fiscal year ended April 30. 1918. This, as usual, in- 
cludes a condensed resume of the activities of the 
Institute, of special interest being the review of the 
work of various special committees, delegates and 
miscellaneous members in co-operation with govern- 
ment bodies in helping prosecute the war. This par- 
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ticipation of Institute representatives and members 
has been very active and has been keenly appreciated 
by the authorities. At present 824 members are wear- 
ing the uniforms of the Army or Navy, and a large 
additional number are serving in civilian capacities. 

The war has had an important effect on nearly all 
Institute activities. The membership is more fully 
appreciative of the importance of engineering in war 
as is shown by the increased attendance at the section 
meetings. The membership of the Institute on April 
30 was 9282, a net increase of 572 during the past 
fiscal year. The finances of the Institute, as re- 
ported in detail, are in a very favorable condition. 

The report of the tellers of the annual election of 
officers was read and the following declared elected 
as officers for the next year beginning August 1, 1918: 

President—Comfort A. Adams, Cambridge, Mass. 

Vice-presidents—William B. Jackson, Chicago, 
Ill.; Harold Pender, Philadelphia, Pa.; John B. Tay- 
lor, Schenectady, N. Y.; F. B. Jewett, New York, N. 
Y.; Allen H. Babcock, San Francisco, Cal.; Raymond 
S. Kelsch, Montreal, Canada. 

Managers—Frank D. Newbury, Pittsburgh, Pa.: 
Guiseppe Faccioh, Pittsheld, Mass.; Walter I. Slichter, 
New York, N. Y. 

Treasurer—George A. Hamilton, Elizabeth, N. J. 

President-elect Adams was called on and made a 
short address, expressing his appreciation of the honor 
and of the confidence shown him. In the midst of the 
greatest war,the responsibility 1s also very great. He 
felt that the most important function of the Institute 
must be to help in winning the war until the war is 
won and therefore urged the co-operation and assist- 
ance of every member to this end. 

The remainder ofthe evening’s program was con- 
cerned with the presentation of the Edison Medal to 
Col. John J. Carty, and is reported more at Jength on 
other pages of this issue. 


PROMINENT SPEAKERS TO ADDRESS CON- 
VENTION OF SOUTHEASTERN 
SECTION, N. E. L. A. 


The Southeastern Section of the National Electric 
Light Association will meet in convention at Atlanta, 
Ga., on June 19 and 20. Speakers for the convention 
are announced as follows: 

J. W. Lieb, president, N. E. L. A., and vice-presi- 
dent, New York Edison Company; P. S. Arkwright, 
president, Georgia Railway & Power Company ; James 
Mitchell, president, Alabama Power Company; Z. V. 
Taylor, president, Southern Public Utilities Company : 
Dr. David Marx, rabbi, Jewish Synagogue, Atlanta: 
J. S. Blecker, vice-president, Columbus Power Com- 
pany; L. K. Comstock, contracting engineer, New 
York; C. W. Stone, manager, Lighting Department, 
General Electric Company; E. H. Sniftin, ‘manager, 
Power Department, Westinghouse Electric & Manu- 
facturing Company. 


CONTRACTOR-DEALERS OF WORCESTER 
DISTRICT HOLD MONTHLY MEETING. 


The Worcester district association of the Massa- 
chusetts State Association of Electrical Contractors 
and Dealers held its May meeting on the oth at Fitch- 
burg, which is to be the place of meeting in the future. 
The 28 members from Worcester and elsewhere who 
went to Fitchburg were entertained at the Fay Club 
at the latter place. The association was addressed by 
J. E. Wilson, state secretary, and others. 


a 
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COLONEL CARTY RECEIVES EDISON 
MEDAL. 


Distinguished Audience Witnesses Presentation at Annual 
Meeting of American Institute of Electrical Engineers. 


Upon Dr. John J. Carty, colonel in the United 
States Army Signal Corps and chief engineer of the 
American Telephone & Telegraph Company, has been 
bestowed the Edison Medal in recognition of his serv- 
ices in developing the science and art of telephone 
engineering. The medal was presented on May 17 at 
the annual meeting of the American Institute of Elec- 
trical Engineers in New York City and this constituted 
the principal part of the evening’s program. 

The exercises in connection with presentation of 
the medal were simple but impressive. A statement 
of the history and significance of the medal was made 
by "Dr. A. E. Kennelly, who was chairman of the 
Institute’s 1917 Edison Medal Committee. Dr. Michael 
I, Pupin, of Columbia University, told of the work of 
Colonel Carty that ranks him as the foremost telephone 
engineer in the world. In presenting the medal to 
Colonel Carty, a brief address was made by the presi- 
dent of the Institute, E. W. Rice, Jr., who is an engi- 
neer of note and also president of the General Electric 
Company. After Colonel Carty’s reply, brief remarks 
were made by Dr. Alexander Graham Bell, inventor 
of the telephone. 

Dr. Kennelly explained how the Edison gold medal 
was founded in 1904 by the Edison Medal Association, 
an organization composed of old assoctates and friends 
of Thomas A. Edison. It is awarded annually by a 
committee of 24 members of the American Institute 
of Electrical Engineers, and was first awarded in 1909, 
the recipient being Elihu Thomson ; the other medalists 
were Frank J. Sprague, George Westinghouse, William 
Stanley, Charles F. Brush, Alexander Graham Bell 
and Nikola Tesla. The medal was designed by James 
Earle Fraser, and bears on its obverse a portrait of 
Thomas A. Edison, with suitable inscription of the 
award, and on its reverse an allegorical conception of 
the genius of electricity crowned by fame. 

Dr. Pupin’s address dwelt on many interesting fea- 
tures of Colonel Carty’s career, which in many ways 
resembled that of Faraday. Carty had never attended 
college, but at the age of 18, on leaving the Latin 
School at Cambridge, Mass., he started his work witht 
the Bell Telephone System in 1879 and at 28 he became 
chief engineer of the New York Telephone Company. 
His pioneer work in telephone engineering was re- 
viewed by Dr. Pupin, who also described how his won- 
derful intuition and imagination led to the rapid de- 
velopment of long-distance telephonic communication. 
As chief engineer of the American Telephone & Tele- 
graph Company, Carty built up a splendid organiza- 
tion of loyal engineers, he himself setting the example 
of untiring service in the advancement of the telephonic 
science and art. 

In presenting the Edison Medal, President Rice 
referred briefly to Colonel Carty’s achievements as an 
engineer, scientist, administrator, soldier and man. 


COLONEL CARTY’S ADDRESS. 


In accepting the medal, Colonel Carty made an 
address in which he referred with his characteristic 
modesty to his own work, the credit for which he said 
belonged to the entire Bell Telephone System. He rap- 
idly traced the growth of telephony and showed how 
its invention and every substantial improvement that 
has been made in it has been an American achieve- 
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ment, so that the telephone art is primarily an Ameri- 
can art. Practically every improvement has been made 
by or adopted and put to use by the Bell system. Mem- 
bers of the American Institute of Electrical Engineers 
have taken a very conspicuous part in these develop- 
ments. The progress of telephony has been due to the 
fine combination of scientific minds and engineering 
talent, and it is to the credit of Mr. Vail and his col- 
leagues in charge of the Bell system that they had the 
great foresight forty years ago to form this potent 
combination which is now recognized as necessary for 
the success of all large undertakings. 

Turning to the use of telephony in the war, Colonel 
Carty referred to the part played therein by U. N. 
Bethell and Major General Squier, both of whom 
were present and under whom he serves in his civilian 
and military capacities. “To these two men, more than 
to any others,” said Colonel Carty, “belongs the credit 
for what the telephone has done and will do in winning 
this great war. Ata time when it seemed that America 
was not going into the war, at a time when we were 
discussing preparedness, General Squier was looking 
far ahead, as is his custom, and he saw that the Signal 
Corps as then constituted was far too small, it was 
utterly inadequate, as, indeed, were all other depart- 
ments of the army, to cope with the new situation, and 
he came to me to see what could be done with regard 
to the formation of a reserve of men from the Bell 
Telephone System who would volunteer and be ready 


= to go to war, should it happen that this country would 


ever get into the war. I took General Squier at once 
to Mr. Bethell, and we three had a conference, at which 
it was agreed by Mr. Bethell that the Bell system 
would furnish many thousands of men for this re- 
serve, and thereupon was started the organization of 
the Signal Corps Reserve. Battalions were formed all 
over the United States, and when the war broke out 
there were practically twelve battalions of Bell tele- 
phone men ready to take the field. If it had not been 
that we had the generous and far-seeing and patriotic 
action of Mr. Bethell, on the one hand, backed by his 
board of directors, and of General Squier on the other 
hand, when General Pershing sailed he would have 
been sadly deficient in his signal corps equipment. As 
it was, young men going about their daily occupations 
as telephone engineers suddenly received word to put 
on the uniform and on the same ship, and in General 
Pershing’s own personal party, went along some of 
these young men as officers of the Signal Corps to 
France. Altogether there were more than twelve of 
these battalions formed, and all of them are in France 
doing wonderful work, which will form a very im- 
portant part of the history of this war. 

“I could go on and tell of many other plans of pre- 
aredness which General Squier laid out, and which Mr. 
Bethell and his colleagues, and myself and assistants. 
have worked out—many of these are still military 
secrets—but I assure you that the work that has been 
done under General Squier in war telephony is quite 
wonderful. 

“It was not only in the Signal Corps, under Gen- 
eral Squier, that the idea of the Bell system being 
ready for war was developed, but in the Navy also. 
under Secretary Daniels. It was on May 6, 7 and 8. 
1916, that the Navy ordered the mobilization of the 
telephone and telegraph resources of the Bell system, 
in fact, Secretary Daniels turned over to the Bell sys- 
tem the task of supplying all the communications of 
the Navy for three days, during which time the Navy 
went on a simulated war basis, and no method of com- 
munication was employed except that furnished by the 
Bell system. 
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“To show how thoroughly prepared the Bell system 
was, during these three days Admiral Benson, the 
chief of ordnance of the Navy Department, started in 
talking to Seattle, then he talked to Mare Island in 
San Francisco harbor, then to San Diego, then to the 
mouth of the Mississippi, into Tortugas, next to 
Charleston and Norfolk, then to the Washington Navy 
Yard and Annapolis, then to the Philadelphia Navy 
Yard, then to the Brooklyn Navy Yard, then to the 
Charlestown Navy Yard at Boston, and then to Ports- 
‘mouth, and finally back to the Great Lakes Training 
- Station. 

“He called up in quick succession each one of these 
naval stations and gave actual orders, and received 
information from each of these places by word of 
mouth. At another time, during the mobilization, 
simultaneous telegraphic ` 
messages were sent to all 
of these stations over the 
telephone wires while 
those wires were being 
used by telephone for 
conversation. Then, at an- 
other time, during the mo- 
bilization, separate mes- 
sages were sent to all of 
these stations, and then 
finally a message by tele- 
phone was sent from Ad- 
miral Benson to the New 
Hampshire at Hampton 
Roads by wireless telepho- 
ny, ordering Captain 
Chandler of that ship to 
get under way, and to 
proceed to sea and report 
his position every hour by 
telephone, which he did. 
That was the first time in 
our Navy, or any other 
navy, that such a thing 
was done. At that time 
also Mrs. Chandler talked 
to her husband, she being 
in Washington in her 
home, ard he on the 
bridge of the ship. An- 
other thing that was done 
at that time was that the 
captain in command of 
the Navy Yard at San 
Francisco talked by wire 
to the Arlington tower 
and thence by wireless to 
Captain Chandler on the bridge of his ship out in the 
Atlantic, and it so happened that she was in a very 
heavy squall, and these two officers ralked to each 
other and each recognized the other’s voice. 

“So when the war broke out the Navy Department 
had a mobilization plan ready, and in one hour after 
the word was given, the men in the Bell system were 
moving in all parts of the United States, and that sys- 
tem which worked so successfully during the trial 
mobilization went into immediate effect where it, in 
greatly augmented form, has been giving wonderful 
service to the Navy ever since. And the plans which 
General Squier has so successfully worked out have 
also gone into effect.” 

In concluding his remarks, Colonel Carty spoke of 
the magnitude of the Bell system, which includes a 
personnel of over 200,000 men and women. About 
6000 of its men are now in the war. The engineering 
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department is but a small part of the system and, while 
it does important work, this would be useless if not 
matched up by the many other departments and co- 
ordinated by a far-sighted and liberal executive staff, 
the whole forming a great and progressive institution 
—a distinctively American institution composed of 
loyal Americans true-blooded to the core. 


BRIEF SKETCH OF COLONEL CARTY’S CAREER. 


John Joseph Carty was born at Cambridge, Mass., 
on April 14, 1861. Nature endowed him with a clear, 
keen mind, a liking for mechanical experimentation 
and an infinite capacity for work. He was graduated 
from the Cambridge Latin School and intended to 
enter Harvard University, but was prevented by a 
serious trouble with his eyes, which made it impossible 
for him to prepare for the 
college-entrance examina- 
tions. “ 

He became interested 
in the telephone, then a 
new scientific device unap- 
preciated by the majority 
of persons, and in 1879 
started work in the Bell 
system with the Tele- 
phone Dispatch Company, 
of Boston. In 1887 he 
took charge of the West- 
ern Electric Eastern Cable 
Department, and later of 
the Western Electric East- 
ern Switchboard Depart- 
ment. In 1889 he became 
chief engineer of the New 
York Telephone Com- 
pany, then the Metropoli- 
tan Telephone & Tele- 
graph Company, and 
while in this position, 
twice directed the tech- 
nical work in connection 
with the reconstruction 
of this company’s plant, 
first, when the system was 
changed from ground cir- 
cuit to metallic circuit, 
and the second time when 
it was changed from local 
battery to common bat- 
tery. In 1907, he became 
chief engineer of the 
American Telephone & 
Telegraph Company, the 
civilian position he now holds. Colonel Carty is now 
giving practically all of his time to the development 
of the nation’s Signal Corps work in this country and 
“over there.” 

More than any other man, Colonel Carty is re- 
sponsible for the development of telephone engineering 
as it is known today, and it is peculiarly fitting that 
he should receive this new honor at a time when he is 
working day and night to promote the best military 
use of mediums of communication which have been 
developed largely through his efforts iu time of peace 
for the advancement of the nation’s social, commer- 
cial and industrial activities. He is well known as the 
engineer of the great transcontinental telephone line, 
the longest in the world, and as the engineer who made 
possible wireless telephoning over distances up to 
5,000 miles. 

Having entered the telephonezbusiness when itvwas 
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in its infancy, it would be difficult to find a phase of 
its development which does not bear some imprint of 
his genius. His technical achievements are so nu- 
merous as to prevent full recounting. He first pointed 
out the correct theory of induction between telephone 
circuits, showing how to obtain a balanced metallic 
circuit and devising methods for correctly transposing 
phantom telephone circuits. That was in 1887. In 
1888 he developed the bridging bell and pointed out 
the importance of the bridging principle of telephone 
construction in obtaining efficient operation of tele- 
phone systems and in constructing balanced metallic 
circuits. In 1889 he invented the principle of the best 
and most generally used common-battery system, by 
which a number of telephone instruments may be si- 
multaneously operated from a single central battery. 
During this period he also devised important improve- 
ments pertaining to switchboard circuits having to do 
with the busy-test feature and the connecting in of 
operators’ instruments. 

In 1912 the telephone engineering force built up 
and directed by Colonel Carty had so far overcome the 
difficulties in the way of underground telephony as to 
make possible all-underground talking between ‘New 
York and Washington, and by 1913 they had extended 
the range of underground telephony to connect Wash- 
ington and Boston. 1914 witnessed the fruition of the 
efforts of these engineers to bring transcontinental 
telephony into existence, and in 1915 Colonel Carty 
was able to present to the world important develop- 
ments in wireless telephony, which made possible the 
hurling of words through space across the American 
continent from Washington to Mare Island, Cal., from 
Washington to Hawaii, 4900 miles distant, and from 
Washington to Paris, bringing Europe and America 
into speaking distance of each other for the first time. 
His co-operation with the Signal Corps and the Navy 
is referred to above in his address. 

Colonel Cary’s technical telephone achievements 
alone would entitle him to his pre-eminent position in 
his field, but he also occupies an equally high place in 
the regard of scientists because of the character of his 
work in directing, developing and co-ordinating tele- 
phone engineering. Men who have been associated 
with him say that his success is due not only to his sci- 
entific genius, but also to his understanding of the re- 
quirements of the service he has done so much to 
improve. He has insisted upon the importance of de- 
termining the requirements of the service before un- 
dertaking to develop specific ideas. 
emphasized the necessity for getting the full set of 
facts in each case and of studying the effects of growth 
so that a new device may not only be satisfactory at 
the start but may fit into the system as it develops. 
The several hundred engineers engaged by the Bell 
System in conducting researches testify to the value 
which Colonel Carty places upon this phase of tele- 
phone work, just as they do the emphasis he puts upon 
the importance of keeping bad devices and methods 
out of the telephone plant. Colonel Carty is known also 
for his marked ability to make friends with and in- 
spire confidence in those with whom he comes into 
contact, so that his name is one to conjure by among 
those for whom he works, those with whom he works 
and those who work for him. 

Colonel Carty has been the recipient of many hon- 
ors conferred by American colleges, scientific and engi- 
neering societies. He is a member of many of these 
organizations and has served as president of the 
American Institute of Electrical Engineers and the 
New York Electrical Society. 
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SOCIETY FOR ELECTRICAL DEVELOP- 
MENT ELECTS OFFICERS. 


Henry L. Doherty Re-elected President—Convenience 
Outlet Campaign Planned. 


The annual meeting of the Society for Electrical 
Development, Inc., was held on May 14 at the offices 
of the Society in New York. James R. Strong pre- 
sided at the meeting. 

General Manager Wakeman read his annual report, 
reviewing the work of the Society during the past year 
and suggesting activities for the coming year. The 
treasurer's report was read and accepted, together with 
the auditor's report, showing that the books had been 
audited and found correct to April 30. 

The election of directors resulted as follows: 

For directors to represent central-station inter- 
ests—J. E. Montague, four years; W. W. Freeman, 
two years; E. N. Sanderson, one year. 

For directors to represent manufacturing inter- 
ests—L. P. Sawyer, four years; W. D. Steele, one year. 

For director to represent jobbing interests—Fred 
Bissell, four years. 

For director to represent contracting interests— 
G. M. Sanborn, four years. 

At the board of directors’ meeting which followed 
the annual meeting, with J. E. Montague presiding, it 
was decided to continue the work of the Society for 
another year upon the present basis and to conduct a 
“Convenience Outlet” campaign as suggested by the 
general manager. An appropriation was made to carry 
on the campaign along national lines, similar to the 
“Wire Your Home” and “America’s Electrical Christ- 
mas’ campaigns. 

The Society will issue broadsides, booklets, folders, 
lithographed posters, etc., and will ask local commit- 
tees to procure the co-operation of the entire electrical 
industry in educating the public to an appreciation ot 
“Convenience Outlets” of all kinds, such outlets to be 
preferably on a separate circuit from the lighting. It 
is felt that the time is opportune for such a campaign 
when domestic servants are scarce and people have 
money to spend upon appliances, the proper use of 
which plays an important part in fuel conservation. 

Henry L. Doherty was again elected president. 
Joseph E. Montague was elected to succeed W. H. 
Johnson as vice-president and as a member of the 
executive committee. Gerard Swope was elected chair- 
man.of the executive committee. James M. Wake- 
man was reappointed general manager and James 
Smieton, Jr., secretary-treasurer for the ensuing year. 


MANUFACTURERS IN PARTNERSHIP WITH 
THE GOVERNMENT IN WINNING 


THE WAR. 


Brigadier General C. C. Williams, acting chief of 
ordnance, in addressing a recent meeting of ordnance 
officers, at Washington, D. C., said that production 
was now a most important factor in winning the war 
so far as the Ordnance Department was concerned. 
Matters of engineering and design were established. 
administration and control were in full swing, con- 
tracts had been placed for vast amounts of equipment 
of every description and the success of the ordnance 
program now depended upon the ability of the manu- 
facturers to meet the issue. The manufacturer was 
now the partner of the Government. His task was a 
mighty one. General Williams said that he was confi- 
dent that the manufacturer would_rise_to the occasion. 


May 25, 1918. 


WAR CONVENTION OF MISSOURI ASSO- 
CIATION OF PUBLIC UTILITIES. 


Annual Meeting at St. Joseph Shows Delegates Are 


United in War Aims. 


The Missouri Association of Public Utilities held 
its twelfth annual convention at St. Joseph, Mo., on 
May 17 and 18, which was.attended by more than 100 
central-station operators and their representatives. The 
problems growing out of the excessive costs of oper- 
ating, and the difficulty of obtaining an increase of 
rates whereby to meet increased expenses formed the 
basis of various papers and much discussion. 

In the absence of Bruce Cameron, president of the 
association, the convention was called to order by 
Hugo Wurdack, St. Louis, former president, who 
made a brief address, closing by introducing Dr. J. C. 
Whitsell, mayor of St. Joseph. A response to the 
mayor's address of welcome was given by Henry W. 
Kiel, mayor of St. Louis. 


The annual address of President Cameron was read 


by the secretary. In this address the conditions under 
which utility companies were operating were fully set 
forth, and inasmuch as united action was necessary, 
the holding of this convention was deemed important. 


J. H. Van Brunt, President-Elect. 


J. S. Tritle, district manager of Westinghouse 
Electric & Manufacturing Company, presented a paper 
on “How the Manufacturer Is Meeting the Problems 
That Have Been Created by War Conditions.” His 
paper was a most interesting resumé of how that com- 
pany is disposing great forces and facilities in putting 
through government and commercial work of gigantic 
proportions. 

This was followed by a paper on “Taxes Affecting 
Public Utilities,’ by H. Spoehrer, secretary-treasurer 
of the Union Electric Light & Power Company, St. 
Louis. In this paper the subject was treated in an 
authoritative manner, making it a most useful state- 
ment of the case. 

Lieut. Governor Crossley, head of the Fuel Admin- 
istration of Missouri, addressed the convention. Tle 
outlined some of the difficulties met last winter in 
making distribution of fuel as equitable as possible. 
His interesting address closed with a patriotic appeal. 
The fuel question received attention in the discussion 
that followed. 

Col. P. J. Kealy, president of the Kansas City Rail- 
ways Company, read a paper on “The National Move- 
ment for Increased Revenue.” This subject was con- 
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sidered of paramount importance, and Col. Kealy’s 
paper received close attention. This, as with other 
papers read at the convention, was printed in pamphlet 
form and is a valuable contribution to information on 
utility affairs. 

The closing paper was by H. Wurdack, chairman 
of the Rates and Revenue Committee, on “The Effect 
of War Upon Public Utilities in State and Nation.” 

The officers elected are as follows: 

President, J. H. Van Brunt, St. Joseph Railway, 
Light, Heat & Power Company. 

First vice-president, J. M. Scott, Kansas City Gas 
Company. 

Second vice-president, L. P. 
Water Company. 

Third vice-president, H. Spoehrer, Union Electric 
Light & Power Company, St. Louis. 

Secretary-treasurer, F. D. Beardslee, Union Elec- 
tric Light & Power Company, St. Louis. 

Executive committee: L. H. Egan, assistant gen- 
eral manager, Union Electric Light & Power Company, 
St. Louis; J. E. McLeod, comptroller, Laclede Gas 
Light Company, St. Louis; Col. P. J. Kealy, president, 
Kansas City Railways Company ; B. C. Adams, Empire 
District Electric Company, Joplin, Mo. 

Public Affairs Committee: I, R. Kelso, chairman, 
Light & Development Company, St. Louis, Mo.; E. D. 
dell, Illinois Traction System, St. Louis, Mo.; J. R. 
Woodfill, Lawrence County Water, Light & C. S. 
Company, Aurora; C. L. Proctor, Empire District 
Electric Company, Joplin, Mo.; V. L. Elbert, St. 
Joseph Gas Company; J. F. Porter, Kansas City; 
3ruce Cameron, United Railways Company, St. Louis: 
E. C. Deal, Springfield Gas & Electric Company. 

The consensus of opinion at the convention was 
summed up in the following resolutions : 


Andrews, Sedalia 


Be Ir RESOLVED RY THE MISSOURI ASSOCIATION OF 
Pustic UTILITIES IN CONVENTION ASSEMBLED: 


1. That it is the sense of this Association that all 
public utilities are entitled to increases in rates suffi- 
cient at least to cover the increased costs, since the 
Public Service Act took effect, of money, materials 
and labor essential to producing the service; and that 
new or changed schedules of rates filed pursuant to 
said Act designed to that end, should be allowed to 
take effect by operation of law and should not be sus- 
pended by the Commission and should continue in 
force unless after full hearing and a sufficient ad- 
verse showing is made to justify the modification of 
such new schedule. 

2. That all operating costs incurred by franchise 
requirements, rules and regulations, not essential to 
maintenance of service, should be discontinued so far 
as possible for the duration of the war. 

3. That all capital expenditures heretofore re- 
quired by franchises, commission orders, rules and 
regulations or otherwise for plant extensions and bet- 
terments for new business should be discontinued so 
far as possible for the duration of the war, as such 
expenditures at this time become a permanent capital 
charge based on present abnormal costs and will be 
reflected in abnormally high service rates throughout 
the future. 

4. That this association appoint a committee of 
five to present these resolutions to the Public Service 
Commission, and that~said committee urge upon the 
Commission the importance of adopting some plan 
which will afford speedy and adequate relief to the 
utilities of this state along the lines set forth in these 
resolutions. 
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IMPRESSIVE\WAR CONVENTION HELD IN 
l CALIFORNIA. 


Joint Meeting of All Electrical Interests at Del Monte 
Under Auspices of Pacific Coast Section, N. E. L. A. 


The joint convention of the Pacific coast electrical 
organizations, held at Del Monte, Cal., May 6 to 11, 
inclusive, has passed into history as one of the most 
important of the meetings af electrical interests held 
this year. Perhaps the foremost result of the gather- 
ing was the crystallization of thought and action for 
meeting war problems. 

The organizations which met in joint sessions con- 
sisted of the Pacific Coast Section of the National 
Electric Light Association, the Pacific Division of the 
Electrical Supply Jobbers’ Association, and the Cali- 
fornia State Association of Electrical Contractors and 
dealers. The attendance was thoroughly representative 
of the activities for which those organizations stand, 
about 400 delegates being present. The spirit of 
patriotic service pervaded the atmosphere of the con- 
vention, and ways and means of marshaling the elec- 
tric forces represented in co-operating with the Gov- 
ernment to prosecute and win the war were given a 
dominant place in the addresses, papers and discussion. 


ADDRESSES AT OPENING SESSION. 


The opening address by H. F. Jackson, of the 
Sierra & San Francisco Power Company, president of 
the Pacific Coast Section of the N. E. L. A., accurately 
gauged the spirit of the convention in his patriotic 
appeal for the co-operation, in effort and singleness of 
purpose, of the electrical industry in war service. 

John A. Britton, vice-president and general man- 
ager of the Pacific Gas & Electric Company, in a force- 
ful address, as chairman of the Public Policies Com- 
mittee, pleaded for water-power development, fuel 
conservation, co-operation and a sane policy of in- 
forming the public. He outlined the attitude of the 
public utilities, as such, and urged a policy that would 
gain a hold on public confidence. He closed with the 
presentation of a resolution asking Congress to pass 
water-power legislation, which was adopted. 


THE COMMERCIAL SECTION. 


One of the most important of the sessions was that 
of the Commercial Section, Friday afternoon, when 
W. L. Goodwin gave one of his characteristic addresses 
on co-operation as outlined under the Goodwin plan. 
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He urged the acquirement of the national vision in- 
stead of the sectional viewpoint. 


WOMEN’S WAR SERVICE. 


A striking feature of the convention was the 
Women’s War Service session, at which was empha- 
sized the need of an open-minded policy in working 
out the problem of Americanizing foreign-born resi- 
dents, and in this connection was brought out the prob- 
lems and opportunities arising from the greater em- 
ployment of women in the electrical industry. 


THE ENGINEERING SECTION. 


The War Service Session of the Engineering Sec- 
tion was opened by a report on “War Service Prob- 
lems” by the Engineering Committee, of which J. E. 
Woodbridge of Sierra & San Francisco Power Com- 
pany was chairman. The work on conservation and 
war measures had been carried on by sub-committees 
in co-operation with state and federal officials. 

The subject of “Possible Water-Power Develop- 
ment” in California, Nevada, Arizona and New Mex- 
ico was presented by Fred H. Fowler, district electrical 
engineer for the United States Forest Service. His 
address was illustrated by lantern slides. Along with 
the existence of available water-power resources he 
called urgent attention to the need of utilizing them. 


Among the sites pointed out where water-power devel- 


opment was practicable were those on Pitt River, 
Feather River and on Big Creek in California. By 
driving a 7-mile tunnel on Pitt River he considered 
possible the development of 175,000 horsepower. The 
Feather River region, by the driving of shorter tun- 
nels, afforded the possible development of 195,000 
horsepower ; and the increase of the Big Creek system 
by 300,000 horsepower was considered possib!e and 
practicable. He urged the electrification of the moun- 
tain divisions of the railroads. H. A. Barre, of South- 
ern California Edison Company, read a paper on 
“Power Resources of Southern California,” and the 
“Joint Operation of Power Companies” was the sub- 
ject of a paper by J. P. Jollyman of Pacific Gas & 
Electric Company, San Francisco. 

In order to secure the necessary financial aid to 
quickly develop additional hydroelectric energy, it was 
suggested by R. H. Ballard of Southern California 
Edison Company that the War Finance Corporation 
be appealed to. 

The extent of interconnecting transmission systems 
in California was taken up by L. S. Ready of the Rail- 
road Commission of that state. In this connection he 
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suggested more attention to developing hydroelectric 
power where smaller units are practicable, instead of 
confining efforts to the projects of great magnitude. 

The problem of financing hydroelectric projects, 
with the object of meeting the impending fuel-oil 
shortage, was discussed by P. M. Downing of Pacific 
Gas & Electric Company. He was followed by John 
Hood of the General Electric Company, who referred 
to the railroads as the greatest consumers of fuel oll, 
and urged no longer delay in beginning the electrifica- 
tion of their lines. 

F. D. Nims of Washington Coast Utilities, Seattle, 
referred to the use of powdered coal and sawmill 
refuse. In the Pacific Northwest this practice 1s 1m- 
portant in conserving fuel supplies. 

S. J. Lisberger, of Pacific Gas & Electric Company, 
San Francisco, directed attention to the importance of 
practicing economy in hundreds of minor ways to help 
meet the fuel situation during the next year or two; as 
the securing of relief through hydroelectric develop- 
ment and railroad electrification could not be attained 
immediately. 

This interesting discussion was participated in by 
many others, including Max Thelen, president of the 
California Railroad Commission; E. A, Quinn, San 
Joaquin Light & Power Company; E E. R. Nethmore, 
Los Angeles Gas & Electric Corporation; C. ©. Poole, 
Southern Sierras Power Company, Riverside ; Edward 
Whaley, Northern California Power Company; W. M. 
Shepard, California-Oregon Power Company. 

The second day’s session of the Engineering Sec- 
tion was devoted largely to operating problems in the 
production and transmission of power, with special 
reference to economical practice. Along these lines 
J. A. Koontz of Great Western Power Company dis- 
cussed means of extending the life and increasing the 
efficiency of water turbine units. H. H. Schoolfield, of 
Pacific Power & Light Company, Portland, described 
a plant for the utilization of power at a 60-foot fall in 
a canal system, having an induction motor running as 
a generator. L. M. Klauber, of San Diego Consoli- 
dated Gas & Electric Company, and C. O. Poole made 
reports on over-all losses in stations and lines. 

Boiler-room economies were taken up by a number 
of speakers, afl of whom gave practical suggestions. 
One of them was to give a bonus for economy in fuel 
feeding. The use of an automatic steam-pressure 
regulator for oil burners was suggested. The greater 
use of poor-grade coal was urged by F. D. Nims, 
Seattle, who showed how it could be raised in 1 grade 
by powdering it. 
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How the Arizona Power Company, Prescott, oper- 
ated a new steam plant to produce 354 kilowatt-hours 
per barrel of oil was explained by R. S. Mason. The 
increasing preference for steel conductors, instead of 


copper, was discussed by L. M. Klauber, who said the 


San Diego Consolidated Gas & Electric Company had 
over 300 miles of steel wires in use. The economy in 
adopting steel conductors consisted in their lower price 
and in the longer spacing between poles. There was 
further discussion on insulators and reinforced con- 
crete butts for partly decayed wooden poles. 


N. E. L. A. OFFICERS ELECTED. 


Election of officers of the Pacific Coast Section, 
N. E. L. A., resulted as follows: 

President, Samuel Kahn, of Western States Gas & 
Electric Company, Stockton, Cal. 

Vice-presidents, E. R. Davis, of Southern Califor- 
nia Edison Company, .Los Angeles, and A. G. Wishon, 
ot San Joaquin Light & Power Company, Fresno. 

Secretary, A. H. Halloran, of Journal of Elec- 
tricity, San Francisco. 

Treasurer, J. F. Pollard, of Sierra & San Fran- 
cisco Power Company. 

Executive committee: H. F. Jackson, H. A. Bost- 
wick, J. B. Black, William Bauerhyte, George A. 


‘Campbell, D. E. Harris, Frank Somers, C. M. Einhart, 


S. Allen, H. E. Van Kuran, H. H. Jones and A. E. 
West. 

Aside from the joint convention of the three organ- 
izations, the Electrical Supply Jobbers’ Association and 
the Cahfornia Association of Electrical Contractors 
and Dealers, each held a separate meeting, at which 
matters of particular concern to those branches of the 
industry were taken up. 


SINGLE-PHASE FREIGHT LOCOMOTIVES 
IN GERMANY. 


Three 1200-horsepower locomotives for handling 
freight trafhc have recently been placed in service on 
the Magdeburg-Halle-Leipzig Railroad. This is one 
of the busiest railroads in central Germany. These 
locomotives were made by the Allgemeine Elektrizitats- 
Gesellschaft, and operate on single-phase energy at 
13,500 volts and at a frequency of 1624. Each loco- 
motive is equipped with two motors and is capable of 
going 30 miles an hour. Since the first three locomo- 
tives were placed in opcration, 27 additional locomo- 
tives have been ordered. 


ae ” 
"e > = 


wg “aN oft 


Group at Convention of Pacific Coast Section, N. E. L. A. 


880 


ELECTRICAL JOBBERS HOLD SPRING 
MEETING. 


Discuss Business Conditions and Contemplated Adver- 
tising Campaign at Hot Springs Convention. 


That the general business situation in the electrical 
jobbing field is satisfactory, although somewhat un- 
usual because of war conditions, was one of the inter- 
esting points brought out at the spring meeting of the 
Electrical Supply Jobbers’ Association, held at the 
Homestead Hotel, Hot Springs, Va., May 21, 22 and 
23. As a result of a questionnaire that was sent to 
jobbers in the Atlantic Division, it was disclosed that 
the business thus far done in 1918 is about the same 
in volume as for a similar period in 1917, although it 
is indicative of the present situation that the number 
of orders representing this volume is considerably less 
than last vear. 

The Atlantic Division and Central Division held 
separate meetings on Tuesday morning, which was 
followed by a general session of the entire organiza- 
tien on Tuesday afternoon. The discussion at the 
session of the Atlantic Division was presided over by 
Chairman E. C. Graham, of Washington, Ð. C., as- 
sisted by Secretary E. D. Tolles, of New York. A 


committee was appointed to consider the matter of a` 


publicity campaign in the interests of the jobbers and 
enother to take up the matter of increased prices 
inaugurated by the socket manufacturers. There was 
also some discussion regarding relations with central 
stations, contractors, etc., which was participated in by 
Messrs. Rockafellow, Robertson, Puzzini, Hockhasen, 
Frank Price, Oberlander, Little, and others. 

At the general session the Committee on Universal 
Jobbers’ Catalog was discharged with thanks, the sen- 
timent being against the issuance of such a catalog. 

One of the outstanding features of the general ses- 
sion was the strong sentiment in favor of conducting 
a publicity and advertising campaign through the elec- 
trical journals. The matter was discussed, at some 
length and it was voted to appoint a committee of three 
. members to immediately prepare a budget for such 
advertising. the final disposition to be left with the 
executive committee. ' 

A message of good wishes and good cheer was 
telegraphed to Judge Debevoise, counsel of the asso- 
ciation, who was absent on account of illness. This 
session was presided over by Franklin Oberbagh, gen- 
eral secretary. 

An enthusiastic session was held on W ednesday 
night at which the association voted in favor of closer 
relations with the electrical contractors. This action 
followed the report of a committee appointed to inves- 
tigate this matter, which was presented by W. E. Rob- 
ertson, of Buffalo. 

A vote of thanks was tendered to the Society for 
Electrical Development and the electrical press for the 
offer extended to place the office facilities and services 
of their staffs at the disposal of the jobbers’ publicity 
committee when appointed. This offer was made on 
behalf of the ELectrRicAL Review by Charles W. Price, 
president. 

A dozen golf balls presented to the association by 
the United States Rubber Company were auctioned 
for the benefit of the Red Cross fund and $1500 was 
enthusiastically raised. 

In addition to 150 jobbers there were many promi- 
nent manufacturers in attendance, among whom were 
the following: E. B. Hatch, of the Johns-Pratt Com- 
pany; James M. Perry, of the Johns- Manville Com- 
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pany; J. E. Way, of R. Thomas & Sons Company: 
A. D. Page, of the General Electric Company ; George 
A. Hughes, of the Edison Electric Appliance Company, 
Inc.: A. L. Eustice, of the Economy Fuse & Manufac- 
turing Company; F. S. Baldwin, of Pass & Seymour, 
Inc.; L. Nicholson, of the Westinghouse Electric & 
Manufacturing Company; [.. P. Sawyer, of the Na- 
tional Lamp Works of General Electric Company; 
Charles M. Crowfoot, of the Crouse-Hinds Company ; 
Elhott Reid, of the Westinghouse Lamp Company: 
A. Nelson Shreve, of the Electric Cable Company; 
W. W. Mumma, of the Robbins & Myers Company: 
F. V. Burton, of the Bryant Electric Company: L. L. 
Drastow, of the Trumbull Electric Manufacturing 
Company; W. E. Sprackling, of the Tubular Woven 
Fabric Company; R. K. Sheppard, of the Simplex 
Wire & Cable Company; Willard S. Sisson, of the 
D & W Fuse Company; H. P. Kirkland, of the Amer- 
ican Conduit Manufacturing Company; H. H. Cud- 
more, of the Argus Lamp & Appliance Company: 
James M. Wakeman, of the Society for Electrical 
Development; James D. Olsen, Charles W. Price, 
Arthur Lockwood and A. Hall Berry. 

A report of the closing sessions will be given in 
our next issue. 
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TELEPHONE EXTENSIONS FOR AVIATION 
AND MILITARY SERVICE. 


An important extension to the Government tele- 
phone system which serves the several military camps 
situated adjacent to San Antonio, Texas, is to be made 
by the installation of equipment at Kelly Field, where 
about 30,000 aviators are in constant training. The 
construction of the new unit will be under the direc- 
tion of the Signal Corps of the Southern Military 
Department, which has its headquarters at Fort Sam 
Houston. That to be established at Kelly Field will 
be the ten-position exchange, which will require about 
25 operators. Girl operators are to be employed, as 
was done when the army switchboard was established 
at Fort Sam Houston. It will give capacity for 500 
telephones. ‘The department signal office will then 
have in charge the exchanges at Leon Springs, Re- 
mount Station No. 2, Camp John Wise, Brooks Field 
and Welly Field, in addition to the big exchange at Fort 
Sam Houston, with its private branch exchanges at 
Engineer Depot, Base Hospital, Recruit Camp and 
repair shops. Kelly Field branch, to cost $40,000, is to 
be completed by August 15. 

The Southwestern Telegraph & Telephone Com- 
pany will also spend about $12,000 in the construction 
of trunk lines to Kelly Field. 


OKLAHOMA COMPANY ADDS 1067 SMALL 
APPLIANCES TO ITS LINES. 


H. H. Hermes, manager of the new-business de- 
partment of the Oklahoma Gas & Electric Company, 
reports that during the month of April his department, 
in conjunction with the appliance dealers of the city, 
placed a total of 1067 appliances on the lines of the 
company, including 533 flatirons, 380 toasters, 258 
vacuum cleaners, 27 curling irons, 22 washing ma- 
chines, 16 grills, 12 sewing machines, 11 percolators 
and 8 heating pads. Forty-five already-built houses 
were wired during the month, adding 400 outlets. The 
appliances enumerated represent a load of 823 horse- 
power. Ninety-five per cent of the inhabitants of 
Moore, Okla., which was recently connected to the 
lines, are now served electrically byyjthe company. 
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Carbon Loss Reduction in Ash Pit—Data on Meter Errors 
—New Power Contracts Secured by Public Service Company 


REDUCING CARBON LOSS IN ASH PIT. 


Arrangement of Ash Pits Under Chain Grate Stokers for 
Segregating Combustible from Ash. 


The loss of carbon through the ash pit in both 
hand-fired and mechanically stoked furnaces is made 
up of two sources, namely, that contained in the ash 
and accompanying incomplete combustion and that due 
to coal that has fallen through the grate bars before 
it has had time to be burnt. 

Without discussing the various types of stokers, it 
may suffice to say that with stokers of the underfeed 
type there is less chance of coal going to the ash pit 
unburned than with the overfeed and chain grate types 
of stokers because with the underfeed the green coal 
is forced up through the incandescent fire, giving full 
opportunity for the carbon and combustible to be con- 
sumed before it eventually falls down into the ash pit. 
On the other hand, a loss will occur with too rapid 
feeding of fuel to the fire, and a very real loss does 
occur when dumping clinker into the ash pit, because 
of the entrained carbon and unburned coal carried 
down into the ash pit. 

With the chain grate type of stoker the grate bars 
travel and carry the coal along into the fire zone, as 
illustrated, continuing until the material on the grate 
is carried over into the ash pit, whether burned or not. 
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When operating the chain grate at high ratings or rates 
of combustion care should be taken that grate speed is 
not too high, otherwise a high carbon loss in the ash 
pit may occur, if coal is fed to the fire faster than it 
can be consumed. With this type of stoker, however, 
the material passing to the pit is what is strictly called 
ash, whereas with stokers of the underfeed type it is 
clinker. There is no dumping of clinker with the 
chain grate, as can be understood by referring to 
Figs. 1 and 2, and thus the loss due to heat and uncon- 
sumed carbon carried over to the ash pit does not 
occur. 

There is another loss with the chain grate, however, 
and that is due to coal falling through the grate bars 
before reaching the burning zone. The choice of grate 
bar, amount of wetting and size of coal seem to be the 
three important factors in deciding the amount of coal 
lost in this way, the latter of which has been found to 
vary widely in the last year due the fuel situation. 

With coal at present prices, and economic values 
and the need for conserving it on personal as well as 
patriotic grounds it is particularly desirable and finan- 
cially worth while to reduce to a minimum the amount 
of coal that is lost through the grate bars instead of 
reaching the fire zone where it would be consumed. The 
characteristics of the chain grate are such that a space 
exists under a portion of the grate into which coal 
falling through the bars before it reaches the fire can 
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Fig. 1.—Green Chain Grate Stoker Where Coal Fallen Through Grate Must Be Raked Out Into -Boller Room Floor. 
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be retained and reclaimed. In this way a needless loss 
of unburned coal into the ash pit is prevented. 

Fig. 1 illustrates one way of permitting the collec- 
tion of coal that trickles through the bars of a chain 
grate stoker. A slight lowering of the floor level exists 
under the stoker into which coal, when it falls, will 
collect. It is then a simple matter to rake it out from 
time to time. It will be noticed that this space ceases 
at about the location where the grate bars are 
covered with incandescent ash, which means 
coal consumed. 

Fig. 2 illustrates a different way of accom 
plishing the same purpose. In this case what 
is really a separate pit has been built under 
the grate into which the coal that falls through 
the grate deposits. This 
coal can be readily removed tsss 
by the ash conveying sys- 
tem and used again. An- 
other and separate cham- 
ber, it will be noticed, is 
used for receiving the ash 
that is rolled off the chain 
grate as it gradually moves 
round. This arrangement 
is very effective and yet 
economical of space, and 
enables loss of carbon in 
the ash pit due to variable 
coal sizes to be reduced to 
a minimum with the ex- 
penditure of a minimum of labor. 


CHICAGO ATHLETIC CLUB CHANGES TO 
CENTRAL-STATION SERVICE. 


Result of Cost Comparisons Between Central Station and 
Isolated Plant Operations. 


The Commonwealth Edison Company has closed a 
contract with the Chicago Athletic Association to fur- 
nish energy for light and power, thus putting out of 
service the isolated plant in that institution. This is 
of especial interest, not so much on account of the size 
a the plant as by reason of the prominence of the 
club. 

Existing generating equipment consists of two 150- 
kilowatt and 100-kilowatt units, with steam plant. 
These units are to be permanently shut down and su- 
perseded by Commonwealth Edison service. In order 
to get full advantage of the central-station service, a 
number of changes will be made in the mechanical 
equipment. The present variable-speed motors, of 
armature-control type, employed for driving refrig- 
erating machines, ventilating fans and other equipment, 
are to be replaced by field-control motors; and two 
motor-driven, multi-stage, centrifugal pumps will be 
installed to operate the hydraulic elevators. 

Before making these contracts, careful estimates 
were made showing comparisons between the cost of 
purchased power and the cost of operating the iso- 
lated plant, based on 1917 cost of coal, showing a re- 
markable saving in favor of central-station service. 

With one exception, all the clubs in Chicago are 
now using Commonwealth Edison service, in spite of 
the fact that this class of business has heavy steam 
requirements 12 months in the year. This showing, 
therefore, speaks well for the central-station idea. The 
club has entered into a contract with the Illinois Main- 
tenance Company for furnishing the necessary steam 
service on meter basis. 
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Fig. 2.—Green Chain Grate Stoker With Facilities for Reclaiming Coal Dropped Into Ash Pit 


Conveniently and Cheaply. 


DATA ON METER ERRORS. 


Interesting Statistics Compiled by Pacific Power & Light 
Company Indicate Improvement in Meter 
Accuracy in 1917 Over 1916. 


The public service commissions of Oregon and 
Washington require that electrical meters be subjected 
to periodic tests by the central-station companies. 
Apart from this requirement, many companies test 
their meters irrespective of laws to safeguard the cus- 
tomers’ as well as their own interests. 

The Pacific Power & Light Company, Portland, 
Ore., has made it a practice to maintain records of 
meters tested, and places the meters in one of fifteen 
classes, depending upon the percentage error of the 
meter as found on test. These data are very interest- 
ing as shedding light upon what is to be expected, and 
moreover, emphasizing that the electrical watt-hour 
meter of today is an accurate instrument about which 
neither central station nor customer need really worry. 

The meter test reports now used by the Pacific 
Power & Light Company have a column for meters 
found absolutely correct, and additional columns for 
meters found I, 2, 3, 4, 5 and ro per. cent fast and 
slow. During the year 1917, 1010 meters out of a 
total of 8217 meters tested were found correct. ac- 
cording to the reports, while the number was actually 
greater because all meters tested were not recorded on 
the meter test blanks. During 1916 there were 7179 
meters tested. 

The accompanying tabulation shows that more than 
half the meters tested slow, while less than one-third 
tested fast, so that the variation in meter registration 
favors the customers rather than the utility. This fact 
may be mentioned to customers to advantage when 
complaints are being made. 

The figures at the bottom of the table indicate the 
percentage limits, andthe figures‘on the left-hand side 
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of the table indicate the percentage of meters tested 
that fell within those limits. The dotted line indi- 
cates results for 1916. In other words, 93 per cent of 
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TESTING 


Diagram Showing Percentage of Meters Tested Coming Within 
Definite Limits of Accuracy. 


all meters tested in 1917 were within 5 per cent of 
being correct and 91 per cent of the meters tested in 
1916 were within 5 per cent of being correct. It 1s the 
company’s aim to build up this curve so that it will 
keep drawing nearer the upper left-hand corner of the 
chart as much as possible. ‘The ideal condition, of 
course, would be a straight line across the top of the 
chart, but this 1s impossible of achievement. 
The Pacific Power & Light Company believes it 
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good policy for the district manager to discuss the 
question of meter testing with customers, and it is 
particularly desirable to get in touch with instructors 
in various schools and request them to have classes in 
physics, natural science and domestic science come to 
its meter-testing rooms and see how the meters are 
actually gone over and adjusted if necessary. 


NEW CONTRACTS SECURED BY PUBLIC 
SERVICE COMPANY. 


The Chicago Heights office of the Public Service 
Company of Northern Illinois handles its service and 
electrical merchandising in a territory over a radius of 
25 miles from that place. This division 1s under the 
superintendency of O. L. Hyatt. The increased power 
service of the company in the district represents addi- 
tional loads taken on by existing plants, rather than in 
the matter of power sold to new industries. It 1s 
noted, however, that arrangements have been made to 
furnish power to the new plant of Twin Tube & Rub- 
ber Company, Chicago Heights, the amount of the load 
required not having been determined at this time. It 
is also noted that the new canning plant of Libby, 
McNeil & Libby, now under construction here, will 
require light and power. 

The new high-tension, 33,000-volt line built by the 
Public Service Company from Chicago Heights to 
Kankakee, a distance of 40 miles, has been in service 
several months. This hne ties in with substation 
No. 96 at Chicago Heights, and connects with sub- 
station No. 4 at Blue Island. 

This company’s electrical construction force is busy 
and has plenty of work ahead, which comprises some 
new wiring, but principally rewiring of residences 
and other buildings. The sale of appliances follows 
closely this electric wiring: activity. The system re- 
cently inaugurated by this company of paying com- 
missions to employees who can secure orders for ap- 
plhances is working out successfully in the Chicago 
district. 


SUMMARY OF ELECTRIC METERS TESTED IN 1917. 


Total | 10% &| 5% 
Tested | Over 10 


Pasco................ . 
Sunnyside 
White Salmon 


Dayton 
Toppenish 


- Total Washington..... 


Total Oregon 


Some report blanks do not contain a column for ‘‘Correct’”’ meters, and in such cases meters testing correct are evenly 


distributed in 0-1% fast and slow columns. 


Total meters tested, Oregon and Washington 


Percentage testing within 1% correct 
Percentage testing within 2% correct 
Percentuge testing within 4% correct 
Percentage testing slow 
Percentage testing fast 
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Motor-Starter Troubles—Soft-Face Hammer—Other Kinks 
— Developing Cost-Keeping Systems— Among Contractors 


COMMON TROUBLES WITH MOTOR- 
| STARTING DEVICES. 


Simple But Frequently Neglected Features of Direct- 
Current and Alternating-Current Starters. 


By T. H. REARDON. 


The countless motor-starting devices now in use are 
quite sturdy and reliable pieces of apparatus. They 
require a certain amount of attention, however, espe- 
cially when used in dusty or dirty places. Some of the 
common troubles that develop, particularly in severe 
service, are described and their remedies given in the 
following notes. In all such devices the contacts should 
be kept bright and clean for mechanical as well as for 


electrical reasons. 
DrirRECT-CURRENT STARTERS. 

In direct-current motor service the ordinary rheo- 
stat in which an arm moves over contacts arranged on 
the arc of a circle is the most convenient starting 
device. All such rheostats are provided with an elec- 
tromagnet which holds the arm in place after it has 
been brought up to the last notch or full running posi- 
tion. This magnet loses its power if the current goes 
off the line and the arm flies back to the starting posi- 
tion. The arm is returned to the starting position by a 
spring, which is always acting in opposition to the pull 
of the magnet that tends to keep the arm in last-notch 
position as long as the magnet is energized. If the pull 
of the spring is too great, which sometimes occurs 
when an inexperienced man makes certain changes in 
the way of correcting things, the pull of the magnet 
will not be sufficient to hold the arm in place when it 1s 
brought up and the arm will fly back. Conversely, if 
tne strength of the spring becomes reduced, which 
often happens when motors are placed in damp places, 
or worse still, where dampness and certain bleaching 
agents (such as chlorine and oxides of chlorine) act 
jointly in bringing about metallic deterioration in ap- 
paratus, steel springs will be found corroded to such 
an extent that they do not possess their original 
strength and elasticity. As a preventive measure, 
springs as well as all other metal parts exposed to cor- 
rosive action should receive a drop or two of a mineral 
oil or be slightly smeared with vaseline occasionally to 
prevent such deterioration. 

The pull of the spring and the pull of the magnet 
are balanced against each other, but there are other 
conditions that must be taken into account in making 
adjustments. 

After the current ceases to flow in the low-voltage 
release-magnet coils, which will not be until the motor 
comes to rest (the motor acting as a generator will 
maintain this current until the motor stops), the mag- 
net will still exert a considerable pull on its armature 
due to the relatively large amount of residual mag- 
netism that remains in the core of an electromagnet 
after the current has ceased to circulate and before the 
armature is pulled away from the magnet poles. An 


arm that will not fly back to starting point when the 
motor stops, if moved back by hand and then brought 
up again, will not stick. In certain cases, however, it 
may stick and when it does do so it is not due to any 
pull exerted by the magnet but it will probably be 
found that the sliding contact on the bottom of the 
arm bears so hard against the contacts that the strength 
of the spring is not sufhcient to overcome this braking 
effect due to the friction of the shoe moving over the 
contacts. 

Sometimes this friction effect may exist only on one 
contact, one contact standing higher than the rest, and 
if this particular contact happens to be next to the 
magnet, the movement of the arm will be retarded be- 
fore the arm has a chance to acquire any momentum 
that would carry it back provided it once got started. 

If the magnet pull due to residual magnetism after 
current circulation ceases should be responsible for 
the arm sticking after the motor stops (this will very 
rarely be the case, however), the keeper can be lightly 
tinned over with a soldering iron, thus placing a cer- 
tain amount of reluctance in the magnetic circuit of the 
magnet and its keeper. A drop of oil occasionally on 
the stud on which the arm is pivoted will help in secur- 
ing free movement. 

© ALTERNATING-CURRENT STARTING DEVICES. 

Compensators are generally used for starting alter- 
Lating-current motors of the induction type when the 
motors are above 5 horsepower. Small motors are 
usually thrown directly on the line without any start- 
ing device and, although the starting current is four 
or five times greater than the normal current, the fluc- 
tuation, as a rule, is not serious enough to necessitate 
the use of a compensator. The compensator, being 
adapted for alternating-current work, differs from the 
rheostat in that it possesses not only some resistance 
but considerable reactance in damping current flow, 
while the rheostat possesses resistance only. Moreover, 
the rheostat is a step-by-step starting device: its arm 
is to be moved slowly over the contacts, while the com- 
pensator has but one step from starting to running and 
the handle should always be thrown promptly from 
one position to the other position. 

The accompanying diagram shows the plan of the 
compensator as it is usually constructed. Six wires 
are brought to the rocker cylinder of the switch, which 
is moved by the switch handle. One wire is a feed or 
line wire, the wire next goes to the motor. the next 
wire is line and the next one motor again, etc. When 
the switch is thrown to the starting position, the six 
contacts on the switch cylinder meet stx contacts on 
the starting block and the current from a line contact 
on the switch cylinder passes to the contact on the 
starting block through one coil of the reactance and 
Lack to the next contact on the switch cylinder, and 
thence to the motor. 

When the handle is thrown to the running position, 
only three contacts on the switch cylinder make contact 
—these are the motor contacts on the switch cylinder 
and they meet three contacts on_the frunning block. 
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which contacts are directly connected to the line wires 
either through fuses or overload relays. 

The line contacts on the switch cylinder, when the 
cylinder is thrown to running position, do not connect 
with anything—they stand clear or dead-ended. These 
contacts on the switch cylinder can be identified by 
using a lamp bank and making contact with them, the 
switch handle being in off position; a light will be 
obtained between line and line. 

The first trouble to look for is burned or imperfect 
contacts. After taking the oil pan off the switch con- 
tacts can be inspected without any trouble. 

If the contacts are burned or rough, they should be 
taken off and filed smooth or replaced with new ones. 
The same applies to the fingers that meet the contacts. 
The handle should be thrown to one position and then 
the fingers should be tried to see that they press firmly 
and evenly against the contacts on the switch cylinder. 
If they do not, throw the switch handle to off position 
and they can easily be bent inward sufficiently to make 
a firm contact. It will be well not to bend them too 
much at once as, if this is done, they will not slide 
over the switch cylinder contacts properly. 

In regard to broken wires, the wires that are at- 
tached to the switch cylinder, six in number, are bent 
slightly every time that the switch handle is moved. 
These wires now and then break off. The other six 


¥~ Connected 


Connection Diagram of a Common Form of Motor-Starting 
Compensator. g 


wires that enter the compensator go to fixed immovable 
contacts and rarely cause trouble. To save labor, test 
everything out as far as possible with the lamp bank 
or some other way equally good, depending upon what 
kind of testing apparatus there is at hand. 

It will be well to bear in mind that a ring obtained 
with a magneto or a light obtained with a lamp bank is 
not always conclusive. Instances are quite common 
where a wire or cable breaks inside of the insulation 
and there afterward remains a sheath of metallic oxide 
or smudge that will pass current enough to give a dull 
light on a lamp bank or a feeble ring on the magneto. 
When it is decided that a certain wire is broken, take 
out the two screws that hold that particular contact to 
the switch cylinder and pull down the terminal with 
the pliers. 

If the wire is intact, it will resist a strong pull. Tf 
the wire is broken and is held by the insulation, it will 
easily pull apart. If it pulls down through the switch 
cylinder sufficiently, attach a piece of new wire or 
cable to it and use it for a snake to draw the new wire 
into place, pulling at the top where the wires enter the 
compensator. If this does not work, draw the broken 
wire out at the top at all events and get a piece of stiff 
brass or steel wire, about No. 14 gauge, bend a smooth 
small loop on the end of it and pass it down from 
above ; have a helper with a small hook wire watch for 
it and hook it above the switch cylinder so that it can 
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be passed through the proper hole in the switch cylin- 
der. This done, the terminal is soldered on at the 
lower wire and the terminal drawn back and wire 
spliced at the top of the compensator. It should 
always be the aim to make such a repair if possible 
without disassembling the parts of the compensator as 
such parts go back with difficulty. 

It may be advisable or even necessary to use a wire 
slightly smaller than the original one in order to get 
through tight places. There will be no decided objec- 
tion to doing this as the cross section of copper is 
always sufficiently ample to justify a slight reduction 
when such a thing is really necessary. 


AN IMPROVISED SOFT-FACE HAMMER. 


By L. C. MILLER. 


When it is necessary to pound certain metals, such 
as brass, nickeled or finished work, it is desirable to 
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A~* Leather Strap 
Leather-covered Hammer. 

use a hammer which will not damage or mar the sur- 
face. Such a tool is called a “soft-face” hammer. 
Hammers with babbit-metal heads are regularly manu- 
factured for this purpose and are very convenient. But 
an improvised tool can be assembled easily as sug- 
gested in the illustration. First a piece of leather belt- 
ing is cut, as shown at A. Then this strip of leather 
is arranged on the hammer head as suggested at B. 
The hole H must be large enough so that the hammer 
handle will slip through it. The leather protective 
strip is fastened by driving a tack through the position 
T into the wooden handle. When pounding on ob- 
jects that should not be marred, the blow is delivered 
with the side of the hammer head, which is protected 
with the leather. | 


WIRE OR LINE CARRIER. 


By A. GEMMELL. 


Where wires have to be run over buildings with 
slanting roofs much danger and arduous work is lin- 
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curred in climbing on the sloping surfaces, especially 
when wet or covered with ice. For reducing this work 
and hazard I used a simple carrier device with consid- 
erable success for many months. It is shown in the 
sketch herewith and ‘is easily made. When you wish 
to let a wire, rope or line down, tie its end in the 


™<_Piece of Shafting 
Simple Device for Carrying Wires Down Sloping Roofs. 


swivel eye of the device. The weight and easy turning 
of the roller will carry the wire down easily. You will 
find it better than throwing or twitching the wire when 
it gets caught somehow. l 


SIMPLE KEY JIMMY. 


By Cuarres H. WILLEY. 


The sketch herewith shows a rather odd tool for 
removing keys of flywheels, pulleys, gearwheels, etc. 
It has proven a very useful device in our plant. The 
writer has dubbed it a “key jimmy.” It is made from 
machine steel at the forge and used, as illustrated, by 
pulling or pushing up on the handle, at the same time 
hitting jarring blows on the nub or boss. This usually 


Jimmy for Extracting Keys From Pulleys and the Like. 


starts even the most stubborn key. As the key is 
moved out, blocking is used at the point A behind the 
tool. In-emergency a claw hammer may be used in 
place of the special jimmy. 


DEVELOPING A COST-KEEPING SYSTEM. 


John A, Piepkorn, state secretary of the Wisconsin 
State Association of Electrical Contractors and Deal- 
ers, has sent out a letter to members on Cost Keeping, 
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from which we extract the following interesting 
matter : 

Cost is defined as the amount paid, or charged 
for anything; loss of any kind, expenditures, outlay 
as of money, time, labor. The equivalent may be in 
the form of money paid for material or for labor, or 
for some one of the many kinds of expenses or loss 
that exists in every contracting, retail or wholesale 
business. Cost therefore consists of three elements, 
viz., Material, Labor, Expenses. 

The purpose of conducting a business of any kind 
is to make money, and the only way to make money is 
to sell something for more than it costs. The first 
essential to ascertain, therefore, is the cost of an 
article or job you offer for sale. If you intend to be 
a successful business man, it becomes your duty to 
keep a systematic record of your cost. 

For the retailer and wholesaler it is a comparative- 
ly-easy matter to ascertain the cost of any article, for 
the reason that the manufacturer establishes the price 
by either quoting in advance or by invoicing to the 
jobber, and the cost of the same article to the retailer 
is established in the same manner; in both cases the 
value of material, labor, expense required to produce 
the article is determined by the manufacturer. The 
only element of uncertainty, and which is added before 
the article will be offered for sale, is overhead expense, 
which the jobber adds to the cost of the article before 
he establishes his selling price to the dealer, and the 
dealer adds to his cost before he offers it for sale to 
the consumer. To them the only element of uncer- 
tainty is Expense. 

The contractor, however, faces a more difficult 
situation when he attempts to establish the cost of a 
job he wishes to sell. For the contractor, all three 
elements are a matter of uncertainty. It is, therefore, 
a mistaken idea, with which some people are possessed, 
that a successful contracting business requires a man 
of less intelligence than is necessary to successfully 
conduct a wholesale or retail business. In fact, the 
contrary is quite true. | 

The contractor must estimate. He cannot get the 
cost from the invoice of jobber or manufacturer, the 
material and labor required to do a certain piece of 
work, and the only safe way to reduce the uncertainty 
of the elements of material and labor is to have a 
complete Cost Keeping System on every job he does. 
This will enable him to make intelligent comparison 
and analyze differences. To do this successfully he 
must have a uniform system to reflect differences in 
conditions and classifications. While the primary 
purpose of a cost system may be, and is, to determine 
the cost of material and labor of similar jobs under 
similar conditions for the purpose of estimating in 
advance the cost of a similar job, the contractor 
should not lose sight of the fact that the element of 
Overhead Expense should receive his most careful 
consideration, 


AMONG THE CONTRACTORS. 


Peterson Electric Company, Madison, Wis., has 
moved into larger quarters at 113 Washington Build- 
ing, where appliances and fixtures are being advan- 
tageously displayed. A good-sized repair shop occu- 
pies space in the rear part. 

The Lew Tisdale Company, Memphis, Tenn., is 
wiring and installing electrical equipment in the hand- 
some residence of J. S. Robinson, 1860 Central ave- 
nue, in that city. The company is also furnishing addi- 
tional electrical equipment for the Southern Motor Car 
Company, 627 Monroe avenue, Memphis. 
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QUESTIONS AND ANSWERS 


All readers are invited to submit questions and answers 
to this department. Anonymous communications will not be 
considered. Questions should relate to electrical matters of 
any kind. Answers contributed by readers should be sub- 
mitted preferably within eight days of the date of publication 
of the question and should be limited, tf possible, to 300 
words. Payment will be made for all answers published. 


Questions. 

No. 428.—ConpeNSER FOR Motor Startinc.—Can_ the 
starting current of a squirrel-cage induction motor be re- 
duced by using a condenser when the compensator does not 
keep it from becoming so large that it 1s objectionable? 
What way would it be connected and how large would it need 
to be for a 100-horsepower, three-phase, 440-volt, 25-cycle 
motor ’?—J. A. B., Fort Dodge, Iowa. 


No. 429.—PLUNGER M.aGNET.—Information is desired on 
the construction of a solenoid or plunger magnet to operate 
on 16 volts and 1.5 amperes on a 60-cycle circuit almost con- 
tinuously. The stroke is to be about 1 inch, if possible, and 
with all the pull that we may get. The pull will close a con- 
nection heavy enough to carry 5 amperes on a 110-volt cir- 
cult. The size of the magnet is not of any consequence.— 
F. H. O., Chester, Pa. 


Answers. 

No. 421.—Wı1rING ror FarM-LiGHTING PLanrs.—Where 
the common 32-volt farm-lighting plants are installed, is the 
wiring usually done by a reputable electrical contractor from 
the nearest town, or by the farmer himself? Is it customary 
for the manufacturers of such plants to recommend first-class 
wiring of the premises by a competent contractor; do they 
give suggestions as to how the wiring should be done, or do 
they treat it as a matter of no concern of theirs or even 
minimize its importance, thus giving the impression that prac- 
tically anything will do?—T. H. R., Guthrie, Okla. 

I have installed quite a large number of 32-volt 
farm-lighting plants in this and other localities and I 
have installed all wiring strictly according to Class C 
rules of the Code. I allow a maximum of 200 watts 
per cutout, and figure the size of wire according to the 
amperes of the low-voltage load. I allow 2 per cent 
to 3 per cent loss. 

There has been no work done by the farmer around 
here. All companies that I know of recommend that 
the work be done by an experienced electrician, but all 
tend to give the impression that the wiring is easily 
done. I know of but two companies that give out a 
little book giving instructions for the farmer to do his 
own work. , 

My experience in this work is that the wiring can- 
not be done too well. I know of a number of electri- 
cians who pay no attention to the low voltage when 
installing this class of work, but do the wiring as if 
for 110 volts. On a large job it is hard for an honest 
contractor to compete with such competition. The 
farmer knows nothing about the work, so looks mostly 
at the cost. 

I intend to do this class of work entirely the com- 
ing year and I firmly believe I cannot do the work too 
well.—R. W. M., Mabel, Minn. 


No. 422.—Motor-StTartTinG Trouste.—A plant supplying 
a small town with power and light contains the following 
equipment: Two 37%4-horsepower high-speed engines, run- 
ning 300 revolutions per minute and driving two belt-driven 
20-kilowatt, 60-cycle, 2300-volt, 1800 revolutions per minute 
generators. Two exciters belted to the generators give 0 
volts. The switchboard is equipped with voltmeters, am- 
meters, rheostats, but no regulators for the machines, voltage 
regulation being done by hand. Primary lines are of No. & 
copper. At about 500 feet from the power house the first 
transformer of a bank of three 7%-kilowatt units connected 
in closed delta is taken off; they supply 220-volt power tq 
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an elevator motor 1000 feet distant from the power house. 
The next transformer is 150 feet farther on toward the ele- 
vator and the last one in the bank is 250 feet from the ele- 
vator. Secondary lines are No. 8 copper clear to the motor 
The motor is 5-horsepower squirrel cage with no starting 
device. When attempt is made to start the motor without load 
and with no friction on bearings it pulls the line voltage down 
from 220 to around 100 volts and holds at this point for about 
three seconds, when it begins to build up, and at the end of 
ten seconds returns to 220. The motor will then be running. 
It not only pulls down the secondary voltage but also the 
primary voltage so that the entire system is affected. The 
engine also shows an appreciable decrease in speed, but as 
no proper speed indicator is available, it is impossible to tell 
how great is this drop in speed. The engine flywheels weigh © 
about 250 pounds each and we surmised that they are so light 
as to be unable to withstand the sudden jar of the motor 
being thrown on. The motor will pull 5 horsepower when 
up to speed but will not start itself. We do not know where 
the trouble is located, on the line, in the power house or at 
the motor.—B. A., Watertown, S. D. 


[For Answers A and B see ELECTRICAL REVIEW 


of April 27, 1918.] 


Answer C.—-Having had some experience with 
squirrel-cage motors located where the capacity of the 
generating equipment is very limited, I submit the fol- 
lowing suggestions with reference to question No. 422. 
The elevator machinery should be so arranged that the 
motor can at all times be started without load, and the 
load thrown on by means of a friction clutch, or other 
device, after motor has come up to speed. If the 
transformers mentioned in the question are also used 
to carry a lighting load, and are in the most advan- 
tageous location for that purpose, they should be left 
where they are, and the No. 8 secondary to the motor 
replaced with No. 4 wires. The transformers need not. 
be any nearer together than they are, if the secondary 
wires are made large enough. The installation of a 
bank of transformers near the motor, for no other 
purpose than to furnish current for the motor, would 
not only be more expensive than replacing the No. 8 
wires with No. 4, but the iron loss in the transformers 
would amount to more than 100 watts. This loss 
would be constant, load or no load. As a rule, small 
elevators run their machinery only a small part of the 
time, and if this is true of the one referred to, the 
transformer loss would be large in proportion to the 
power used. Owing to the large starting current re- 
quired by this motor, in proportion to the generating 
capacity of the plant, a considerable drop in voltage 
over the entire system is unavoidable. The best that 
can be done is to give the motor a chance to come up 
to speed as quickly as possible—W. F. H., Gordon, 
Nebr. 

Answer D.—The trouble experienced with this in- 
stallation may be due to one or more of the following 
causes: The secondaries are barely large enough to 
take care of the drop of voltage due to the running 
current of the motor assuming an allowable loss of 5 
volts. This is figured on the basis of copper loss alone, 
so that when the question of power-factor, reactance 
and other losses peculiar to alternating-current installa- 
tions are considered, as well as the fact that the start- 
ing current may well be over twice the normal running 
current it is at once apparent that larger secondaries 
are necessary. The transformer bank in itself is more 
than ample if the motor is all the load that is imposed 
upon it, but from the somewhat unusual spacing of 
the units it is reasonable to assume that other installa- 
tions are fed single-phase from one or more of the 
individual transformers. This in itself would possibly 
lead to the overloading of one or two of the trans- 
formers, which would cause a serious state of un- 
balance and lead to different voltages being imposed 
upon the various phases. The fact of the motor not 
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starting well even without load would point to one 
phase being open, but may also be due to the greatly 
decreased torque owing to the excessive drop of volt- 
age as soon as the motor is connected to the line. No 
data are given in regard to the load on the system out- 
side of the transformer bank mentioned, so that it is 
impossible to say whether the trouble is in either the 
primaries or the power house. From the facts sub- 
mitted, however, it is almost a certainty that, if the 
transformers are not overloaded, the secondaries are 
ot proper cross-section, the three phases are intact 
through the motor and no overload is imposed at start- 
ing, the trouble will disappear.—J. S., Cumberland, 
B. C., Canada. 


No. 424.—LicHtninG Rops ror Farms.—In advancing 
the well-known reasons for rodding farm barns and sim- 
ilar exposed rural structures, what actual data are available 
as showing conclusively the wisdom or necessity of install- 
ing lightning arresters? What data are there showing the 
actual reduction of lightning and fire losses due directly to 
rodding buildings?—M. G. McG., Fargo, N. D 

Answer A.—No actual data are available to show 
the reduction of lightning and fire losses due to the 
installation of lightning rods, but the immunity of tall 
office buildings which are built with steel frames shows 
conclusively that a metallic framework is an effective 
protection against lightning. The tall office buildings 
are frequently struck, but the discharge always passes 
harmlessly to ground through the steel frame, and 
these buildings are the safest possible refuge in a 
storm. Isolated houses and barns in the country are 
very liable to be struck but the resultant danger is 
much reduced if the building has a system of metal 
water or gas piping running from the roof to the 
ground. 

Lightning rods, to be effective, should run from all 
the prominent points, such as chimneys, gables, etc., 
and should always follow the shortest path to ground, 
as lightning will not follow sharp turns. The rods 
should stand at least 3 feet above the part to be pro- 
tected, and greater protection is assured if they are 
higher. Care must be taken that the rod is strong 
enough and well protected, especially for some 8 feet 
above the ground, so that it will not be broken. A gap 
or break in the rod is fatal and almost worse than no 
rod at all. Many installations are of little value on 
account of poor ground connections. In the absence 
of a water-pipe system entering the building under- 
ground, it is advisable to dig a pit about 3 feet in 
diameter and deep enough to reach permanent mois- 
ture for the ground plate; or a gas pipe may be driven 
6 or 8 feet into the ground and the ground wire put 
down into it and secured by pouring in lead. The 
chances of a building being struck depend largely on 
its location and its height, and while lightning rods 
draw the discharge, they provide a safe path to ground, 
and if the installation is in accordance with the known 
requirements, it will be a good investment and justified 
as much as any other form of insurance.—C. H. H., 
Swampscott, Mass. 

Answer B.—There are two ways in which the ad- 
vantage of lightning rods for farms, barns and agri- 
cultural buildings can be determined. One is by com- 
paring the number of structures struck, burnt and 
destroyed with rods with those without rods. The 
other way is to compare the rates for insurance upon 
rodded and unrodded structures. The latter, the insur- 
ance rate, is based upon the former, of course, but 
while the former appeals mostly to the insurance inter- 
ests it is the latter that forcibly appéals to the farmer 
whose buildings it is desired to rod. 

Eficiency of Lightning Rods—Many surveys have 
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been made to determine the efficiency of lightning rods 
on farms. One survey made in Ontario, Canada, 
showed that of every 200 buildings insured, 42 were 
rodded, or 21 per cent. Out of every 200 buildings 
struck by lightning three were rodded buildings, where- 
as had the rods been of no benefit one would have 
expected 42 to be struck. In another case, reported by 
18 insurance companies, it was found that out of 7000 
buildings not rodded, 37 were struck by lighting, 
whereas out of 7000 rodded farms only two were 
struck; moreover, these latter were only damaged, 
whereas those not rodded were set on fire. In other 
words, the unrodded building was shown to be 18% 
times as likely to be struck by lightning as the rodded 
building. The efficiency of the rods in the above is 
about 941% per cent. In another instance, based on 
reports of 40 insurance companies, of which 16 were 
very complete, it was shown that total claims paid for 
lightning damage amounted to $40,904.53 on 193 build- 
ings, of which 36 were burned. Of these damaged 
and destroyed buildings only eight were rodded and 
were not destroyed but only damaged. The claims 
for damages on these rodded buildings amounted to 
$57.64. The efficiency of the lightning rods in this 
case was 99.5 per cent, and had the rods been useless 
the loss would have been $10,715.98 for 50 claims 
instead of eight claims, with a saving chargeable to 
rodding of $10,658.34. Taking the reports of 40 com- 
panies paying claims on 621 structures struck to the 
amount of $113,459.89, 110 of which were burnt, it 
was found that only 16 rodded buildings were struck 
with a loss of $3,917.09, whereas had none of the 
rodded buildings been rodded it was to be expected 
that there would be 163 strokes instead of 16 and a 
loss of about $29,726. Some data of rodding in Iowa 
are of interest. For some 55 insurance companies 
paying claims for damage by lightning between the 
years 1905 and 1912 claims paid on rodded buildings 
amounted to $4,464.30, whilst on unrodded buildings 
they totaled $341,065.32, the average on rodded struc- 
tures being $10.15, on unrodded $775.15, equivalent to 
$1 on a rodded building as for $76 on every unrodded 
one. About 50 per cent of the risks carried by these 
companies were rodded. In Michigan the Farmers’ 
Mutual Lightning Protected Insurance Company, in- 
suring only rodded buildings, between 1909 and 1912 
did a business for the four years amounting to $55,- 
172,075 and paid claims of only $32 for lightning dam- 
age, all of which were stated to be due to defective 
rodding. The Patrons’ Mutual Fire Insurance Com- 
pany, insuring both rodded and unrodded buildings in 
the years 1909 to 1912 carried a risk of $59,566,272 
and paid lightning-damage claims to the amount of 
$32,268.78, or 1008 times as much as the company car- 
rying risks only on rodded structures! About 20 per 
cent of the risks were rodded, which shows that for 
damage on rodded buildings of $1, that on unrodded 
buildings would be $1168. 

Effect of Rodding on Insurance Rates.—The effect 
of rodding has been so pronounced that many insur- 
ance companies only insure rodded structures; others 
maintain different risk schedules for rodded and un- 


rodded buildings. For example, one company some 


years ago charged $3.33 per $1000 on an unrodded 
building and $2 for one that was rodded. As another 
example, the Iowa Protected Mutual, a company only 
insuring rodded buildings, did not pay a single claim 
for damage due to lightning in six years. Its assess- 
ment per $1000 was $8, whereas another company 
doing business in the same territory and carrying 
risks on both rodded and unrodded buildings charged 
$14.50 per $1000, a difference of 44.8/per cent in favor 
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of the company carrying only rodded risks. In another 
state, the average of five companies carrying both 
rodded and unrodded structures gives a rate of $2.96 
per $1000 on unrodded and $1.89 on rodded buildings, 
showing a rate in favor of the rodded buildings of 
3614 per cent. 

Nothing has been said about the hghtning rod, 
whether it prevents lightning strokes or merely reduces 
their effect. But what has been said indicates, on a 
dollar-and-cent basis, that it pays to rod the farm, and 
that the insurance interests at least recognize the value 
of the lightning red. The above premiums are not 
necessarily those existing today, since prices in all 
commodities.—B. W., Chicago, I. 


No. 425.—Coprer-CovereED WIRE FoR Naval Use.—lIs 
copper-covered wire used upon ships, in the navy especially, 
for electrical purposes, where strength is required, such as 
for antennae of wireless outtits? The writer has heard it 
stated that copper-covered wire is unable ta.stand up in salt- 
laden atmospheres, and where corrosive fumes from the 
stacks of battleships have to be withstood. Is this correct, 
and what metal supplants copper for this class of service 7— 
P. M. C., San Francisco, Cal. - 


Answer A—Copper-clad steel wire made by the 
Page Woven Wire Fence Company, trade name, “Cop- 
per Weld,” and that made by the Standard Under- 
ground Cable Company, known as “Colonial Copper 
Clad” or “CCC,” is able to withstand salt-laden 
atmospheres and 1s now in use quite extensively in the 
Atlantic Coast towns for telegraph and telephone pur- 
poses. For wireless, a nonmagnetic wire is demanded 
and for all purposes on both land and sea a silicon or 
phosphor-bronze wire, such as the “Phono-Flectric” 
wire made by the Bridgeport Brass Company, is used. 
—H. E. W., Chicago, Ill. 

Answer B.—The ships of the navy use seven-strand 
phosphor-bronze wire for the antennae in connection 
with the wireless equipments. This metal has also 
been used in other electrical fittings where exposed to 
salt atmospheres with entire success, as also has alumi- 
num. In fact, aluminum has many advantages for use 
in the construction of all electrical marine instruments 
and fittings of every description. It gives success also 
when used with wireless for antennae in quite a num- 
ber af equipments known to myself.—F. F. H., Mil- 
waukee, Wis. 


No. 426.—IncLosen Switcu.—Is there any warrant for 
an inspector insisting on use of an ironclad or inclosed knife 
switch for a three- phase, 220-volt, induction motor where a 
careful operator is always close at hand and no one else is 
permitted to come near the switch, which is on a post le to 
a special machine under the care of the operator ?—H. S. C., 
St. Louis, Mo. 


Answer A.—Inclosed or igonclad knife switches are 
signs of the times and an inspector is frequently justi- 
fied in calling for these from a safety-first point of 
view. There was a time, and it was not long since, 
when almost any kind of wiring or switch was con- 
sidered good enough, but now motors are usually fur- 
nished with conduit terminal boxes for bringing out 
the leads, and the wiring is inclosed in a metal conduit ; 
it is therefore not unreasonable to insist that the main 
switch should also be protected. Inclosed switches of 
correct design make the accidental closing of the cn- 
cuit impossible, as the handle must be pulled out to start 
the motor and pushed in to stop; the operator is also 
protected against shock or burn from a possible arc. 
These switches also reduce fire risks considerably and 
the use of such apparatus will ultimately result in a 
reduction of insurance rates. It must also be remem- 
bered that an inspector cannot assume that any oper- 
ator is more capable or careful than another. and even 
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though a careful operator is employed at present, there 
is no guarantee that the same condition will exist 
indefinitely. The trend of the times is toward the per- 
fection of all apparatus and to rely as little as possible 
on such a variable factor as human nature.—C. H. H., 
Swampscott, Mass. 

Answer B.—There is nothing in the National Elec- 
trical Code which makes the practice of inclosing knife 
switches compulsory unless the swtich is exposed to 
mechanical injury, or is likely to ignite inflammable 
material. However, due to the rapid growth of con- 
duit wiring and the constantly increasing practice of 
making all apparatus absolutely safe, one sellom sees 
an exposed knife switch in a modern plant. In fact, 
the present practice is to install knife switches in metal 
boxes which allow the switch to be operated when the 
box is locked. These simple protective devices are 
cheap compared to the expense incurred from possible 
injuries.— W. H. K., Kankakee, Ill. 

Answer C.—There is always danger that the oper- 
ator engrossed in his routine will attempt at some time 
to operate the switch without looking directly at it. 
This has happened so often to skilled men and others 
that safety-first, that is, inclosed switches are the order 
in all plants and are especially desirable for switches 
located adjacent to machines.—H. E. W., Chicago, Ill. 

/Inswwer D.—The inspector can demand an inclosed 
switch unless its operation is assumed to be under ex- 
pert supervision. To fulfill this condition, the switch 
would be accessible only to a qualified expert, one of 
whose specific duties would be the operation of it and 
who was familiar with the consequences of its oper- 
ation. In general, this condition would obtain in an 
engine room, power house, etc., but as a rule not at an 
isolated machine such as you describe, regardless of 
the fact that said machine has an operator in attend- 
ance. The inspector’s ruling may have been further 
influenced by “danger of mechanical injury, presence 
of easily ignitable materials, etc.” as covered by Rule 
o National Electrical Code, and also as per Rule 327 

“Guarding live parts of switches, etc.,” National 
Bia Safety Code issued by the Bureau of Stand- 
ards. The present-day practice tends to the use of 
safety inclosed switches wherever possible and com- 
plete lines have been developed and marketed. Small 
sizes employing specially designed snap switches ap- 
proved for use on voltages up to and including 440 
volts alternating current are universally used in textile 
work. Many of these are adapted for conduit fittings, 
as are also those of the knife type, thus making a con- 
pact and neat appearance far superior in all respects 
than are open knife switches.—M. K., Passaic, N. J. 


Regulation of Street Series Lamps.—QOn the 
evening of May 27 an illustrated paper on the “Regula- 
tion of Street Series Lamps” will be presented by F. A. 
Vaughn, of Milwaukee, Wis., at a joint meeting to be 
held in the rooms of the Western Society of Engineers, 
Chicago, by the Chicago Sections of the American 


Institute of Electrical Engineers and the Illuminating 


Engineering Society, and the Electrical Section of the 
Western Society of Engineers. Mr. Vaughn has given 
special study to this subject in connection with his de- 
sign of the new street-lighting system of Milwaukee. 


The Lighting of London.—The London “Safety 
First” Council has suggested to the lighting authorities 
in the Greater London area that after the war the use 
of appliances should be encouraged to provide diffused 
street illumination in substitution for what is described 
as the “glaring lighting” which prevailed before_the 
outbreak of war. 
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Vacuum Sealer — Hand Magnet — Electric Dubber—Rider 
Multifilament Tungsten Lamp —Portable Air Compressors 


MOTOR-OPERATED PISTON VACUUM 
MACHINE. 


The piston vacuum machine illustrated, which is 
used by canners and preservers, combines a tumbler 
sealing machine and a vacuum pump in one simple 
unit requiring only a 34-horsepower Westinghouse mo- 
tor to operate it. 

It is claimed that an ordinary operator can seal as 
many as 50 tumblers a minute with this machine with 


. less effort than formerly because of the construction 


which enables him to perform the work of unloading 
and loading one pocket while the machine removes 
the air from the other pocket and seals it. The de- 
gree of vacuum desired in each package can be regit- 
lated instantly. Broken tumblers are reduced to a 
minimum, since the sealing strain is applied through 
compensating springs which seal each jar alike, al- 
though one may be larger than the other. The varia- 
tion is taken up in the spring. Changes from one size 
to another can be made easily in two or three minutes. 

This machine is made in two types for sealing 
tumblers from 2% to 6 inches in height. The two- 
pocket type is used for dry or pastry products, and 
the four-pocket type for liquid or semi-liquid products 
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Electric Vacuum Machine for Sealing Preserving Tumblers. 
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which are apt to spill or splash. Either type is ar- 
ranged to give three speeds, as described. It is manu- 
factured by the Anchor Cap & Closure Corporation, 
Brooklyn, N. Y. 


NEW DESIGN OF HAND MAGNET. 


The C-H hand magnet which has been used for 
the past decade has recently been improved. The mag- 
netic coils, switch and connections are now entirely 
covered by two aluminum castings. The upper alumi- 


num casting forms the yoke cover, switch cover and 
handle supports. The lower casting covers the coils 
and leaves only the soft-iron poles projecting. The 
circuit to the magnetic coils is closed and opened by 
means of a large trigger, mounted under the handle 
in the handle support, which operates a strong quick 
make-and-break switch concealed in the upper alumi- 
num cover. “Ihe trigger is operated by the index 


Newly Redesigned Hand Magnet. 


finger; pulling it toward the handle closes the switch. 
When slightly released the switch does not open, but 
when fully released the switch opens with a quick 
break. 

This magnet has been profitably used in many dif- 
ferent kinds of plants, including metal dealers, smelt- 
ers and refiners, iron and brass foundries, machinists, 
paint manufacturers, chemical work, paper mills, fer- 
tilizer plants, flour mills, enamelers, tinners, electro- 
platers, malt houses, hardware dealers, plumbing man- 
ufacturers, garages, fixture manufacturers, mathe- 
matical instrument makers and shipping departments. 
In the manufacture of spelter solder the magnets are 
used to remove copper-coated iron and steel wire. The 
least bit of this foreign material would “throw off” a 
heat. Suspended with its two poles immersed in the 
liquid, the magnet will attract to itself any particles of 
iron or steel in the tubs in which paints, glazes, chem- 
icals, etc., are mixed. In the shipping department 
many hundred nails are recovered with it from the 
sweepings. It is useful’in handling hot or awkwardly 
shaped castings, cleaning molding sand and for dip- 


: ping can covers. 


The magnet is manufactured by the Cutler-Ham- 
mer Manufacturing Company, Milwaukee, Wis., and 
is furnished with five feet reinforced cord and a 
standard C-H separable attachment plug. 


ELECTRIC DUBBING MACHINE FOR 
WOODEN SHIPS. 


The Pacific Northwest is turning out a large num- 
ber of wooden ships aside from an unusual amount of 
steel tonnage. As the demand becomes more insistent. 
ingenuity is being called into play to add all possible 
speed. 

Gray & Barash, Seattle, Wash., electrical engineers 
and machinists conducting the largest business of their 
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kind on the Pacific Coast, have perfected and are now 
turning out an electric mechanism that the builder of 
wooden ships finds necessary if the proper degree of 
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Electrically Driven Dubbing Machine to Facilitate Fitting of 
i Wooden Ships. 


speed is to be maintained. This is an electric dubber 
used for fairing the inside and outside of wooden ships 
in frame before the planking can be placed on the 
exterior of the hull and the sealing on the inside of 
the hull. It is claimed for the mechanism that it will 
do the work of 20 men and can be operated by one 
man. This work was formerly done with the adz, and 
there is still 20 to 30 per cent of the work that must 
be done in this way. 

The electric dubber planes off the outer and inner 
sides of the frames so that a smooth and even surface 
is presented for the planking and sealing. When done 
with the adz a surface of 60 to 75 per cent fair or 
even is secured but the electric dubber produces a sur- 
face of 100 per cent even, and according to experts, 
increases the strength of the hull 10 per cent. 

The device operates on two 8-pound rails with 150 
feet of track. The rails stand 4 feet apart and are 
attached to the frames by lag screws. Six hundred 
square feet of surface can be planed without changing 
the rails. It can be adjusted to the curves of the ves- 
sel’s hull with but little delay. The carriage moves 
forward on the rails with the pressure of the operator’s 
hand. The knives or planes are set in an eighth-inch 
cutter head and the operation is by an electric motor, 
the cutter head removing the differences in the sur- 
faces of the frames. A light high-speed 6-horsepower 
motor is used. Records already made in the work 
range from 1000 to 1500 square feet in 8 hours. 

The United States Shipping Board is favorably 
impressed with the mechanism and has already placed 
it on the work in two wooden shipyards of the North- 
west, taken over some time ago. Numerous orders are 
being placed for it by the yards on both coasts and it 
is now in use in three of the largest private yards. 
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RIDER MULTIFILAMENT INCANDESCENT 
LAMP. 


T. B. Rider, a scientist at Los Angeles, Cal., has 
recently perfected an incandescent lamp, the filaments 
of which are so arranged that in case one of them 
breaks or burns out, another filament of the same can- 
dlepower comes to light by an automatic process. In 
addition to this, Mr. Rider has equipped the lamp with 
auxiliary filaments, which can be turned on by pulling 
on a chain placed in the socket of the lamp. If it is 
desired to increase the light, all that is necessary is to 
pull the chain and, if the lamp is burning, say, at 100 
candlepower, one gets at once 200 candlepower without 
the necessity of turning on another lamp. Briefly, in 
order to get more light in the ordinary way it is neces- 
sary to turn on more lamps, whereas, one needs but to 
pull a chain in the new way to get double the amount 
of light. 

In the Rider lamp there are 12 filament sections in 
the bulb; these are of 25 candlepower each. Four are 
to be lighted at once when the lamp is turned on, and 
the next four spring into life in sections of 25 candle- 
power each time as one of the four originals is lost. 
Thus, if the life of the ordinary lamp is, say, 1000 
hours, it will be 2000 hours with the automatic arrange- 
ment. The lamp is always furnishing 100 candlepower 
until the last filament of the substitute set is in service 
and even then there is the third or auxiliary set of 
filaments ; thus the life of this lamp is just three times 
the life of the ordinary lamp. Each filament burns 
independently of the others. For instance, one of the 
filaments may burn out without affecting any of the 
others. 

When all of the first eight filaments burn out, 
the third or auxiliary set of four filaments can be 
turned on, which will still give 100 candlepower. The 
third set of filaments is arranged in separate units, so 
that these will continue to burn until the last one is 
burned out. Consequently, when the lamp is on the 
last filament, burning only at 25 candlepower, one still 
can use it as a night light. 

The accompanying sketch shows roughly how each 
of the four original flaments A, and its adjoining sub- 
stitute B, is mounted. Each filament A in circuit when 
the lamp is first turned on is fastened at its lower end 
to a spring S. When a filament burns out or breaks, 
this spring instantly drops down and touches a wire 
that is connected with the second filament B. This 


Sketch Showing How Filament B Replaces A When Latter Is 
Broken or Burned Out. 

completes the circuit through the second filament, caus- 

ing the latter to replace the original instantly. This is 

shown at the right-hand side. of the sketch. 


THE USE OF PORTABLE, MOTOR-DRIVEN 
AIR COMPRESSORS. 


The use of portable, motor-driven air compressors 
in mines and shops serves to illustrate the adaptability 
of electric power to almost any industrial require- 
ment. Under circumstances where compressors of 
small capacity are needed in work that requires a 
changing of base several times a day the economy and 
flexibility of the portable unit is self-evident. 

One of the accompanying illustrations represents a 
portable outfit in a shipyard where compressed air is 
used for riveting and performing other pneumatic 
work. This unit, which is composed of an air com- 
pressor of 125 cubic feet capacity, and a Westinghouse 
20-horsepower motor, rests upon a bedplate mounted 
upon trucks. It is moved over industrial tracks to 
various points in the yard to apply compressed air to 
any tools required. The motor is connected to the 
compressor shaft by pinion and gear; that is, the mo- 
tor pinion engages an internal gear on the compressor 
flywheel. Current is connected to the motor by an 
insulated trailing cable, which is shown at the rear of 
the machine. In addition to the features above men- 
tioned, it will be observed that there is a small steel 
tank in the outfit that serves as an air receiver. In 
this work there is no loss of power due to friction in 
carrying compressed air through a long pipe line, as is 
the case where the air is transmitted from a stationary 
compressor, because the portable outfit may be brought 
to close contact with the job. 

The second illustration shows the use of a portable, 
motor-driven compressor for operating air drills in 
a coal mine. In outfits for this kind of service the 
compressor capacity ranges from 100 to 250 cubic feet, 
requiring from 15 to 50 horsepower in motor capacity. 
There is a starting panel on the machine, and provision 
is made for operating two drills at the same time from 
one compressor. Both alternating and direct-current 
motors are used for driving portable compressors of 
this class. Machines of this type are considerably 
used in coal mines, but only in a few instances in metal 
mines in which more powerful drills are necessary. 


Portable Motor-Driven Air Compressor in a Sh'pyard. 
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Uce of Portab‘e Motor-Operated Air Compressor in a Coal Mine, 


The equipment illustrated is that of the Sullivan 
Machinery Company, which has also adapted its coal- 
cutting machinery to motor drive. In this connection, 
attention may well be called to the use of electric mo- 
tors in coal mines where gas exists and in which there 
is danger of explosions due to an electric spark. To 
obviate this danger numerous tests were made several 
years ago by the Bureau of Mines at its Pittsburgh Ex- 
periment Station, with the view to developing an ex- 
plosion-proof motor for such work. Among the tests 
were those made on the Sullivan Machinery Compa- 
ny’s ironclad type of motors, consisting of 250-volt and 
500-volt direct-current machines. For installations in 
mines where gas and powdered coal are present in the 
atmosphere, all outside connections are properly insu- 
lated, and the controller contacts and leads are re- 
quired to be placed inside, instead of outside, the ma- 
chine. The Sullivan company’s “Ironclads’” were 
built for it by the General Electric Company. The 
motors are compound wound, and are designed to de- 
liver 30 horsepower at 1130 revolutions per minute for 
one hour without exceeding a temperature rise of 75° 
centigrade. The motor is contained within an armor- 
plate casing, which also houses the gears and other 
mechanical parts, including the rheostat and controller. 
The protective devices consist of a large number of 
flat rings, forming a collar that closely fits the opening 
at each end of the casing that surrounds the armature 
shaft bearings. The flame, in case of internal igni- 
tion, must make its way in a circuitous route through 
baffle plates before it can escape to the atmosphere in 
the mine; and before it does reach that atmosphere it 
is cooled and reduced ‘to a low pressure, leaving in- 
sufficient heat to produce an explosion outside of the 
machine. The casing of the starting rheostat is a pan 
of the machine frame, the controller plate being 
mounted on one side, and the resistances on the other. 

In case the motor is installed as a part of a portable 
unit, for operating coal cutters or air drills, the elec- 
trical connection, by means of the trailing cable, passes 
through the casing of the rheostat in the form of studs 
insulated with fiber washers and bushings. An en- 
closed refillable fuse is mounted in the shaft of the 
controller, and is so placed that it is accessible from 
the outside of the machine, but the controller handle 
must be in the “off” position before the fuse can be 
removed, and the fuse removal locks the controller 
handle in the off position. 


May 25, 1918. 


ee nen a av oe 
N Yerri 
Current News e 
` n Er 
2 4 T 3 è: 
Ein rap yee Zu 


PUUICEATNROOLNIUSUGTOUTENUUGTUUU CLUES 


Weekly Record of Construction A ctivities—Conventions 


EASTERN STATES. 


CLAREMONT, N. H.—Sullivan Ma- 
chinery Company has acquired the for- 
mer steam plant of the Claremont Power 
Company, and has commenced the in- 
stallation of new equipment in the struc- 
ture. p 


RUTLAND, VT.—Western Vermont 
Power & Light Company has con- 
tracted with Tait Brothers, Clarence 
Shanks, and the Roberts Slate Com- 
pany for supplying power to their va- 
rious plants in the amounts of 15, 25, 
and 25 horsepower, respectively. 


MEDFORD, MASS.—American Ra- 
dio & Research Corporation has had 
plans prepared for the construction of 
a one-story addition to its plart, about 
32x100 feet in size. 


NEW HAVEN, CONN.—New York, 
New Haven & Hartford Railroad Com- 
pany has commenced the construction 
of a one-story battery charging station, 
about 20x140 feet, at its Dover street 
yards in the South Boston district of 
Boston, Mass. C. W. Murdock, 185 
Church street, New Haven, is the build- 
ing contractor. 


BINGHAMTON, N. Y.—Bingham- 
ton Light, Heat & Power Company has 
contracted with the officials of John- 
son City for supplying power for the 
operation of a 50-horsepower motor re- 
cently installed in a new addition to the 
pumping plant. 


BROOKLYN, N. Y.—Long Island 
Railroad Company, Pennsylvania Sta- 
tion, New York, has had plans prepared 
for the construction of a one-story 
brick engine house, about 38x102 feet 
in dimensions, at Eighth avenue and 
Sixth street, Brooklyn, to cost about 
$15,000. 


BROOKLYN, N. Y—Bush Terminal 
Company, 100 Broadway, New York, 
has had plans prepared for the con- 
struction of a one-story addition to its 
local transformer station. Improvements 
will also be made in the existing struc- 
ture. 


BUFFALO, N. Y.—New York Tele- 
phone Company has fled with the Pub- 
lic Service Commission a new schedule 
of rates for service applying to Buffalo, 
Kenmore, Sloan and Snyder. 


BUFFALO, N. Y.—Delaware, Lack- 
awanna & Western Railroad Company 
has commenced the construction of its 
proposed one-story power house on Cur- 
rie street, in the East Buffalo district. 
The J. W. Cowper Company, Inc., Fidel- 
ity building, Buffalo, is the contractor. 


BUFFALO, N. Y.—Fleischman Malt- 
ing Company, 2212 Niagara street, has 
had plans prepared for the construction 
of a one-story engine plant addition at 
its works, about 34x57 feet in size, to 
cost $12, 000, The Corrugated Bar Com- 
pany, Mutual Life building, Buffalo, is 
architect. . . 


ELMIRA, N. Y.—Elmira Water, 


Light & Railroad Company has with- 
drawn its petition to the Public Serv- 
ice Commission for permission to in- 
crease its rates for passenger fares on 
its traction lines to six cents. 


CORNING, N. Y¥.—Lamoka Electric 
Water Power Company has been chart- 
ed to construct a concrete dam across 
the Lamoka Valley above Bradford, to 
generate power at a plant to be located 
near Grove Springs. The power is to 
is carried to Corning by a transmission 
ine. 


GENEVA, N. Y—Empire Gas & 
Electric Company has petitioned for au- 
thority to issue $171,000 in bonds for 
extensions and improvements. Address 
general manager. 


NEW YORK, N. Y.—Washburne 
Wire Company, One Hundred and 
Eighteenth street and the Harlem river, 
has commenced the reconstruction of 
its plant at 028-48 East One Hundred 
and Eighteenth street, to replace the 
structure recently destroyed by fire. It 
is estimated that the new plant will cost 
in the neighborhood of $350,000. 


NEW YORK, N. Y.—The New York 
Railways Company, 165 Broadway, has 
leased its former plant at 17 Front 
street, near Broad street, to the Bat- 
tery Warehouse Corporation at an ag- 
gregate rental of about $200,000. 


NIAGARA FALLS, N. Y.—The City 
Council ts planning for the installation 
of new electric pumping machinery at 
the municipal water works on Buffalo 
avenue, to provide for increased ca- 
pacity. 


ROCHESTER, N. Y.—Aurora Bat- 
tery Corporation has filed notice with 
the Public Service Commission of the 
dissolution of the company. 


SYRACUSE, N. Y.—Pierce, Butler & 
Pierce Manufacturing Company, manu- 
facturer of boilers and other heating 
specialties, is negotiating with the Ames 
Iron Works, Oswego, for the purchase 
of the plant of the latter company, con- 
sisting of a number of buildings and oc- 
cupying two blocks included between 
East Second and Third, Cayuga and 
Schuyler streets. The company will use 
the plant for the manufacture of large 
boilers and engines. 


WELLSVILLF, N. Y.—Notice has 
been filed by the Kerr Turbine Com- 
pany, South Main street, manufacturer 
of turbine engines, of an increase in its 
capital from $500,000 to $2,000,000, to 
provide for expansion. 


DOVER, N. J.—New Jersey Power 
& Light Company has been awarded a 
contract for supplying power for the 
operation of the plant of the Thomas 
Moore Trench Machine Company, re- 
cently established at Rockaway, N. J 


GLOUCESTER CITY, N. J.—Pusey 
& Jones Company has commenced the 
construction of a large- power plant on 
the site of the old Gloucester baseball 


grounds, to provide for the furnishing 
of power to the plants of the New 
Jersey and Pennsylvania Shipbuilding 
companies. The electric energy is now 
supplied by the Public Service Electric 
Company. 


JERSEY CITY, N. J.—Board of 
Freeholders has authorized an initial 
appropriation of $25,000 to provide for 
preliminary construction work on the 
proposed central power plant for the 
county. 


JERSEY CITY, N. J.—Central Rail- 
road of New Jersey, Communipaw ave- 
nue, has taken out a building permit for 
the construction of a one-story brick 


extension to its power house to cost 
about $50,494. 


KEARNY, N. J.— West Hudson 
Storage Battery Company has filed no- 
tice of authorization to operate at 408 
Kearny avenue. Nathaniel Gerstel, 326 
Devon street, and Richard S. Hill, 468 
Chestnut street, both of Kearny, head 
the company. 


NEWARK, N. J.—The Board of 
Freeholders has approved a total ap- 
propriation of $97,350 to be used for 
light, heat and power purposes for va- 
rious institutions, etc., throughout the 
county for the period from May 8, 1918, 
to December 31, 1918. 


NEWARK, N. J.—Heller & Merz 
Company, Hamburg place, has had re- 


vised plans prepared for the construc- 


tion of a one-story reinforced-concrete 
power house, about 37x70 feet in size. 
at its plant. R. G. Cory, 39 Cortland 
street, New York, is architect. 


NEWARK, N. J.—The Board of 
Freeholders has approved an additional 
bond issue for $20,000 to provide for 
the proposed improvements in the 
heating system at the County Hospital 
at Overbrook. 


POMPTON LAKES, N. J.—The 
Borough Council has authorized a bond 
issue for $16,000 to provide for the con- 
struction of an addition to the PUMICIDa) 
electric plant. 


NEWTON, N. J.—Sussex Print 
Works, Sparta avenue, has plans under 
consideration for the construction of a 
one-story brick addition to its power 
plant, about 50x50 feet in dimensions. 
The structure is estimated to cost $10,- 
000. Andrew Kidd, Jr., 95 Liberty street, 
New York, ts architect and engineer. 


PHILLIPSBURG, N. J.—Lapatoong 
Water Company has purchased a site 
for pipe lines and will construct pump 
and generating station. Address George 
R. Elder, President, Easton, Pa. 


CARLISLE, PA.—Carlisle Light, 
Heat & Power Company has issued no- 


tification of an increase of 15 per cent | 


in its present rates for service. 


EASTON, PA.—The Pennsylvania 
Utilities Company has been awarded a 


contract by the William’ Wharton, Jr. 


` 
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Company for supplying power in the 
amount of about 1,500 kilowatts for the 
operation of a new furnace. 


HARRISBURG, PA.—One of the 
largest river fieets for the reclaiming of 
coal from the Susquehanna river is now 
heing employed by the Harrisburg Light 
& Power Company, the coal secured in 
this manner being used at the power 
and heat plants of the company. 


HARRISBURG, PA.—The City 
Commission, which recently installed 
new pumping machinery: at the mu- 
nicipal pumping station, has completed 
other improvements in the electric 
equipment. 


NEW CASTLE, PA.—New Castle 
Electric Company has filed notice with 
the Public Service Commission of the 
issuance of bonds for $11,000 to provide 
for improvements, etc. 


NEW CASTLE, PA. — Shenango 
Valley Electric Company has filed no- 
tice with the Public Service Commission 
of a bond issue for $39,000 to provide 
for improvements, extensions, etc. 


PHILADELPHIA, PA. — Phoenix 
Dye Works, White street, has awarded 
a contract for the construction of an 
addition to its boiler plant. John T. C. 
Miller, 2315 Clearfield street, is the 
contractor. 


PHILADELPHIA, PA. — Philadel- 
phia Electric Company, 1000 Chestnut 
street, has had plans prepared for al- 
terations and improvements in its build- 
ing at Arch and Mascher streets. The 
company is also planning for the con- 
struction of a one-story brick, steel and 
stone addition to the structure, about 20 
x45 feet in size. 


PHILADELPHIA, PA.—The United 
States Government has had plans pre- 
pared for the construction of a one- 
story brick power house, about 57x154 
feet, and one-story brick transformer 
house, about 18x30 feet, at the League 
Island Navy Yards. 


PHILADELPHIA, PA.—J. F. Burns, 
613-15 Cherry street, manufacturer of 
electrical specialties, has taken bids for 
the construction of a new five-story 
brick addition to its plant, about 30x42 


feet. John V. Speth, 1615 Sansom 
street, Philadelphia, is architect. 
PITTSBURGH, PA—The Alumi- 


num Company of America is planning 
for the construction of a large new ni- 
trate plant near Maryville, Tenn., on a 
site comprising about seven acres. 
Power for the operation of the works 
will be supplied by the new hydroelec- 
tric plant of the company at Algoa. At 
this latter point the company now has 
in course of construction a new dam 
on the Little Tennessee river, which 
will ‘cost about $100,000. The entire 
project is said to be estimated to cost 
$2,000,000. 


SAYRE, PA.—Sayre Electric Com- 
pany has been awarded a contract by 
the Borough Council for furnishing 
service for the operation of the electric 
street-lighting system for a period of 
five years. 


NORFOLK, VA.—Virginia Railway 
& Power Company has awarded a con- 
tract for improvements to its local 
electric substation to cost about $11,790. 
Nichols & Linderman, Seaboard Bank 
building, Norfolk, are the contractors. 


PARKERSBURG, W. V.—Parkers- 
burg Iron & Steel Company has had 
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DATES AHEAD. 


Electrical Contractors’ Association 
of Georgia. Annual meeting, Tybee 
Island, Ga., June, 1918. Secretary, 
Dan Carey, 614 Chamber of Com- 
merce building, Atlanta, Ga. 


American Society of Mechanical 
Engineers. Spring meeting, Worces- 
ter, Mass., June 4-7. Secretary, Cal- 
vin W. Rice, 29 West 39th street, 
New York City. 


National Electric Light Associa- 
tion. Annual convention, Hotel 
Traymore, Atlantic City, N. J., June 
13 and 14. Secretary, T. C. Martin, 
33 West 39th street, New York City. 


Texas State Association of Elec- 
trical Contractors. Annual meeting. 
Galveston, Tex., June 15, 1918. Sec- 
Fel ary: H. S. Ashley, Fort Worth, 

ex. 


Southeastern Section, National 
Electric Light Association. Annual 
meeting, Atlanta, Ga., June 19-20, 
1918. Secretary-Treasurer, T. W. 
Peters, Columbus, Ga. 


American Institute of Chemical 
Engineers. Summer meeting, Ber- 
lin, N. H., June 19-22. Headquar- 
ters, Mt. Madison House, Gorham, N. 
H. Secretary, John C. Olsen, Brook- 
lyn, N. Y. 


United States Independent Tele- 
phone Association. Annual conven- 
tion, Hotel La Salle, Chicago, Ill., 
June 25-28. Secretary, W. S. Vivian, 
19 South La Salle street, Chicago, Ill. 


American Institute of Electrical 
Engineers. Annual convention, At- 
lantic City, N. J., June 26-28. Sec- 
retary, F. L. Hutchinson, 33 West 
39th street, New York City. 


Ohio Electric Light Association. 
Annual meeting, Cedar Point, Ohio, 
Tuly 10-12. Secretary, D. L. Gaskill, 
Greenville, Ohio. 


National Association of Electrical 
Contractors and Dealers. Annual 
convention, Cleveland, Ohio, July 17- 
20. Secretary, Harry C. Brown, 101 
West 40th street, New York City. 


Northwest Electric Light and 
Power Association; affiliated with N. 

. L. A. Annual meeting, Septem- 
ber 11, 1918. Secretary, George L. 
Myers, Pacific Power & Light Com- 
pany, Portland, Ore. 


International Association Munici- 
pal Electricians. Annual conven- 
tion, Atlanta, Ga., September 24-27. 
Secretary, Clarence R. George, Hous- 
ton, Tex. 


plans prepared for the construction of 
an addition to its power plant to cost 
about $12,000. The structure will be 
30x45 ft. in size. 


RICHMOND, VA.—Williams Power 
Company, which recently increased its 
capital from $50,900 to $150,000, is con- 
sidering plans for extensions and im- 
provements in its electric-lighting sys- 
tem. 


ACWORTH, GA.—Acworth Hosiery 
Mills are planning for the installation 
of a quantity of new knitting machines 
in its plant, to be electrically operated. 
Soe equipment is estimated to cost $16,- 


KEY WEST, FLA.—Bell Telephone 
Company is planning for the construc- 
tion of a two-story telephone exchange 


building to cost, with equipment, about 
$200,000. 


NORTH CENTRAL STATES. 


CLEVELAND, OHIO.— Wellman 
Seaver Morgan Company will erect a 
$30,000 power house. The building will 
be 46x97 feet in dimensions, steam heat, 
electric lighting, electric, steam and 
power equipment. 


INDIANAPOLIS, IND.—Merchants 
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Heat & Light Company has petitioned 
for authority to issue $140,000 in bonds 
for the purchase of the Danville Heat, 
Light & Power Company. Address H. 
H. Harrison, president, 2 West Wash- 
ington street. 


HOMER, MICH.—Homer Electric 
Power Company will enlarge its plant. 


PONTIAC, MICH.—The city of Pon- 
tiac has appealed to the State Highway 
Commission to compel the Consumers 
Power Company to make extensions 
which will furnish electric light and 
power to districts in which the firm has 
refused to build lines. Address city 
clerk. 


MENASHA, WIS.—The council will 
purchase additional engines for the mu- 
nicipal light and water system. 


WINNECONNE, WIS.—Winnebago 
Electric Company will install an elec- 
tric plant to supply electricity for heat- 
ers and motors. Address Richard W. 
Button. 


NEOLA, IOWA.—About $16,000 will 
be expended in improving the light and 
power system. Address city clerk. 


SHARON CENTER, IOWA —J. R. 
Terry, of Cedar Rapids, has petitioned 
for a franchise to furnish Sharon Cen- 
ter with electric light. 


ARCHIE, MO.—The city will probably 
have electric current furnished by the 
L. K. Green & Sons of the Green Light 
& Power Company of Pleasant Hill, 
Mo. Five thousand dollars of the re- 
quired $7,000 worth of stock in the 
company has been subscribed by the 
Archie citizens. 


MAYSVILLE, MO.—Some electric 
light improvements are to be made here. 


MARSHALL, MO.—V. V. Huff of 
this city, attorney for the city in its 
suit to compel State Auditor George F. 
K. Hackmann to register $75,000 in 
bonds, voted by the city June 22, 1916, 
for the purpose of building and equip- 
ping a municipally owned electric light 
plant, received a telegram last week 
from Jefferson City, stating that the Su- 
preme Court decided the case in favor 
of the city. As soon as the briefs could 
be prepared and submitted to the court 
its decision was handed down, which 
practically closes the case and makes it 
possible for the city to proceed with the 
construction and equipment of the 
plant for which it has fought so long. 


JENNINGS, KANS.—A torch ex- 
ploded at the electric light plant in Jen- 
nings and set fire to a 46,000 gallon oil 
tank. 


WICHITA, KANS.—Wichita may 
have cheaper electricity. A hearing was 
had May 7 by the Kansas Public Utili- 
ties Commission concerning some of the 
complaints made by residents against 
the company. It was admitted by the 
company’s attorney that the complaints 
were in a general way true. 


RIVERTON, NEB.— Electric im- 
provements are to be made here soon. 


MILLER, S. DAK.—Plans are being 
prepared for the construction of a mu- 
nicipal electric light and water system. 
Address William Saltmarsh, city man- 
ager 

CROSBY, N. DAK.—The plant of 
the Crosby Electric Light & Power 
Company was recently egy bt by fire 
with a loss ,estimated at $25,000. 


May 25, 1918. 


SOUTH CENTRAL STATES. 


CLARKSVILLE, TENN .—Christian- 
Todd Telephone Company is consider- 
ing plans for improvements in its tele- 
phone system. 


RUTHERFORD, TENN.—The citv 
authorized a bond issue for $10,000 to 
provide for improvements in the elec- 
tric-lighting plant. 


HEADLAND, ALA—A bond issue 
for $10,000 has been approved to pro- 
vide for improvements in the electric- 
lighting plant and water works. 


LITTLE ROCK, ARK.—Mutual Mo- 
tors Company is considering plans for 
the construction of a shop building to 
be used for the manufacture of electric 
motors. 


JENNINGS, OKLA.—The city is 
considering a bond issue for $25,000 to 
provide for the installation of a new 
electric-lighting svstem. 


DALLAS, TEX. —It is stated by J. N. 
Crotty, vice president and general man- 
ager of the East Texas Traction Com- 
pany, that the construction of its inter- 
urban electric railway between Dallas 
and Greenville has been suspended until 
after the war. There has been expend- 
ed up to this time by the company about 
$500,000 in the construction of grade, 
bridges and culverts. The Government 
requirements for steel and copper are 
so urgent that the company decided to 
forego its plan temporarily for the con- 
struction of the road. 


WESTERN STATES. 
GREAT FALLS, MONT.—Montana 


Electric Company has been granted a 
permit to erect a $10,000 brick ware- 
house. 


KINGMAN, ARIZ.—Schuylkilt Min- 
ing Company is planning for the con- 
struction of a power plant to provide 
for the operation of a new 200-ton mill- 
ing plant now in course of construction 
at its works. 


PHOENIX, ARIZ.—The board of 
managers of the State Hospital for the 
Insane has had plans prepared for the 
construction of a power house at the in- 
stitution. 


YUMA, ARIZ.—Imperial Oil Mills 
Company is planning for the erection 
of new electric light and power -lines 
in public highways of Yuma Valley, 
Yuma county. 


MINA, NEV.— Considerable new 
electric machinery will be installed in 
the new 100-ton concentrating plant to 
be erected at the Gunmetal tungsten 
mine about 23 miles from Mina. 


PALISADE, NEV.—In_ connection 
with the construction of a large new 
concentrating plant to be erected by 
the Union Mines Company at its prop- 
erties, considerable new electric ma- 
chinery will be installed. 


EPHRATA, WASH .—C. T. Sanders, 
county auditor, announces that the Ruff 
Lighting Company has asked for a fran- 
chise to construct, maintain and operate 
a transmission line for light and power 
over certain county roads. 


LOON LAKE, WASH.—Loon Lake 
Copper Company has had plans pre- 
pared for the construction of a 100-ton 
concentration mill at its plant to cost 
$40,000, and is considering plans for the 
installation of new electric machinery. 


. I. Bennett, 
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| PROPOSALS 
ELECTRIC STERILIZERS. — Bids 

will be received by the Bureau of Sup- 

plies and Accounts, Navy Department, 


Washington, D. C., for electric steril- 
izers. Refer to Schedule 1802. 


SWITCH CONTROL, PASSENGER 
ELEVATOR, ETC.—Bids will be re- 
ceived at Room 406, City Hall, Chi- 
cago, for furnishing two automatic push 
button controls, one switch control and 
one passenger elevator in Ward No. 2, 
Contagious Disease Hospital, according 
to plans and specifications on file. Frank 


commissioner of Public 
Works. 


ELECTRIC DISTRIBUTING SYS- 
TEM.—The Bureau of Yards and 
Docks, Washington, D. C., will receive 
bids until May 27 for the installation of 
an electric distributing system at the 
Great Lakes Naval Station. 


ELECTRIC DUCT SYSTEM.—Bids 
will be received at the Bureau of Yards 
and Docks, Navy Department, Wash- 
ington, D. C., until May 27, for the con- 
struction of an eight-way tile duct sys- 
tem with manholes complete for break- 
down service, between Frequency 
Changer building, navy vard, and Capi- 
tal Power Plant. Garfield Park, Wash- 
ington, D. C. Refer to Specifications 
No. 2059, 


INCORPORATIONS 


LITTLE ROCK, ARK.—Arkansas 
Battery Company. Capital, $10,000, To 
manufacture electric batteries. Incorpo- 
rators: W. P. Galloway, J. W. Hamm, 
and C. P. Pierce, Little Rock. 


DOVER, DEL—Electrical Riveting 
Corporation. Capital, $1,250,000. To 
manufacture electrical welding, heating 
and riveting apparatus. Incorporators: 
M. M. Clancy, C. L. Rimlinger, and F. 
A. Armstrong, Wilmington. 


JACKSONVILLE, FLA. — Wilson 
Electric Company. Capital, $5000. To 
manufacture electrical supplies. In- 
corporators: Jesse L. Wilson, M. W. 
Wilson, and W. J. Wilson. 


INDIANAPOLIS, IND. — Higgins- 
Lalley Light Company has incorporated 
with a capital of $7500 to buy and sell 
light and power plants. Address George 
W. Higgins, 2140 College avenue. 


MARSHALLTOWN, IOWA.—Mar- 
shall Electric Company has incorporated 
with a capital of $50,000. E. N. Peak 
is president of the new company. 


NEW YORK, N. Y.—International 
Insulating Corporation. Capital, $60,- 
000, To manufacture insulating ma- 
terials. Incorporators: O. and A. Heine- 
man, and J. Schechter, 10 Wall street, 
New York. 


BROOKLYN, N. Y.—Bolton-Wech- 
tel Company. Capital, $20,000. To 
manufacture electric batteries, etc. In- 
corporators: H. J. Wechtel, and W. C 
Bolton, 261 Stuyvesant avenue, Broos 
Ivn. 
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NEW YORK, N. Y.—Abeles-Lalley 
Light Corporation. Capital, $30,000. To 
operate electric lighting plants. Incor- 
porators: S. Andrews, L. Fischel and 
H. H. Seabrook, 510 Audubon Avenue, 
New York. 


POTEAU, OKLA.—Citizens’ Con- 
solidated Power & Electric Company 
was recently incorporated with a capital 
of $25,000. Address E. S. Hutton. 


NEWPORT, WASH.—Calispell Val- 
ley Lighting & Power Company has 
been incorporated with a capital of $10,- 
000. A. J. Schinsby and G. A. Rodgers 
are the incorporators. 


NEW PUBLICATIONS 


THE VEGETATION OF 
SHACKLEFORD BANK.—The North 
Carolina Geological and Economic Sur- 
vey announce the recent publication of 
economic paper No. 46, The Vegetation 
of Shackleford Bank, and economic 
paper No. 47, Proceedings of the Ninth 
Annual Drainage Convention of the 
North Carolina Drainage Association. 
Copies of these papers may be had for 
10c to cover mailing and packing 
charges. 


THE STORAGE OF BITUMINOUS 
COAL.—The Engineering Experiment 
Station of the University of Illinois has 
just completed a study of the problems 
involved in the storage of bituminous 
coal and has published the results in a 
200 page illustrated book designated as 
Circular No. 6 “Storage of Bituminous 
Coal.’ The study was made under the 
direction of H. H. Stoek, professor of 
mining engineering. The reasons and 
advantages of storing coal are given, the 
kinds and sizes of coal which may be 
safely stored are described, and the 
many factors entering into successful 
storage are discussed. Copies of this 
hook may be had by addressing the En- 
gineering Experiment Station, Urbana, 
Ill. The price is 40 cents a copy. 


A STUDY OF THE HEAT 
TRANSMISSION OF BUILDING 
MATERIALS.—This bulletin covers 
an investigation to determine the co- 
ethcients of heat transmission of stand- 
ard building materials for exterior 
walls that has been completed by the 
Engineering Experiment Station of the 
University of Illinois, under the direc- 
tion of A. C. Willard, professor of 
heating and ventilation, and L. C 
Lichty, research fellow. The tests were 
conducted according to the so-called 
“hot-air box” method, the boxes having 
been built of the material to be tested 
and of such size as to insure conditions 
similar to those found in actual prac- 
tice. The heating was done electrically 
so that the input of heat could be con- - 
trolled and accurately measured. The 
materials tests included various sizes 
of tile plastered, magnesia board, cork 
board, wood, concrete, brick, glass with 
and without an air space, sheet asbestos 
and asbestos board. The degree to 
which the transmission coefficients of 
the various materials are affected by va- 
riations in air velocity, by humidity, and 
by the use of air spaces in wall is dis- 
cussed, and the results of the tests are 
given in detail in Bulletin 102 of the 
Engineering Experiment Station. The 
publication is illustrated with diagrams 
and photographs ot the_apparatus. 
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Driver-Harris Company Personnel — Crouse - Hinds Com- 
pany Promotes War Garden Work— Valuable Catalogs 


The Clarage Fan Company of Kala- 
mazoo, Mich., has moved its Chicago 
ofħce to 1666 Conway building, where 
G. J. Thomas is in charge. This com- 
pany lately sold two exhaust fans to 
the Illinois Malleable Iron Company, 
Chicago, for its foundry. Each fan is 
direct-connected by shaft and coupling 
to a 30-horsepower motor. 


International Insulating Corpora- 
tion, Springfield, Mass., announces the 
change in ownership of the Dickinson 
Manufacturing Company, Springfield, 
Mass, herctofore engaged in the man- 
ufacture of molded insulation. This 
new company, which has taken over 
the entire business of the Dickinson 
interests, is materially enlarging and 
improving its facilities and will en- 
deavor to combine efficiency with 
quality in supplying the needs of its 


patrons. Thomas E. Griffin 1s man- 
ager of the company. 

Cutler - Hammer Manufacturing 
Company, Milwaukee, Wis., has re- 


cently issued a folder, ‘which ‘describes 
and illustrates C-H electrical in- 
dustrial stoves for laboratories, print- 
ing and publishing plants, celluloid, 
hat and shoe factories, test rooms and 
industrial service in general. The 
stoves are made in two types, one has 
a rectangular heating surface, and the 
other a disk or circular surface. The 
heating units are electrically welded 
to the working surface. The folder 
describes other details of construction 
and gives sizes, wattage and other 
data. i 


Hamilton - Beach Manufacturing 
Company, Racine, Wis., is conducting 
an extensive advertising campaign to 
promote the sale of the Hamilton- 
Beach line of home motors, vibrators, 
hair dryers and other products, and 
for this purpose has appropriated 
$150.000, which means an expenditure 
of $500 daily. The benefits to be de- 
rived from this campaign are not lim- 
ited to the company alone, as an excep- 
tionalopportunityis afforded the dealer 
of Hamilton-Beach products to add to 
his sales and profits. To aid the 
dealer in lining up his local advertis- 
ing with the national campaign of the 
Hamilton-Beach Company, a book of 
selling helps has been prepared. This 
is well illustrated and contains a great 
variety of valuable advertising matter 
for the dealer; an excellent assort- 
ment of lithographed cutouts and win- 
dow cards for display are shown as 
well as reproductions of strong and 
convincing advertisements now ap- 
pearing in magazines, among which 
are the Ladies’ Home Journal, Lit- 
erary Digest and Pictorial Review, 
and electrotypes of these will be 
furnished to the dealer. Booklets, 
folders, circulars, street car cards, 
lantern slides are also offered gratis 
to the distributors of this line ot 
products. 


Delta-Star Electric Company, 2433- 
2443 Fulton street, Chicago, is dis- 
tributing bulletin No. 33, devoted to 
high-tension-switching and protective 
equipment. This is a 64-page bulletin 
with 309 illustrations, and also con- 
tains considerable technical informa- 
tion. Copies will be sent upon re- 
quest. 


Crouse-Hinds Company, Syracuse, 


N. Y. manufacturer of electrical 
specialties, has arranged for a total 


of about seven acres of land near its 
works to be devoted to “war garden- 
ing” by its employes. About 100 of 
these employes have already agreed to 
take these plots for the coming sum- 
mer. The company, which is one of 
the city’s first large manufacturing 
concerns to take up this movement, is 
arranging to plow the ground at its 
own expense for its employes. 


Electrical Engineering Company, 

440 South Dearborn street, Chicago, 
which was incorporated last Decem- 
ber under the laws of Illinois, is en- 
gaged in the design, manufacture and 
sale of electrical devices, specializing 
particularly in moving picture control 
apparatus, high and low tension trans- 
formers and coil winding. The presi- 
dent of the company is R. A. Connor, 
formerly connected with the Thordar- 
son Electric Company, as general 
manager and designing engineer. 
H. Thompson, formerly sales man- 
ager of the Thordarson company, is 
vice-president, and G. C. Jensen, who 
in the past has served some of the 
largest central station companies. in 
various capacities, is secretary and 
treasurer. 


The Hy-Watt Battery Company, 
Cleveland, Ohio, is distributing cir- 
cular matter, descriptive of its line of 
batteries, which embodies several unique 
features. Unlike the regular round bat- 
tery, it is made right side out with the 
zinc inside and is claimed to deliver cur- 
rent until the zinc is entirely con- 
sumed. The single battery, according 
to the company, has 75 per cent more 
electrical energy than the round cell, 
and 1s guaranteed to be water and 
weather proof. While it is slightly 
higher in price than the older type 
battery, the difference in cost is more 
than overbalanced by the guarantee of 
service which it carries. Since traffic 
laws in all states have been more 
strongly enforced and the use of tail 
lights on all moving vehicles, whether 
horse drawn or motor driven, re- 
quired, the Hy-Watt Battery Com- 
nany has during the past winter spe- 
cialized in the manufacture of tail 
lights. In another circular is shown 
the particular type of tail lighting 
outnt in use by the Standard Oil Com- 
pany, 900 of this type having been pur- 
chased for the state of Ohio alone. 
The lamp can be furnished in different 
types and styles, showing a white or 
red light as desired. 


Driver-Harris Company, Harrison, 
N. J., announces the election of the 
following officers: Frank L. Driver, 
president; Arlington Bensel, first vice- 
president; Leon O. Hart, second vice- 
president; Percival E. Reeves, treas- 
urer; Stanley M. Tracy, assistant 
treasurer, and M. C. Harris, secretary. 
Wilbur B. Driver, formerly vice-pres- 
ident, has retired from active partic- 
ipation in the business. 


Randle Machinery Company, Cin- 
cinnati, Ohio, has issued a_ booklet 
covering a partial list of the machin- 
ery which it has to offer. Included in 
this list are both alternating and di- 
rect-current motors, generators, trans- 
formers, engines, rebuilt boilers and 
other power plant equipment. Among 
other products manufactured by the 
company is an extensive line of 
switchboards, designed to meet any 
requirement, knife switches, back and 
front connected. also oil break 
switches in various voltages and ca- 
pacities, meters and wire. All of these 
items as well as many others not 
mentioned are of excellent quality and 
are backed by the long experience. 
reputation and guarantee of the Randle 
Machinery Company. 


Westinghouse Employes Subscribe 
$2,601,000. Final reports of the Lib- 
erty Loan campaign among employes 
of the Westinghouse Electric & Man- 
ufacturing Company and its sub- 
sidiaries show that the total subscrip- 
tion was $2,601,000. Of this, $2,217.000 
was taken by employes of the parent 
company. Three subsidiaries showed 
100 per cent of employes subscribing 
—the R. D. Nuttall Company, the 
Krantz Manufacturing Company and 
the Pittsburgh Meter Company. In 
addition to this, the Krantz employes 
subscribed the largest per cent of total 
pay roll—10.4 per cent, and the largest 
average per subscriber, $87.27. Elec- 
tric Company employes to the number 
of 32,048 subscribed $69.18 per capita, 
5.2 per cent of the nay roll. All fig- 
ures show a gratifying increase over 
those of the Second Loan, showing 
that Westinghouse men and women 
are solidly backing their 4000 fellow 
workers now with the colors. l 

As might be expected in a company 
employing over 30.000 people, com- 
parable to a good sized city, the Third 
Liberty Loan campaign possessed 
some unusual features. In order to 
cover the entire works thoroughly 
from office boy to executive, team 
captains were appointed who in turn 
selected their lieutenants and teams. 
The members of these teams sold ev- 
ery employe a bond. or got a very 
satisfactory reason for the refusal. 

It is interesting to note that the tel- 
ephone and sales record departments, 
composed practically altogether of 
girls, were among the 100 per cent de- 
partments, that is every emplove a 
bond owner. 
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Latest Approved Fittings 


BARALEL 
Conduit Boxes. — V. V. Fittings pany, Jamaica Plain Station, Boston, 
Company, Philadelphia, Pa. The electrical fitti hoa ania Mass., submittor. 
“VV.” cast-iron conduit boxes. “5 e electrical nilings istea an “Chapman” static neutralizer, con- 


including 5-A, 5-B, 5-C, 5-F, 
5-K, 5-L, 5-T, 5-U,* 5-X, 5-Y, when 
provided with cast sheet-metal or 
porcelain covers, Midget lamp guards, 
snap-switch hoods, rosette or recepta- 
cles, GEA, GEC, PA, PC. 

Note: These boxes are threaded so 
as to be firmly secured by screwing 
to conduit. When they are entirely 
exposed, no other support for these 
boxes is required. If not entirely ex- 
posed, they must be securely fastened 
in place independently of support af- 
forded by conduit. In all cases covers 
and attachments must be exposed and 
easily removable. 

Listed January 25, 1918. 


Series” 


Conduit Outlet Bushings and Fit- 
tings.—V. V. Fittings Company, Phil- 
adelphia, Pa. 

Cast-iron nipple 
bushing, type 6. 

Cast-iron pipe clamps or 
Catalog Nos. 4 to 10 inclusive. 

Listed January 25, 1918. 


with porcelain 


straps, 


Conduit Outlet Bushings, Service- 


Entrance.—V. V. Fittings Company, 
Philadelphia, Pa. l 
Cast-iron outlet bushings, types 2, 9. 


Listed January 29, 1918 


Cutout Bases, Cartridge-Fuse.—The 
Bryant Electric Company, Bridgeport, 
Conn. 

“Bryant or Perkins,” 0-600 amperes, 
250 volts, catalog No. 576. 

Listed March 22, 1918. 


Fixture Fittings. — George Cutter 
Company, South Bend, Ind. 

Holder-sockets and receptacles for 
“Sol-Lux” and other standard-heel re- 
flector fixtures. 

“Cutter” medium-base, 
shell, keyless. Catalog Nos. 
30651 and 30652. 

“Cutter” mogul-base, 
shell, keyless. Catalog Nos. 
30655 and 30656. 

Listed April 4, 1918. 


porcelain- 
30630, 


porcelain- 


Fixture Fittings, Vaporproof.—V. 


is Fittings Company, Philadelphia, 
a. 

Type “5 Series,” AM, BM, CM, 
FM, KM, LM, TM, XM, AML, 


BML, CML, FML, KML. LML, 
TML. XML, AL, BL, CL, FL, KL, 
LL, TL. XL, TMA, TMB 

Listed January 29, 1918. 

Fuses, Special Type.—General Elec- 
tric Company, Schenectady, N. Y 

Time-element plugs designed to af- 
ford protection to motors against 
overloads maintained for longer than 
predetermined periods. Inclosed in 
metal case and mounted in special 
double-pole plug-fuse cutout base pro- 
vided with screw shells with left-hand 
threads. 

Types CR-1920, 5 horsepower, 440 
any 220 volts; 3 horsepower, 110 
volts. 


30654,° 


described in this department have 
been approved by the Under- 
writers’ Laboratories, Incorporat- 


ed, after examination and tests 
conducted under standards of the 
National Electrical Code as rec- 
ommended by the National Fire 
Protection Association. 


Note: The National Electrical 
Code fuses required for motor circuits 
in Rule 8c must be installed in circuit 
in addition to time-element pings: 

Listed March 22, 1918. 


Heaters, Air—Edison Electric Ap- 
pliance Company, Inc., 5660 West 
Taylor street, Chicago, IH. 

“G. E.” luminous, 750-1500 watts, 
95-250 volts, type A-23. 

Non- luminous, 1200-5000 watts, 95- 
ate types A47, A-48, A-49, A-52, 
A- 

Listed April 16, 1918. 


Heating Appliances, Cooking and 
Liquid. — Edison Electric Appliance 
Company, Inc., 5660 West Taylor 
street, Chicago, Ill. 

Range oven heater, 1500 watts, cata- 
log No. 175974. 

Range hot plates, 1000-1500 watts, 
catalog Nos. 89990, 89991 and 89992. 

Toasters, 550-3500 watts, type D-65. 


Water heaters, circulation, 600-5000 — 


watts, type L-63 

Individual contact plugs, for use 
with “G. E.” heaters, catalog Nos. 
142649 and 173064. 

Listed April 14, 1918. 


Heating Appliances, Industrial and 
Laboratory.—General Electric Com- 
pany, Schenectady, N. Y. 
>: oe pots, 20-1100 watts, types 1-3, 

Listed April 19, 1918. 


Lamp Adjuster.—W. N. Matthews 
& Brother, Inc., 3722 Forest Park 
boulevard, St. Louis, Mo. 

“Matthews Holdfast Adjustable.” 
Sheet-steel adjustable clamp which 
may be used with two tubular arms 
to form adjustable fixture. 

For use with portable flexible cord 
or stranded conductors when tubular 
arms are suitably supported and 
bushed for wires. 

Listed April 8, 1918. 


Spliceless Connection Block.—The 
Bryant Electric Company, Bridgeport, 
Conn. 

“Bryant.” Consisting of four term- 
inal plates, each with two binding 
screws, mounted on base of insulating 
material. Designed for mounting in 
conduit box to facilitate making of 
connections. Catalog No. 577 

Listed April 9, 1918. 


Static Neutralizer. — The Portland 
Company, Portland, Me., manufactur- 
er; United Printing Machinery Com- 


sisting of either rotary converter, 
belt-driven alternator, or static trans- 
former with special cables and fittings 
including inductor bar mounted on 
machine. For use in neutralizing 
static charges in woolen, silk, cotton 
and paper mills, printing offices, etc. 
660 watts, 110-220 volts. 
Listed April 1, 1918. 


Switches, Inclosed.—The Trumbull 
Electric Manufacturing Company, 
Plainville, Conn. 

“Circle T” two, three and four-pole 
knife switches and cutout bases for 
standard plug or cartridge inclosed 
fuses. Inclosed in metal cases and 
designed for manual operation with- 
out opening cases. 30, 60, 100 and 200 
amperes, 250 and 500 volts, alternating 
current, catalog Nos. 13610-19 inclu- 
sive. 

Three-pole, motor-starting knife 
switch with clips for standard cart- 
ridge inclosed fuses which are short- 
circuited when switch is in starting 
position. Inclosed in metal case and 
designed for manual operation with- 
out opening case. 30 amperes, 250 
volts, catalog No. 13550. 

Listed February 26, 1918. 


Switch Boxes.—V. V. Fittings Com-_ 
pany, Philadelphia, Pa. 

“V. V.” cast-iron single and gang- 
type boxes for mounting switches and 
attachment-plug receptacles, with or 
without cast-iron covers for push, 
flush, snap switches. 

Flexible and rigid conduit pattern, 


type B. 
Listed April 17, 1918. 


Wire, Flexible Cord—Standard 
Underground Cable Company of Can- 
ada, Ltd., Hamilton, Ontario. 

Marking: Two brown 
cabled with copper strand. 

Listed March 14, 1918. 


threads 


Wire, Rubber-Covered. — National 
Metal Molding Company, Fulton 
Building, Pittsburgh, Pa. 

Marking: One black and one yel- 
low thread in braid. 

Listed March 13, 1918. 


Wire, Miscellaneous—D. & W. 
Fuse Company, Providence, R. I. 

Pendent cord composed of two 
conductors, each of which is made up 
of a stranded copper conductor of 
No. 18, 16 or 14 B. & S. gauge, insul- 
ated with a cotton wrap, a wall of 
rubber and a covering of felted 
asbestos. Conductors are run in 
parallel with a filler of cotton twine 
and cord is provided with outer braid 
of asbestos given a hard white white 
finish. Suitable for general use as 
pendants where not exposed to mois- 
ture. 

Marking: Two black threads run- 
ning parallel with conductors under 
asbestos braid. 


Listed January 18, 1918. 
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Recent Patents 


Selected and Summarized by Albert 


Attorney, 79 


Reflecting Lamp (1,261,789).—This 
is one of seven patents to Harry A. 
Douglas, of Bronson, Mich., issued as 
numbers 1,261,783 to 1,261,789 inclu- 
sive, and all relating to methods of 
mounting lamp sockets in reflectors 
so that the lamp may be changed in 
focal adjustment by moving it along 
the axis of the reflector. 


Electric Fitting (1,261,874).—A con- 
duit fitting consisting essentially of a 
pipe coupling with a lateral enlarge- 
ment adapted to house a switch. Pat- 
ent assigned by Samuel B. Van 
Ranst, of Syracuse, N. Y., to the 
Crouse-Hinds Company. 


Motor-Controlled Brake (1,261,771). 
Where a motor is used for releasing 
a brake which ts mechanically set, the 
brake-setting spring does not always 
stall the motor properly when the 
brake is reset, and the inertia of the 
motor armature therefore causes a 


No. 1,261,771.—Motor-Controlled Brake. 


variable braking effect. To avoid this, 
and to assure a gradual stopping of 
the motor within a given time, John 
S. Coldwell, of Milwaukee, gears the 
motor shaft to a sector connected by 
links to the brake, and permits suff- 
cient play so that the motor may free- 
ly revolve in the reverse direction. 
The patent was assigned to the Cut- 
ler-Hammer Manufacturing Company. 

Arc-Light Carbon (1,261,891).—An 
inner pencil of carbon is mounted 
within a carbon tube closed at its rear 
end to prevent the passage of air, and 
the carbon tube is coated on its outer 
surface with a film of metal for regu- 
lating the speed of burning of the 
carbon. Patented by Hertha Ayrton, 
of Hyde Park, London, England. 


Automatic Train Control (1,261.- 
981).—Both permanent magnets and 
electromagnets are located along a 
track, the latter being controlled ac- 
cording to track conditions, and a 
polarized relay on the train is adapt- 
ed to be magnetically affected by the 
magnets. This relay, together with 
the speed of the train, jointly exert a 
controlling influence on the move- 
ment of the train. Patented bv 
Thomas W. Varley and William C. 
Nein, both of New York City. 

Voltaic Cells (1.262.019 and 1,262.- 
020).—One of these two patents to 


Scheible, Patent 


West Monroe Street, Chicago, Illinois 


A series of brief comments on 
some of the recently issued elec- 
trical patents which appear to be 
of particular interest to our read- 
ers, the number after each head- 


ing being that of the United 
States patent to which the sum- 
mary relates. Any correspondence 
regarding such patent matters 
should be sent direct to Mr. 
Scheible at the above address. 


Miller E. Conrad, of Atlantic, Iowa. 
relates to the use of an oxyarsenide of 
iron as the negative electrode in a 
voltaic cell, while the other proposes 
an oxyphosphide of iron for the same 
purpose. 


Wire Connector (1,256,813).—To in- 
sure good electrical contacts without 
using solder, Harry T. Martin, of 
Milwaukee, Wis., twists the tip of 
each wire into a socket in a connec- 
tor element made of a brass much 
harder than the wire, so that the 
thread in the brass will cut its own 
thread on the wire. This hard brass 
element is mounted in an insulating 
block against which the ends of the 
insulation on the wires abut. 


Continuous-Current Generator 
(1,256,912). — Where separately ex- 
cited generators are exposed to short- 
circuits, the short-circuit current 
sometimes reaches injurious values in 
spite of a counteracting compound 
winding. To avoid this, Frans G. Lil- 
jenroth, of Westeras, Sweden, also 
provides a non-saturated magnetic 
shunt for the main magnetic field, 
and places on this shunt a winding in 
series with the compound winding and 
in inductive relation to a transformer 
winding which is in series with the 
load current, 


Thermal Electric Cutout (1,261,256). 
—Under this title, Roy H. Maple, of 
Indianapolis, has patented a thermo- 
electric circuit-breaker for use on low- 


Uy 


~ 


No. 1,261,256.—Thermal 
Switch. 


Cutout and 


voltage circuits, such as battery light- 
ing circuits, which can also be usec 
as a simple switch when the thermo- 
stat is carrying the regular load. 
When an overload is prolonged, a 
coiled thermal strip partly unwinds 
and permits the switch blade to move 
away from the contacts. 


Electrolytic Apparatus (1,262,248.) 
—For electrolytically producing cop- 
per or other metals, Marcel Perrem- 
Lloyd, of Boulogne-sur-Seine, France, 
uses two relatively large electrodes, 
one of which is rotated. These elec- 
trodes are so shaped that the strength 
of current passing between them at 
different points is proportional to the 
relative speed of those parts. 


Non-Glaring Reflector (1,262,517). — 
To reduce the glare effects from a re- 
flector of°the kind used for vehicle 


No. 1,261,517.—Non-Glaring Headlight. 


lamps. Charles J. Klein, of Milwau- 
kee, makes the reflector out of molded 
vitreous material with a dark glazed 
interior. His patent (issued on an 
application filed in March, 1913) also 
broadly claims a lamp body portion 
formed of a vitreous material having 


“a glazed inner surface shaped to form 


a parabolic reflector. 


Selective Circuit Controller (1,262.- 
150).—Instead of operating a selec- 
tor by successively energizing an 
electromagnet, Paul Werner, of 
Philadelphia, uses a single armature 
between two electromagnets which 
exert substantially equal attractive 
force on it. Then-he selectively de- 
energizes one or the other of these 
magnets, so as to cause the opposed 
magnet to actuate the armature. 

Preventing Oscillating Discharges 
(1,261,178) —To prevent an oscilla- 
tory discharge between spaced elec- 
trodes when the current between 
them is started and stopped, William 
W. Strong, of Mechanicsburg, Pa. 
utilizes the fact that ions in a gas 
between metallic electrodes serve to 
carry current between the electrodes. 
With this in mind, he maintains the 
effective surface of one electrode in a 
state of incandescence by surface com- 
bustion, and leads a combustible gas 
to this electrode. 
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M. C. Turpin Joins Technical Publicity Bureau, Ordnance 
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Department—L. R. Dutton Engages in War Welfare Work 


FERDINAND ARENDS, for years connect- 
ed with the stores department of the 
Cutler-Hammer Manufacturing Com- 
pany, Milwaukee, Wis., has resigned to 
enlist in the navy. 


D. F. Rapsuirr, chief engineer of the 
Northern States Power Company at 
Grand Forks, N. Dak., has joined the 
Thirty-fourth Engineering Regiment at 
Wrightstown, N. J. 


Cart H. REEVES, an engineer of Seat- 
tle, Wash., has been commissioned a 
major in the U. S. Engineer Corps and 
placed in charge of the construction of 
a large cantorment being built just 
across the river from Washington. 


Frank W. Harris, formerly locating 
and construction engineer of Seattle, 
Wash., is now in government service as 
a captain of Company B, 42nd Engi- 
neers. He is at present located at Camp 
Humphreys, where the regiment to 
which he is attached is being recruited 
for foreign service. 


L. R. Dutton, manager of the Jenk- 
intown division of the Philadelphia Sub- 
urban Gas & Electric Company, has been 
granted a leave of absence by the com- 
pany to engage in war welfare work in 
connection with militaryStraining camps. 
Mr. Dutton will take up his duties as a 
secretary of the Y. M. C. A. at a base 
hospital located at Camp Dix, Wrights- 
town, N. J 


THE AMERICAN SOCIETY oF CIVIL EN- 
GINEERS, with headquarters at 33 West 
- Thirty-ninth street, New York City, in 
its April report of proceedings, pub- 
lishes in alphabetical order its roll of 
honor, which now lists 1,142 members, 
who are serving and have served in the 
Army or Navy of the United States, or 
any of its Allies. The list shows the 
name, position held with the company, 
military organization and present ad- 
dress of those enlisted where available. 
Among these members are many who 
have earned commissions of high rank 
and the names of several are listed who 
have given their life for their country 
and for the cause. The Society can well 
be proud of its representation serving 
our country. 


EpMuNb G. SIMONS, assistant transit 
commissioner of Pittsburgh, Pa., has 
been called into active service as first 
lieutenant in the Engineer Reserve 
Corps, and with his past experience he 
is particularly well qualified for this 
type of service. Mr. Simons was grad- 
uated from Union College, Schenectady. 
N. Y., in 1905, and since then kas spent 
the greater part of his time on con- 
struction work, including general con- 
tracting, ship canal construction, con- 
struction of subaqueous tunnels, steam 
and hydro-electric power station build- 
ing and railroad construction in China. 
He has for the past two years devoted 
the greater portion of his time on studies 
for the relief of transit problems in Chi- 
cago and Pittsburgh. 


ROLL OF HONOR. 


The electrical industry, perhaps 
to a greater extent than any other 
industry, has answered the call 
of the Nation for Men. As this 
is a war of engineers, naturally 
the technically trained men in the 
electrical industry have been in 
great demand and they have re- 
sponded with splendid patriotism. 
Many of the, large utility and 
industrial corporations have as- 
signed men for Government serv- 
ice aside from those who have 
voluntarily entered or been called 
for service. 

THE ELECTRICAL REVIEW will 
welcome news concerning men 
who have entered the service or 
who are engaged in any patriotic 
duties. 


M. C. Turpin, assistant to the man- 
ager, Westinghouse Department of Pub- 
licity, East Pittsburgh, Pa., has resigned 
to enter government service in the 
Capacity of assistant to the manager, 
Technical Publicity Bureau, Ordnance 
Department, Washington, D. C. This is 


M. C. Turpin. 


the department organized by Major A. 
A. Gray, formerly vice-president of the 
Electrical Review Publishing Company, 
to co-ordinate the work of the Ordnance 
Department with the industries through 
the medium of the trade and technical 
press. Mr. Turpin has been connected 
with the publicity department of the 
Westinghouse companies since 1909 and 
has been assistant to the manager since 
1915. He is a graduate of the Alabama 
Polytechnic and Cornell University. He 
has represented the Westinghouse inter- 
ests at many electrical conventions and 
has been responsible for the attractive 
exhibits held. 


Jons Bater, master mechanic of the 
Eastern Wisconsin Electric Company, 
Oshkosh, Wis., has resigned his posi- 
tion to enlist as a mechanic in the Avia- 
ticn Corps. 


COMMONWEALTH EpIson Company has 
added the following names to its roll 
of honor: H. M. Buehler, O. E. Nottel- 
mann, K. Sarpalius, R. Schober, J. W. 
Martin and F. Koukoski. 


S. B. Matson, assistant sales manager 
for the Marron Electric Company, Rock 
Island, Ill., has resigned his position 
and has gone to New York to prepare 
for Y. M. C. A. service overseas. 


WitiiaM N. BiısseLL has resigned as 
assistant treasurer of the Houghton 
(Mich.) County Traction Company and 
Houghton County Electric Light Com- 
pany to enlist with the Headquarters 
Department, Thirteenth Engineers, Rail- 
way, U. S. Army, American Expedition- 
ary Force. 


James J. Kirk, who for five years has 
been head of the illuminating engineer- 
ing department of the Commonwealth 
Edison Company, Chicago, has joined the 
National Army and left for Jefferson 
Barracks, Mo., last Monday. Mr. Kirk 
is well known in lighting circles, hav- 
ing been for the last two years chairman 
of the Industrial Lighting Committee of 
the Commercial Section, National Elec- 
tric Light Association, and for the same 
period secretary of the Chicago Section, 
Illuminating Engineering Society. 


ARMOUR INSTITUTE OF TECHNOLOGY, 
Chicago, is one of the best represented 
of educational institutions in govern- 
ment service, graduates, students and 
faculty havisg alike responded most 
generously to the call of the country. 
About one-fifth of the entire number of 
graduates and students are now in active 
service and this number is being in- 
creased almost daily. Among electrical 
engineering students who have enlisted 
in the army or navy are the following: 
S. N. Abrams, J. F. Adamson, A. J. 
Allyn, R. B. Anthony, W. J. Baer, C. C. 
Bailey, H. W. Bland, T. C. Bolton, W. 
L. Borroughs, C. L. Burnham, G. R. 
Burris, F. E. Busbey, C. F. Butler, P. 
Eickenberg, P. W. Evans, C. D. Fisher, 
J. E. Fitch, W. F. Fryburg, J. J. Gil- 
bert, D. M. Coe, F. Goodheim, L. I. 
Gardinier, J. D. Harrey, R. Heim, C. F. 
Holmes, H. Huber, V. Hupp, M. A. 
Tohnson, E. C. Lang, H. O. Lawson, E. 
E. Luder, J. K. McCalmont, W. P. Mc- 
Guire, E. D. MacEwing, W. C. Mann, 
V. Michael, R. S. Miesse, J. B. O’Con- 
nell, R. L. Pentland, E. W. Petzing, F. 
L. Pond, E. D. Porges, T. E. Pratt, I. 
S. Prenner, E. Renaud, R. N. Reynolds, 
E. W. Rietz, H. F. Rollman, E. Sals- 
burg, E. J. Schmidt, H. F. Schreiber, S. 
Shaffer, H. H. Shotwell, H. E. Smith, 
H. D. Stevers, A. P. Sullivan, T. F. Sul- 
livan, M. L. Summerfield, W. S. Taus- 
sig, S. R. Todd, R. L. Walsh, W. T. 
Watt. T. L. Welch, R. Whitmore, C. F. 
Wright and A. Zimmerman. 
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C. A. Adams Elected President A. I. E. E. — C. A. Coffin 
Becomes Officer Legion of Honor—H. W. Derry Resigns 
oe Avery ApAms, who has just chairman of the general engineering 


H. W. Derry has resigned as contract 
agent of the Pittsheld Electric Com- 
pany, Pittstield, Mass., to take charge of 
the motor sales department of the Hart- 
ford Electric Light Company, Hartford, 
Conn. Mr. Derry has for the past five 
years been associated with the Pittsfield 
company, and prior to that time was in 
the employ ot the Westinghouse Elec- 
tric & Manufacturing Company. 

F. E. LAupersacu has been appointed 
district manager for the Bussman Man- 
ufacturing Company, St. Louis, Mo. He 
will have charge of the company’s sales 
in the states of Ohio, Pennsylvania, West 
Virginia, Virginia, North Carolina and 
South Carolina, Georgia, Florida, Ten- 
nessee, Kentucky and Indiana. Mr. 
Lauderbach was formerly supervising 
engineer and manager of the St. Louis 
otfce of the National X-Ray Reflector 
Company. 

J. C. Cuestnut, formerly superin- 
tendent of the New Castle Electric Com- 
pany, New Castle, Pa., a subsidiary of 
the Mahoning & Shenango Railway & 
Light Company, has become general 
manager of the Choctaw Power & Light 
Company, McAlester, Okla. Mr Chest- 
nut has been superintendent at New 
Castle for the past four years, prior to 
which he was superintendent of the 
Shenango Vallev Electric Light Com- 


_ pany. Sharon, Pa. 


CHARLES A. CoFFIN, chairman of the 
board of directors of the General Elec- 
tric Company, Schenectady, N. Y., and 
head of the Franco-American Clearing 
House in New York, has the distinction 
of being the only officer of the Legion of 
Honor in America. The French Gov- 
ernment, through M. Justin Godard, who 
is in this country on a special mission, 
conferred this honor upon Mr. Coffin 
during a dinner May 13, in recognition 
of the services he has rendered as a 
member of the executive committee of 
the War Relief Clearing House for 
France, which is now under the direc- 
tion of the Red Cross, and his efforts 
to promote the establishment of scholar- 
ships in French universities for Ameri- 
can students after the war. Mr. Coffin 
succeeded Judge Robert S. Lovett as 
the head of the Committee on Co-opera- 
tion appointed by the Red Cross to ne- 
gotiate with independent war relief or- 
ganizations, and as head of the execu- 
tive committee of the War Relief Clear- 
ing House he has been very much inter- 
ested and active in war service. Mr. 
Cofhn, financier and manufacturer, was 
born in Somerset county, Maine. He 
was a manufacturer in Massachusetts 
prior to` 1881 when, with others, he pur- 
chased the Thomson-Houston Electric 
Company. He was active in the man- 
agement of this company until 1892, 
when it became a part of the General 
Electric Company. Mr. Coffin was pres- 
ident of the General Electric Company 
from the time of its organization until 
June, 1913, and since then has been 
chairman of its board of directors. 


been elected president of the American 
Institute of Electrical Engineers, is 
Lawrence professor of electrical engi- 
neering at Harvard University and 
Massachusetts Institute of Technology, 
Cambridge, Mass. He was born Novem- 
ber 1, 1X68, at Cleveland, Ohio, where 
has was graduated from the Case School 
of Applied Science in 1890, receiving 
from this institution in 1905 the degree 
of Electrical Engineer. In 1890 and 1891 
he devoted himself to consulting engi- 
neering work and designing, and since 
189] he has been connected with Har- 
vard University, and more recently with 
Boston “Tech.” Until 1896 he was an 
instructor, from 1896 to 1906 he was 


Prof. C. A. Adams. 


assistant professor, and since 1906 has 
been professor of electrical engineering. 
Professor Adams has also done much 
consulting engineering work at various 
times, notably with the organization of 
Stone & Webster and with the American 
Tool & Machine Company. He has been 
a very frequent contributor to the vari- 
ous scientific and engineering societies 
of which he is a member, devoting him- 
self especially to questions of the de- 
sign of electrical machinery. He has 
also written several. textbooks and nu- 
merous articles for the technical press. 
He is a fellow of the American Insti- 
tute of Electrical Engineers, a member 
of the Institution of Electrical Engi- 
neers (Great Britain), American Elec- 
trochemical Society, Society for Promo- 
tion of Engineering Education, I]lumi- 
nating Engineering Society, National 
Electric Light Association, American 
Association for the Advancement of 
Science, and numerous other scientific 
and engineering organizations. He was 
a member of the International Jury of 
Awards in the Department of Flectrici- 
ty at the International Exposition in St. 
Louis in 1904. Soon after the formation 
of the National Research Council, of 
which he is a member, he was made 


committee. He has been very active in 
co-operating with the Government au- 
thorities in active prosecution of the 
war. 


J. D. Etsom, formerly connected with 
the Railway Improvement Company, has 
joined the staff of the Economy Elec- 
tric Devices Company, Chicago, as an 
engineer. He will be engaged in the 
engineering work preliminary to and 
during the installation of energy-saving 
campaigns using the Sangamo watt-hour 
meter, for which the company has the 
exclusive sales. 


M. H. Frank, for the last two years 
operating engineer of the Galesburg 
Railway, Lighting & Power Company, 
Galesburg, Ill., has been appointed man- 
ager of the local division of the Eastern 
Wisconsin Electric Company of Fond 
du Lac, Wis., succeeding to the position 
of A. G. Carson, resigned. Mr. Frank 
is a graduate of Purdue University and 
previous to his association with the 
Galesburg Railway, Lighting & Power 
Company, he was connected with the 
Indiana & Michigan Electric Company. 


Henry L. Donerty, president of 
Henry L. Doherty & Company, New 
York City, was the guest of honor at a 
party tendered him by his many friends 
and business associates at the Grand 
Central Palace on May 15, in honor of 
his forty-eighth birthday. Among those 
present were many men prominent in 
the gas and electrical industry, many of 
whom came from Denver, Kansas City, 
St. Joseph, Chicago, St. Louis, Wash- 
ington, Boston and other cities, where 
Mr. Doherty has public utility proper- 
ties. This birthday celebration was of 
a magnitude in keeping with the mag- 
nificent momentousness of the business 
career of Mr. Doherty, who has risen 
from the lowly position of an office boy 
to the head of a $150,000,000 corpora- 
tion. He is the owner of more than 200 
public utilities, scattered over 23 states 
of the Union and extending into Canada 
He is the second largest oil retiner in 
the world and a scientist and inventor 
of world-wide fame. 


Obituary. 


FREDERICK REMSEN Hutton, honorary 
secretary of the United Engineering So- 
ciety and emeritus professor of me- 
chanical engineering in Columbia Uni- 
versity, died May 15 at his home in New 
York City at the age of 65 years. Pro- 
fessor Hutton had been dean of the 
facultv of engineering at the university 
from 1899 to 1905 and had written ex- 
tensively on engineering subjects. He 
was prominently identihed with the 
American Society of Mechanical Engi- 
neers, having served as its ‘secretary 
from 1898 to 1906 and in the latter 
year was elected president of the societ) 
He was also a member of the American 
Academy of Arts and Sciences and the 
American Museum Natural History. 


May 28, 1918. 
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Financial Strength of United States. 


That the United States is now the 
dominant banking power of the world 
was shown in the annual report of the 
Comptroller of Currency, presented to 
Congress on January 30. The Comptroller 
estimated the banking power of the 
country at $37,529,000.000, an increase of 
more than $14,000,000,000 since 1912. In 
1890 the banking resources of the world 
were computed as being only $15,558,000, - 
000. Thus the increase in the United 
States during the last five years nearly 
equaled the world’s combined banking 
power 28 years ago. And British finan- 
ciers have freely conceded that in the 
Federal Reserve System we have the 
strongest and largest banking system in 
the world. 

The sound state of our banks is the 
best possible evidence of the country’s 
unparalleled prosperity, which is further 
accentuated by the fact that the general 
stock of money in the United States on 
March 1, according to estimates made by 
the Treasury Department, totaled $6,351,- 
548,056, as compared with $5,146,178,093 a 
year ago. Money in circulation on March 


1 amounted to $5,092,530,682, as against - 


$4,583.695,870 a year ago that date. The 
per capita circulation at the beginning 
of March was placed at $48.37. On March 
1, 1917, it was $44.26. Just before the out- 
break of the European War, namely, July 
ae the per capita circulation was 

The official estimate of the total wealth 
of the United States for the year 1912, 


the latest available tabulation, was $187,-. 


739,071,090. That we have been creating 
and storing up great riches since then is 
well known. Today our national wealth 
is estimated to be between $225,000,000,000 
and  $250,000,000,000. Our per capita 
wealth in 1912 was $1,965, now the aver- 
age is considerably in excess of $2,000 for 
each individual. 


Steady Increase in Cities Service 
7 Company. 

Each month shows an increase in the 
number of stockholders of Cities Service 
Company, the total for April being 13,398. 
This means an increase of 18 per cent in 
the year since the United States entered 
the war, and indicates that there is still 
a good investment market. 

The following figures indicate the 
steady growth in the number of stock- 
holders: 


1916. 
Dec. "15> nea esouiwe ae eee eee 10,111 
1917. 
Jan 15 beseirer ine eee i EEEE EA 10,529 
Fep: 15- 63 G5 Shine sae eke eee 10,953 
Mart I5 4c she renuens cated Sten ee eee 11,183 
April 15 1 9RI 
Dec I5 uea nee e e eA ar eS N e 12,467 
1918. 
Jam: 15 oaae na aTa A E 12,758 
Eep- I5 ern dae Dinca et hae eee teow ee 13,095 
NEARY I5 os eke okies net E au veaaws 13,257 
ADU I5 ta ese eG we So ewes 13,398 


April Earnings of Page Steel & Wire 


Show Gain. 


April earnings of the Page Steel & Wire 
Company showed great improvement over 
those of March, the total net earnings 
have totaled $84,729, as compared to $29,- 
000 in March. The average of these fig- 
ures would indicate earnings of 33 per 
cent on the common stock after dividends 
on the first preferred and a division of 
surplus with the second preferred. The 
common stock has advanced a point to 
6% for the $20 par shares. 


Mahoning & Shenango Railway & 


Light to Issue Bonds. 


The Mahoning & Shenango Railway & 
Light Company, Youngstown, Ohio, has 
made application to the Public Service 
Commission for authority to issue $600,- 
000 in bonds to be sold at 90 and $200,000 
7 per cent stock. The Interstate Com- 
merce Commission has approved an ap- 
plication by the company to issue these 
securities. 


Byllesby Bond Sales. 


H. M. Byllesby & Company have sold 
to the customers of the utility properties 
which it manages $4,008,350 of bonds, 


‘notes, and preferred stock of those prop- 


erties since January 1, 1917. Securities 
of the Northern States Fower company 
account for $1,700,000 of the total. The 
number of sales made was 5240. Eleven 
months of this time were included in the 
war period. 


Preliminary Notice of Rate Increases 
Required. 


The Board of Public Utility Commis- 
sioners has handed down a ruling order- 
ing all public utility companies in New 
Jersey proposing to put new rates into 
effect to notify the Commission 20 days 
in advance. The order applies to any pub- 
lic utility owning, operating, managing or 
controlling any street railway, gas, elec- 
tric light. power, sewer, water or tele- 
phone plant or equipment for public use 
within New Jersey. It is also required 
that companies file information on the 
subject with the board. 


Copper Exports. 


Exports of copper by months exclusive 
of shipments to Canada and Mexico in 
gross tons were as follows: 


1918, 1917. 1916. 1915. 

JAN sheet *40,847 51,322 22,663 26,193 
Feb. ..... PUN 269 £32,765 20,6418 15,583 
Mar. ..... 22,256 *51,218 26,321 30,148 
APEE "aes “aha atte *49,536 21.654 18.738 
Mav asese ae oe PIN 215 16,062 28,889 
DUNGY serri aoe ates 741,177 39,595 16,976 
Jüly areor aegu 224,363 35,066 17,708 
AUB. oo... "42,7385 32,190 17,551 
Sept oriens yhe #29 509 29,803 14,877 
OCE aeara deat *41,412 33,224 24,087 
INON 2 uetee, 24h: *34 044 22,598 23,168 
Dec. nases o Daan *41,430 26,486 42,426 
Total .. ..... 493,256 327,310 276,344 


*Exports to Canada included. 


Middle West Utilities Declares Div- 
idend in Script. 


Middle West Utilities Company declared 
the regular quarterly dividend of 1144 per 
cent on the preferred stock, payable June 
1 to stock of record May 20. Dividend is 
in script, payable in ten years bearing in- 
terest at 6 per cent. 

In a statement given out at the office 
of the company, reason assigned for pay- 
ing the preferred dividend in script is 
that inability to secure funds, except at 
prohibitive rates of interest, makes the 
conservation of its cash resources a ne- 
cessity to meet the expenditures for a 
constantly increasing gross business. The 
regular quarterly dividend of 1144 per cent 
was paid in cash on March 1. 

For the twelve months ending March 
31, 1918, the gross earnings of the com- 
pany’s subsidiaries was $1,500,000 in ex- 
cess of that of the preceding twelve 
months. Gross earnings for the three 
months ending March 31, 1918, show an 
increase of $528,000 as compared with the 
corresponding period of 1917. Officials of 
the company believe that a large part of 
this increase will be permanent. How- 
ever, increase in gross is more than 
offset by higher operating costs and the 
surplus, after payment of preferred div- 
idends will be less in the forthcoming 
annual report for the fiscal year ending 
April 30, than in the previous vear. 

A more reasonable attitude is being 
taken by municipal officials toward the 
public utilities and some of the sub- 
sidiaries of the company have already ob- 
tained increased rates. This, together 
with advances in the selling prices of 
other products, brings an increase in rev- 
enue of approximately $500,000 annually. 
The larger part of these increases has not 
as yet been reflected in their earnings 
since January 1. Applications before the 
various authorities for increases, exclusive 


of those alrendy granted approximate 
$690,000. With the increases already 
granted and prospects of further ad- 


vances, officials of the company feel con- 
fident as to the future. 


a 


Effect of Daylight Saving on Public 
Utilities. 

Gas and electric companies have suf- 
fered some loss in revenue and profits as 
a result of the daylight savings law, 
which went into effect on March 31, but 
the damage to profits has not been ‘‘par- 
ticularly. noticeable,” the managers say. 
Detailed reports are not yet available to 
show with exactness what the effect on 
earnings of the lighting concerns has 
been since the clocks were moved for- 
ward an hour, but it has been relatively 
small, particularly upon the earnings of 
companies which, in addition to an il- 
luminating business, do a large industrial 
power business. The public utility in- 
terests are more concerned about the in- 
creases in the cost of materials and.in 
wages. 

A representative of H. M. Byllesby & 
Company, who owns and operates many 
lighting properties in various parts of the 
country, states: 

“The daylight saving law will not help 
our lighting companies any, it is true, but 
with most companies the demands for 
power for industrial purposes are so 
heavy that they probably can make up 
most, if not all, of the loss they incur 
through this measure. The companies 
do not apprehend any serious decline in 
gross revenue will result and if the 
proper rate increases, which are required 
because of advancing costs, are granted 
the effects of such decrease on the net 
earnings will be overcome. Rate in- 
creases, I am glad to say are being 
granted companies in many parts of the 
country. and the outlook along that line 
is very good.” 


Dividends. 


Copper Range Company has declared 
a quarterly dividend of $1.50 per share, 
payable June 15 to stock of record May 
99 


Iron Cap Copper Company has de- 
clared a dividend of 25 cents a share, 
payable June 1 to stock of record May 
20. 


Northern Texas Electric Company has 
declared a quarterly dividend of $1 a 
Share, pavable June 1 to stock of rec- 
ord May 16. 


Westinghouse, Church, Kerr Company 
has declared a quarterly dividend of 
1% per cent, payable June 10 to stock 
of record of June 1 


Westinghouse Electric & Manufac- 
turing Company has declared a quar- 
terly dividend of 11% per cent. payable 
June 10 to stock of record June 1. 


Pennsylvania Lighting Company has 
declared a semi-annual dividend of 1% 
per cent a share, pavable May 31 to 
stock of record May 21, 


Philadelphia Electric Company has 
declared the regular quarterly dividend 
of 1% per cent. payable June 15 to 
stock of record May 22. 


White Knob Copper & Development 
Company has declared a quarterly divi- 
dend of 5 cents per share on preferred 
stock, payable May 29 to stock of rec- 
ord of May 15. 


Federal Utilities, Inc., has declared a 
quarterly dividend of 1% per cent on 
the preferred stock, payable June 1 to 
stock of record May 15. 


El Paso Electric Company has de- 
clared the regular quarterly dividend 
of $2.50 per share on common stock, 
payable June 15 to stock of record 
June 5. 


The board of directors of the Middle 
Wrest Utilities Company has decided to 
pay the preferred stock dividend of $1.50 
per share due on June 1 in 10-year 6 per 
cent interest bearing certificates. 
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Earnings. 


EASTERN POWER & 
PORATION. 


(Subsidiary Companies.) 
A comparative statement of estimated 
gross revenue for the month of April, 
1918 and 1917: 


LIGHT COR- 


System. 1918. 1917. 
Reading .........0-. $298,395.61 $240,563.99 
Pennsylvania Utilities 127,036.06 384.28 
West Virginia ...... 90,939.52 87,611.26 
Claremont .......... 26,310.00 21,209.54 

Total 44604680044 $542,681.20 $441,769.07 


INTERSTATE ELECTRIC CORPORA- 
TION. 


Interstate Electric Corporation reports 
for the year ended December 31,. 1917, as 
follows: 


1917. 1916. 
Gross income ........ $ 669,662 $ 649,496 
Net income ......... 134,125 147,072 
Preferred dividends.. 60,201 54,894 
Common dividends .. 10,000 20.000 
Surplus se cure new eieds 63,924 72,178 


UNITED GAS & ELECTRIC CORPORA- 
TION. 


Comparative statement of subsidiary 
company earnings is as follows: 
19 


18. 1917. 
March gross ........ $1,366,144 $1,377.827 
Net earnings ........ 354,959 545,234 
Surplus after charges 28.954 251,478 
12 months’ gross ....16.221,161 15,492.047 
Net earnings ........ 5,604,311 6,407,269 
Surplus after charges 1,965,756 2,312,548 


UNITED RAILWAY ELECTRIC OF 
`- BALTIMORE. 


For the year ended December 31 last 
total operating revenue was $10,660.836; 
operating expenses and taxes, including 
depreciation, $6,875,160; operating income, 
$3,685,676: non-operating income, £96,100; 
gross income, $3,781,777; deductions from 
gross income, $2,906,190; net income, 
$875,586. 


UTAH SECURITIES CORPORATION. 
(Earnings of mupaiciary, compen’ 


March gross .........$ eit. 237 $ 511,555 


Net after taxes...... 280,813 
12 months’ gross..... 6,811,904 5,830,617 
Net after taxes....... 3,634,241 3,224,300 
WESTERN UNION TELEGRAPH COM- 
PANY. 
1918. 1917, 
March gross ......... $7,197,029 $6.095,305 
Net operating revenue 1,946,873 2,120,279 
Operating income 661,216 1,857,825 
3 months’ gross ..... 20,160,690 16,875,129 
Net operating revenue 5.044,193 5,601,070 
Operating income . 4,109,018 4,970,697 
NASHVILLE RAILWAY & LIGHT COM- 
PANY. 
1918. 1917 
March gross ........ $ 218.584 $ 201,328 
NGC - ohce 2406 E E 77,108 64,237 
Interest, et2. ........ 40.980 40.906 
Surplus .......6.0ccee 36.128 23.331 
12 months’ gross .... 2,471,564 2,415,890 
Net cia ci entnsu t visis 870,949 921,483 
Interest, etc. ......... £89,600 403,298 
Preferred stock dividend 125.000 125.000 
Balance ......-...... 256,349 293,185 


CHICAGO TELEPHONE COMPANY 
Earnings, three months, to March 31— 


Gross, $5,582,576; increase, $231,371: net, 
after taxes, $1,149,636: decrease, $78,895. 
March  earnings—Gross, $1,828,246; in- 


crease, $31,100: net, after taxes, $463,576; 
increase, $920,227. 


AMERICAN WATER WORKS & ELEC- 
TRIC COMPANY. 

Reports for the three and six months 

ended December 31 last as follows, in 

comparison with the previous year: 


Three months— 1916. 
Gross earnings ....... $3,319,998 $2.912.001 
Net earnings ......... 320,036 336,466 
Net income afte 

charges ........+065 117,014 130,194 

From July 1 to aA 31— 

Gross earnings ....... 1.256 5,655,346 
Net earnings ......... ar 631 736,619 
Net income after 

charges ......-.0006s 290,581 330,543 


MONTANA POWER COMPANY. 
For the three months. ended March 
31, 1918, gross increased $15,611, net de- 
creased, $60,458, surplus after charges de- 
creased $98, 283. 


ELECTRICAL REVIEW 


VIRGINIA RAILWAY & POWER 


COMPANY. 

E 1915. 1917. 
April gress ........... $ 642,520 $ 506,072 
Net earnings ........ 283,764 261,176 
Surplus after charges 135,002 115,421 
10 months’ gross,.... 6,098,986 5,003,468 
Net earnings ........ 2,779,473 2,588,432 
Surplus after charges 1,282,313 1,155,287 


AMERICAN CITIES COMPANY. 
For three years ended December 31: 
1917. 1916. 1915. 
Total income$1,191,904 $1,418.923 $1,405,089 
Other exp. 222,753 224,502 227,259 
Interest, ete. 666, 356 527,500 500,000 


Surplus...$ 302,795 $ 638,196 $ 667,830 


NEVADA - CALIFORNIA ELECTRIC 
CORPORATION. 
1918. 1917. 
February gross ...... $ 162,813 $ 126,623 
Net after taxes ..... $5,580 63,376 
Surplus after charges 18,850 12,481 
2 months’ gross ..... 318.012 257,631 
Net after taxes ..... 175,028 134,628 
Surplus after charges 48,662 31,734 


HAVANA ELECTRIC RAILWAY, LIGHT 
& POWER COMPANY. 


1918. 1917. 
March gross ......... $ 642,110 $ 545,397 
Net after taxes ..... 352,523 329,306 
Surplus after charges 62,157 163.849 
3 months’ gross ..... 1,904,191 1,597,210 
Net after taxes ..... 1,071,924 954,759 
Surplus after charges 684,950 467,297 


WESTERN UNITED GAS & ELECTRIC. 
The Western United Gas & Electric 
Company, which serves 63 cities and 
towns near Chicago, presents an income 
account which compares as follows: 


1917. 1916. 
Operating income ....$1,810,504 $1,571,710 
Operating expenses .. 1,144,809 937,363 
Net operating profits. 665,694 634,347 
Other income ....... 36,386 33,527 
Total net income .... 702,080 667,874 
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Interest and amortiza- 
tlon ese hee ee Ye we 355,951 321,588 
Net earnings ........ 346,128 346,286 
Dividend on preferred 90,000 90,000 
Dividend on common. 180,000 180,000 
Surplus for year ..... 16,128 16,286 


NORTHERN OHIO TRACTION & LIGHT 
COMPANY. 


For the year ended March 31 last gross 
earnings of the Northern Ohio Traction 
& Light Company were $6,559,130, an in- 
crease of $1,015,351; net income, $1,353,684, 
decrease $232,128: balance after dividends, 
charges, etc., $828,485, decrease $250,176. 


MICHIGAN STATE TELEPHONE COM- 
PANY. 


For the three months to March 31l— 
Gross, $2,036,072, increase $72,099; net, 
after taxes, $283,604, increase $144,525. 
March—Gross, $679,817, increase $18.495; 
net, after taxes, $95,483, increase $83,041. 


NEW YORK TELEPHONE COMPANY. 


For the three months to March 3l— 
Gross, $15,551,788, increase $944,056; net, 
after taxes, $3,625,537, decrease $822,930. 
March gross, $5,314,467, increase $324,578. 
nets after taxes, $1,224,297, decrease $257,- 
472. 


DETROIT EDISON COMPANY. 


1918. 1917. 
Gross revenue ....... $1,090.297 $ 977.668 
Net revenue ........ 300,319 313,160 
Balance after deducts. 198,422 218,427 

For four months— 
Gross revenue ....... 4,650,850 4,166,105 
Net revenue ......... 1,367,290 1.457.472 
Balance after deducts. 973,895 1,117,795 


COLUMBIA GAS & ELECTRIC COM- 
PANY. 


The April surplus of the Columbia Gas 
& Electric Company and subsidiaries de- 
creased $1,347. From January 1 the sur- 
plus increased $2,355. 


CITIES SERVICE COMPANY. 


For April— 1918. 1917. 
Gross earnings ...... $1,885,750 $1,609,013 
Net earnings ........ 1,848,497 1,578,125 


WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Div. rate. Bid Bid 

Public Utilitles— Per cent. May 14. May 21. 
Adirondack Electric Power of Glens Falls, common........... wave 6 12 124% 
Adirondack Electric Power of Glens Falls, preferred............. 6 80 71 
American Gas & Electric of New York, common........... 10 +extra es 88 
American Gas & Electric of New York, preferred............. an 6 39% 40 
American Light & Traction of New York, common........... ace ee 194 
American Light & Traction of New York, preferred.......... Sis 6 94% 95 
American Power & Light of New York, common............. one 4 40 40 
American Power & Light of New York, preferred............ ‘en 6 Pa 6S 
American Public Utilities of Grand Rapids, common......... sae | ae ae ea 
American Public Utilities of Grand Rapids, preferred..... Pag ee 6 : so 
American Telephone & Telegraph of New York ............. ais é 9815 
American Water Works & Elec. of New York, common......... oe 4% 45, 
American Water Works & Elec. of New York, particip.......... 7 13 13 
American Water Works & Elec. of New York, first preferred . ario ii 57 a7 
Appalachian Power of Bluefield, common.................006. ew? 6% 3% 3 
Appalachian Power of Bluefield, preferred. ...........0 cece aee se 7 20 20 
Cities Service of New York, common..............--.eec cece +extra 212 210 
Cities Service of New York, preferred...............0..5 e000 res 73 7512 
Commonwealth Edison of Chicago .....s..sessesssesssssresoes:a ae 8 103 1021% 
Comm. Power, Railway & Light of Jackson, common............ ee 21 21 
Comm. Power, Railway & Light of Jackson, preferred.......... 3 6 44 45 
Federal Light & Traction of New York, common............ wae. ee 6% 3 
Federal Light & Traction of New York, preferred............ a ae 30 26 
Illinois Northern Utilities of Dixon ........ ccc ccc cece ee eee ase 6 wi aa 
Middle West Utilities of Chicago, common.................0.. 3+extra 15 15 
Middle West Utilities of Chicago, preferred.................. aha 53 se 
Northern States Power of Chicago, common...............+- ex.div.7 43 44 
Northern States Power of Chicago, preferred................ ex.div.7 84% 85 
Pacific Gas & Electric of San Francisco, common............ ee. abs 34 33 
Pacific Gas & Electric of San Francisco, preferred............ oi 6 81 RO 
Public Service of Northern Illinois, Chicago, common............ 7 73% 7 
Public Service of Northern Illinois, Chicago, preferred........ is 6 86 g2 
Republic Railway & Light of Youngstown, common......... ae 4 22% 2214 
Republic Railway & Light of Youngstown, preferred........ E 6 58 58 
Standard Gas & Electric of Chicago, common................. Ween. chet 4% 4%% 
Standard Gas & Flectric of Chicago, preferred............... oe 6 24% 245 
Tennessee Railway, Light & Power of Chattanooga, common.,.. e 2% 2 
Tennessee Railway, Light & Power of Chattanooga, preferred,.. 6 9% 9 
United Light & Railways of Grand Rapids, common............ 4 29% 3 
United Light & Railways of Grand Rapids, preferred........... 6 62 61% 
Western Power of San Francisco, cCommMmoOn.......essssess.ssssoeoo we 12 12 
Western Power of San Francisco, preferred..............-:s+ 008 6 49% 49 
Western Union Telegraph of New York ..........cce eee eeees .. extra 94 92 

Industrials— 
Electric Storage of Philadelphia, common .............0c0eee: sacs 49 49 
General Electric of Schenectady ........... cc cee ccc cnet eeeee ae 8 148 150 
Westinghouse Electric & Mfg. of Pittsburgh, common....... +extra 413 44 
Westinghouse Electric & Mfg. of Pittsburgh, preferred....... sie 62 59 


*Last sale. 
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A Central-Station Company’s Electric 
` Kitchen 


Fisk Street Kitchen of Commonwealth Edison Company 
Embodies Latest Equipment for Doing Things Electrically 


By ARTHUR F. ALLSOP 


Industrial Heating Engineer, Commonwealth Edtson Company, Chicago. 


HE Commonwealth Edison Company’s Fisk 

Street station was one of the first installations 

of electric cooking apparatus on a regular scale 
by a central station in the country. As far back as 
1906 the kitchen was equipped with apparatus for 
cooking electrically for the men employed at the sta- 
tion. The equipment originally installed did yeoman 
service for many years, during which it amply demon- 
strated not only its own fitness for the work, but also 
that cooking electrically is the method par excellence 


when it comes to reducing labor and time, effecting 
predeterminable and uniform results, utilizing a mini- 
mum of space, and for keeping the kitchen quarters 
pleasant and clean. In fact, it proved that it is the 
ideal form of energy to employ for making heat. 
Since the first installation was made, Fisk Street 
has developed rapidly. Turbogenerators of 5000 kilo- 
watts, the largest installed at the time, have given 
place to units of 30,000 kilowatts in operation and 
35,000 kilowatts on order, and when existing orders 
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Fig. 1—A Kitchen That Suggests Cleanliness, Economy and Efficiency. The Allsop Steam Tabie Is Shown in Foreground, the 
G. E. Range and Control Panel in the Background. 


Fig. 2.—Another View of the Electric Kitchen, Showing Hughes 
Bake Oven in Foreground, With G. E. Broiler and 
Simplex Disk Stoves in Background. 


are completed Fisk Street will contain 14 units. The 
growth of machines and capacity has also necessitated 
an increase in the number of men directly and in- 
directly working around the plant, to which must be 
added the men at Quarry Street, across the river, 
many of whom use Fisk Street as their headquarters. 
It 1s to feed the men employed at Fisk and Quarry 
Street stations that the Fisk Street kitchen came into 
being, and it was to care for the increasing force to be 
fed that extensions have had to be recently made to 
the Fisk Street kitchen. Today, on an average, 200 
and often 400 men obtain meals during the noon hour 
at Fisk Street, necessitating cooking some 600 pies, 
2200 loaves of bread and nearly 400 pounds of meat 
per month. 
Rusu-Howur SERVICE. 


The service of the Fisk Street kitchen is a typical 
restaurant service, with the difference that the peak is 
higher even than the usual restaurant, and after the 
peak has passed the output of the kitchen almost ceases 
except for preparation for the next meal. The service 
is therefore really more suggestive of club kitchens 
and cafeterias which are open only during certain 
hours of noon and evening. Meals are served between 
7:45 and 8:30, 11:45 to 1:00 at noon, and again in the 
evening between 5:30 and 6:30. The noon-day meal 
is the chief one, however, there being comparatively 
few persons to be supplied in the morning and eve- 
ning. The midday meal is also the most complete, 
there being three courses—soup, the choice of two dif- 
ferent sorts of meat, and dessert. In the morning por- 
ridge, ham and eggs or steak, coffee and toast are 
served, and in the evening one form of meat, usually 
steak, and dessert, coffee and bread is served. The 
number of persons supplied on any day depends upon 
conditions in the plant. There is the usual attendance, 
those employes of the company and contractors who 
always obtain their lunch at the station. Then there is 
the transient patronage—contractors’ men—that may 
vary between only a few to almost 100; men from 
other departments working or visiting the station. The 
demand upon the kitchen is therefore an extremely 
variable one, although at least one day’s notice is 
usually obtainable before a severe peak occurs. Three 
dining rooms are maintained; one is used only occa- 
sionally by various committees and officials of the com- 
pany on inspection tours. Another is used by depart- 
ment heads and the staff, while the third is used by the 
workers who because of their work are unable to 
change their overalls while they eat. 


ELECTRICAL REVIEW 


Vol. 72—No. 22. 


The kitchen employs one chef, in charge of the 
kitchen, and several girls. The work of preparing the 
noon meal commences about 9:00 in the morning, and 
from that time on till about 11:30 the electrical cook- 
ing devices are busily employed. 


Use AND Cost oF EQUIPMENT. 


The present equipment of the kitchen, which is all 
that is required for the service rendered, is as follows: 


Capacity App’x. 

Apparatus. Make in watts. cost. 

l Range sc6 hse bdueeced GE i cen chacehet 17,000 $550 
1 Bake oven ............ Hughes ......... 3,500 265 
1 Broiler 22.242236%60844 ay E E 5,000 125 
1 Toaster ............... GE. 24 .ccew died 3,150 38 
1 Steam table ........... Allsop 25 eke 855% 2,500 - 325 
3 20-in. disk stoves....... Simplex ........ 2,700 each 354 
2 Coffee urns ........... Simplex ........ 2,000 each 180 
1 18x24-in. Griddle ...... Simplex ........ 3,000 40 


The approximate cost of the electrical cooking ap- 
paratus amounted to about $1877, while the total con- 
nected load is 46.85 kilowatts, which, however, rarely 
is in use all at the same time. The cost of equipment 
upon a kilowatt basis approximates $40 per kilowatt of 
capacity. 

In addition to the above heating devices there is an 
electrically driven refrigerating machine, driven by a 
5-horsepower motor. 

The range is the G. E. hotel model, having two 18 
by 261!4-inch roasting ovens and eight 9 by 12-inch 
hotplates. The roasting ovens employ two lower heat: 
ing units, giving two heats and consuming 1000 and 
2000 watts respectively, and two upper heating ele- 
ments giving two heats and consuming 500 to 1000 
watts, respectively. The four front hotplates are each 
equipped with one heating element, each consuming 
1000 watts, and the four rear plates with one heating 
element each consuming 800 watts. The front hot- 
plates are for rapid heating and high temperatures, the 
rear hotplates are for keeping materials on the boil 
and warm. All heating elements are of sheathed wire, 
which may be easily removed for cleaning. Each ele- 
ment 1s protected by a fuse and knife switch, which 
are mounted upon a switchboard, shown in Figs. 1 
and 2. All switches carry name plates to indicate 
which elements are in circuit, and the whole is pro- 
tected by a two-pole circuit breaker. 

The Hughes bake oven is of the No. 150 2-D type, 
consists of 2 compartments, and is capable of baking 
about go pounds of bread at one time. The oven is 


Fig. 3—View Show'ng Alisop Steam Table. Two of the Heating 
Elements In Lower Section of Table Can Be Seen. 
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equipped with three heating elements, each of 1165 
watts capacity, and each capable of giving three dif- 
ferent heats. By various combinations nine different 
rates of energy consumption are possible. The maxi- 
mum energy consumption 1s 3500 watts. 

The steam table, which is shown in the general 
view of the kitchen illustrated in Fig. 1, was developed 
specially for its purpose by the writer, and it was built 
by H. Schmidt, 451 South Clark Street, Chicago. This 
table contains two entirely separate sets of heating 
units, one set in the upper section and one set 
in the lower section. The lower units consist 
of four 600-watt G. E. heating elements, the upper 
units being five Simplex immersion coils, each of 500 
watts. Each heating unit is controlled by a three-heat 
switch. The table is able to steam two roast pans, 
three gravy pots and six 2-gallon vegetable pots. The 
table is constructed of planished steel with nickel trim- 
mings; the roast pans are of solid tin, the gravy and 
vegetable pots of porcelain and iron, and the shelves 
of the lower portion of galvanized iron and the top of 
copper. 

The broiler, known as the G. E. D-78 hotel broiler, 
has an effective broiling area of 368 square inches, the 
plate being 16 by 23 inches. At full load it is possible 
to broil about 36 steaks hourly, each steak weighing 
2 pounds and being of about 1 inch in thickness. The 
top chamber is provided with specially heavy insula- 
tion, about 2 inches in thickness, to prevent radiation 
of heat upwards. The unit is heated by one heating 
element that may be operated in its entirety or in half, 
the wattage consumed being 5000 and 2500 watts, re- 
spectively. 

The toaster is the standard G. E. hotel toaster, 
capable of toasting six, three and two slices of bread 
at one time. There are seven heating elements, con- 
trolled by two controlling switches, by the manipula- 
tion of which either three, four or all seven heating 
elements may be connected in circuit. The load, ac- 
cording to the number of heating elements connected 
in Circuit is 1350, 1800 and 3100 watts, respectively. 

The Fisk Street kitchen measures about Ig by 20 
feet, which is a small kitchen when the number of 
persons at work and the output of edibles daily is 
taken into consideration. The use of electricity for 
cooking reduces at once the amount of space, labor 
and time required. The refrigerating machine also re- 
duces the amount of work and traffic in and out of the 
kitchen quarters. Electrically driven fans and exhaust 
apparatus maintain the kitchen at pleasant temperature 
and free from odors at all times. The kitchen is com- 
pletely electrical throughout. The Commonwealth Edi- 
son Company has another interesting electrical cooking 
installation in the Edison Building, although a very 
much smaller one than that described. This latter is 
used for cooking meals for various committees and 
for social and club meetings and similar special occa- 
sions, 


NEW BUSINESS GAINS OF BYLLESBY 
PROPERTIES. 


All electric properties of H. M. Byllesby & Com- 
pany reporting for the week ended May 18 show the 
following new business gains (net): Three hundred 
customers, with 297 kilowatts of lighting and 3606 
horsepower in motors. New business contracted for 
includes 1064 customers, with 506 kilowatts of lighting 
and 3736 horsepower in motors. Electric energy out- 
put shows an increase of 18.9 per cent over the corre- 
sponding period last year. 
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DIRECT AND ALTERNATING -CURRENT 
MOTORS IN SHOP WORK. 


How Central-Station Service Is Applied in Chicago Works 
of Sullivan Machinery Company. 


By W. A. Scott. 


The utilization of direct-current motors for indi- 
vidual drive and alternating-current for group drive 
may be seen in practice at the shops of the Sullivan 
Machinery Company, 2624 West Lake Street, Chicago. 
Commonwealth Edison service is supplied at 2300 
volts, alternating current, to the bank of transformers 
on the premises. There is a connected load of about 
875 horsepower, about 500 horsepower being for 
direct-current and 375 for alternating-current motors. 
Included in the former is 200 horsepower in alter- 
nating current for a motor-generator set by which it 
is converted to direct current for driving the larger 
shop tools. The motor-generator set comprises a 200- 
horsepower motor and a 175-kilowatt generator. It 
may be explained that formerly the heavy tools in the 
older part of the shops were driven by direct-current 
electric power produced in the plant, in which the gen- 


Mctcr-Driven Planer Performing Three Operations 
Simultaneously. 


erator above mentioned was steam-driven. When it; 
was later decided to take on central-station service the 
plan of coupling a 200-horsepower motor to the gen- 
erator to convert alternating to direct current was put 
in effect. The main purpose in this was to be able to 
obviate shop changes where a large number of tools 
were connected up to direct-current motors. The 
direct-current motors are operated at 110 volts, nearly 
all of which drive machines that require variable speed. 
The alternating-current motors operate at 440 volts. 
The largest ‘motor of this class is one of 250 horse- 
power for driving an air compressor, used in making 
air-compression tests on newly-built compressors. This 
compressor formerly was steam driven. Other alter- 
nating-current motors are utilized for both group and 
direct drive in the newer shop sections. 
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USE OF VARIABLE-SPEED MOTORS. 


The larger shop tools, in the section where direct- 
current motors are used, consist of boring mills, 
planers, lathes and radial drills, required in the build- 
ing of air compressor cylinders, drums and cylinders 
for heavy hoists and other equipment. These tools 
require a wide range of speed variation, and are served 
by two 20-ton traveling cranes operated by direct- 
current motors. ) 

Without attempting to give details concerning each 
of this class of shop tools, a few facts may serve to 
show some of the shop features. For instance, a radial 
drill press, run by a 5-horsepower, variable-speed mo- 
tor, is equipped with a General Electric drum con- 
troller, with armature resistance for motor starting; 
also shunt-field resistance for regulating the speed as 
may be required for the work in hand. Other tools 
are similarly equipped, as in the case of a Niles hori- 
zontal boring mill for making air-compressor cylinders. 
In a vertical boring-mill installation, the 10-horsepower 
motor 1s equipped with a Cutler-Hammer speed con- 
troller, whereby 20 or more different speeds may be 
obtained within the range of work that may be done. 
A Cutler-Hammer rheostat is also provided for start- 
ing. 
Two boring mills, each driven by a 15-horsepower 
motor by means of triple-gear connections, are given 
a variable range of speed of 16 feet per minute up to 
as high as would be practicable for the machine to 
move in the work required. A heavy planer, the largest 
in the shop, and illustrated herewith, is driven by a 
30-horsepower motor, connected by a chain belt to a 
shaft, with a belt from the shaft flywheel to the driving 
pulley. The relative size of this machine is shown in 
the illustration. The speed and economy of its work 
are indicated by the number of compressor parts being 
machined at the same time. 

The largest boring mill in the plant is the vertical 
type, capable of covering an 18-foot diameter piece of 
work, is operated by a gear-connected 30-horsepower 
motor having a speed variation of 15 to 60 feet per 
minute. There is also an auxiliary motor used in 
making adjustments to the various kinds of jobs. 

Each of the several 20-ton cranes is equipped with 
a 10-horsepower direct-current bridge motor, besides 
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View of Shop Showing Absence of Overhead Belts and Shafts. 
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Motor-Driven Boring Mill with 18-Foot Flywheel on Bed. 


the hoist motor. These are Pawling & Harnischfieger 
cranes. 


ALTERNATING-CURRENT Motors FoR LINE SHAFTS. 


That section of the works served mainly by alter- 
nating-current motors occupies two floors, each sim- 
ilarly equipped. On each floor are two line shafts, the 
tull length of the shop, each driven by a 30-horsepower 
440-volt, 3-phase motor, by which such tools as 
lathes, drill presses, shapers and planers of the smaller 
sizes are operated in groups. Mining machinery cast- 
ings are machined here, among which being diamond 
drill and air-drill parts. Besides the tools driven from 
the line shafts, there are a number which have direct, 
individual drive in which 714-horsepower, direct-cur- 
rent constant-speed motors are used. 

A steam plant is maintained for heating purposes 
and for operating the air compressors and steam ham- 
mers required in the shop work. 


ELECTRICAL EXPORTS FOR MARCH WERE 
UP TO AVERAGE. 


The official summary of the foreign commerce of 
the United States for March just issued by the Bureau 
of Foreign and Domestic Commerce, Washington, 
D. C., shows that the total value of electrical ship- 
ments was practically equal to that of March a year 
ago and above the monthly average of recent months. 
It was exceeded, in fact, by the figures for only four 
other months. The following table gives the classified 
comparative figures for last March and for the corre- 
sponding month of last year: 


Articles. March, 1918. March, 1917. 
Batteries ......sssssesunnsssosssoseseo $ 289,251 $ 380,992 
Carbons® .sescssiive cierto kns esene eae 181,617 ..... se: 
Dynamos or generatorS..........-.000% 269,409 132,760 
Fans epic hee 5.6 aes Gite Geo a OR eal eae 65,643 18,004 
Heating and cooking apparatus*........ S1,008 usemi 
Insulated wire and cables.............. 536,247 719,639 
Interior wiring supplies, including fixtures 129,703 80,579 
Lamps— P 

oe er a ee re ee EO 2,001 4.015 

Carbon-filament .........02 cee ceceee 8,840 12.509 

Metal-filament .......0cceccccceccees 236,817 176.5707 
Magnetos, spark plugs, ete.*........... 318.333 aaea 
Meters and measuring instruments...... 125,207 99.509 
Motors senma an Kn OG eee eh eee aes 785,233 572,733 
Rheostats and controllers®*............. 29,429 asaseee 
Switches and accessories*®.............. 222,338 ..... she 
Telegraph apparatus, including wireless. 15,429 135,775 
Telephones = i. cic 6a de ROSE 8,338 151 139 
Transformers ...essssessesosoeesoecsoso 95,325 116.345 
All other soo irare ek Gre nae iee Ee WE n E 1.437.208 2,597,989 

TOCA. 43056 ea Oh eS E Oe ROSE wee RES $5,147,921 $5,199,163 


*Not separately listed prior to July 1, 1917. 
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Better Lighting of Machine Shops 


Imperative Need for Improved Lighting—Numerous Benefits 
Resulting Therefrom—Its Low Cost—How Poor Lighting Can 
Be Quickly Recognized— Requirements of a Good System 


By F. H. BERNHARD 


This is the first of a series of twelve articles dealing with improved lighting in as many industries. 


These articles 


show the peculiar timeliness of improving industrial lighting just now, which can be done at very low cost compared with 


the valuable results it brings about. 


Suggestions are given for securing a satisfactory lighting system. 


The articles have 


been written intentionally in a non-technical style as far as practicable, so they may be read with profit by the owners and 
managers of industrial flants who in so many cases still need to be educated on this important subject. 


IGHT is a very important factor in manufactur- 
ing. Before the use of artificial light all work 
ceased when daylight failed. As lamps came 

more and more into use in factories the loss of time 
caused by periods of darkness during working hours 
was gradually diminished. This loss of time, due 
directly to inadequate or generally poor lighting, is 
still very serious in most factories, however. Im- 
proved machinery has quickly superseded old tools 
and machines, but modern lighting is not yet common 
in the average shop. 

At a time when over two million men in this coun- 
try have left their former places of employment to join 
the Army or Navy, or shifted their work to shipyards, 
arsenals, and the like, and when it is quite certain that 
several other millions will leave within a year, the 
factory manager is confronted with the perplexing 
problem of maintaining production with greatly re- 
duced forces of skilled men and with many new and 
untrained employees. A scientific lighting system 
helps materially to overcome some of the difficulties 
thus arising. Moreover, it enables overtime work or 
operation with two or three shifts to be carried on 
efficiently, so as to fulfill rush orders or large con- 
tracts without prohibitive heavy investment in new 
shops and equipment. 

Thousands of our factories are already working 
on government contracts and before another year is 
gone many thousand additional shops throughout the 
country will be called on to adapt themselves, as they 
have in England and France, for turning out the 
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enormous supplies needed to maintain our increasing 
Army and Navy at the front. High quality and rapid 
production will be demanded of all these plants. A 
prime requisite for such production is an abundance 
of properly directed illumination. From this it is evi- 
dent that factory lighting is more deserving of con- 
sideration now than ever before. i 


CHIEF BENEFICIAL RESULTS OF IMPROVED FACTORY 
LIGHTING. 


The valuable effects of good lighting, both natural 
and artificial, have been well summarized in the Fac- 
tory Lighting Code of the Illuminating Engineering 
Society. The resulting benefits are given as follows: 

(1) Reduction of accidents. 

Greater accuracy in workmanship. 

Increased production for the same labor cost. 
Less eye strain. 

Better working and living conditions. 
Greater contentment of the workmen. 
More order and neatness about the plant. 

(8) Supervision of the men made easier. 

These benefits are closely interrelated, as shown 
diagrammatically in Fig. 1. They can be roughly 
divided into two groups: First, improvement in the 
quality and quantity of the product; second, improve- 
ment in the condition of the workmen. The former 
is of direct concern to the employer; the latter, while 
of immediate concern to the employee, is also of im- 
portance to the employer; indeed, progressive em- 
ployers now recognize that attention to the human 
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Fig. 1.——Diagram Showing the Benefits Resulting -From Good Factory Lighting and Their Classification and Interrelation. 
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Fig. 2.—Crrve of Month'y Distribution of Industria! Accidents 
Repoited to a L-rge Accident-Insurance Company and 
How Th.s Is Affected by Darkness. 


The shaded area shows hours of darkness from sunset to sun- 
rise. There are actually many more dark hours due to c!oudi- 
ness interfering with sunlight. No data were available on this. 
If the cloudy hours are superposed on the totally dark hours, 
the effect of darkness on accidents is still more markedly shown. 


needs of the workmen, even when prompted by the 
altruistic dictates of common humanity, shows excel- 
lent returns in both volume and character of the work 
performed. 

On account of the seriousness of the labor supply 
problem and its relation to production, it will be of 
timely value to touch briefly on how improved lighting 
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results in better quality and increased quantity of 
product. 


IMPROVEMENT IN QUALITY AND REDUCTION OF 


SPOILAGE. 


It is well known that a new employee will make 
mistakes even after he has been instructed in his work. 
Tne novelty of his surroundings and unfamiliarity with 
all details of the work leaves him often figuratively 
in the dark and errors naturally result. But how much 
more so does this happen when he is literally in the 
dark—a poorly lighted shop. Countless mistakes are 
then bound to occur; many of these can be partly 
recompensed by placing the product among seconds”; 
but many blunders result in absolute waste of much 

valuable material and costly finishing work. Clearly, 
the best possible lighting is necessary to aid the green 
hand, so that he or she will not turn out inferior or 
entirely spoiled work. 

Even a skilled mechanic is likely to make costly 
mistakes due to poor lighting. An order or blueprint 
may be read wrong or a micrometer incorrectly set 
because of dim or improper light. For instance, cases 
have occurred where an entire batch of shafts were 
turned several thousandths of an inch too small and 
therefore had to be thrown into the scrap heap. In 
every machine shop mistakes even more serious have 
occurred and many of these were directly due to in- 
adequate light. Mistakes always represent some loss 
and this is increased at times, like the present, of high 
costs of material and labor. 

in a shop making shells, guns or other ordnance 
supplies the highest workmanship and precision of 
work is required. Parts must be accurate to a thou- 
sandth of an inch or even less in order to fit with 
parts made in other shops. Inspection is necessarily 
very rigid because inaccurate parts are worthless to 
the Government and are rejected at heavy loss to the 
manufacturer. Even in normal times the loss from 


Fig. 3.—Excellent Machine Chop Lighting in Plant of Davis Manufactur’'nag Company, Milwaukee, 
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Every Part of Shop Is Evenly Lighted. 
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spoilage runs into many millions of dollars annually 
in this country. 

Little argument is needed to show that abundant 
north-sky daylight on a set of machine tools will 
enable the men to produce more accurate and in every 
way superior work than if they had to work in a poorly 
lighted shop. Likewise, by providing modern, eff- 
cient and well distributed artificial light it is found 
that the work turned out at night or at any hour of 
sudden darkness is of as high quality as that made 
in bright daylight. Such lighting has been found to 
reduce spoilage on the average about 25 per cent. 


INCREASED QUANTITY OR RATE OF PRODUCTION. 


The demand of the hour is for increasing produc- 
tion at as little additional cost as possible. Rate of 
production depends directly on efficiency of the men 
and the machinery and tools they work with. A dull 
tool is not tolerated; an obsolete, inefficient machine 
is quickly thrown out. Light is in a sense a tool, an 
important tool in production. Without it no work is 
done, the more we have of it (up to the standard of 
north-sky daylight) the more work is done. Poor 
light like a poor tool means much loss of time. 

The increase of production, which has been repeat- 
ediy demonstrated as due to good lighting comes 
cnefly from elimination of lost time. It is obvious 
that in a poor light a workman will take much more 
time to adjust a micrometer caliper, or set a milling 
machine, for instance, than where he has abundant 
and well directed light; it is the same proposition as 
trying to read small print or thread a needle at twi- 
light compared with midday. Observation has shown 
that in a dimly or very unevenly lighted shop much 
time is lost in groping around for tools and materials, 
and in walking back and forth to the window or other 
brighter area to read scales or blueprints, or to exam- 
ine nearly finished work, etc. There are hundreds of 
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Fig. 4.—Another View in Davis 
Lamps. 
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Fig. 5.—Analysis of Daily Production Cost in Section of a Ma- 
chine Shop, Showing That Lighting Costs Only 1 Per Cent of, 
Wages and But a Trifling Part of Total Cost. 


such lost motions in the average shop that is poorly 
illuminated. 

This lost time has been found to aggregate in 
various shops from 5 minutes up to 2 hours or even ` 
more per worker per day, depending on the nature of 
the work and the poorness of the lighting. The latter 
serious and at first seemingly impossible time loss has 
been found in several cases where the men lost fully 
an hour each in the early and late part of dark, cloudy 
days, due to the entire absence or meagerness of arti- 
ficial light. 
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Manufacturing Company’s Shop. Overhead General 
No Drop Cords Are Needed in Such a Well Lighted Shop. 


Illumination From Mercury-Vapor 
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Most of the other benefits of good lighting have 
a direct bearing on the reduction of time loss and 
increase of production or else indirectly affect it by 
stimulating the efficiency of the men, as shown in Fig. 
I. Better supervision in the shop brought about by 
improved general lighting decreases loafing and “killing 
time.” A neat and orderly shop permits things to 
be found without long search. Reduction of spoilage, 
already referred to, means a direct increase in produc- 
tion. Lessened eye strain from inferior lighting makes 
more efficient workers, as does the cheerful atmosphere 
of a well lighted shop and the increased contentment 
of the men. 


EXTENT OF PRODUCTION INCREASE FROM IMPROVED 
LIGHTING. 


From the foregoing it is to be expected that the 
increase in rate of production brought about by im- 


— 
en 


ing system was put in one-half of the shop. After 
three weeks the owner insisted on the other half being 
similarly equipped. He had formerly turned out an 
average of three and a half machines per week; with 
the improved lighting in half his shop he turned out 
five machines a week, an increase of about 43 per 
cent! It is just in such relatively small and poorly 
housed shops that the worst lighting conditions pre- 
vail, many parts being in gloom even on a bright day. 


REDUCTION OF ACCIDENTS. 


One of the heavy drains on the management of 
industrial plants has been the large number of acci- 
dents. Entirely aside from humane and legal con- 
siderations, accidents upset the working organization, 
interfere with production schedules, and are costly. 
The subject of industrial safety has been given much 
study in recent years, with the result that it has been 


Fig. 6.—View of Half of Malin Assembling Room In Foster Machine Company’s Plant at Elkhart, Ind. An Abundance of Light 
In Every Part of the Room. 


proved factory lighting should be quite appreciable. 
Indeed, it is, although accurate figures are difficult to 
obtain because of constantly varying conditions in a 
shop. To make an exact test of the increase it is 
necessary to keep close tab on the production for a 
period of time long enough to obtain a good average 
of the rate under the old lighting, then for a similar 
period under the improved lighting with the same 
workmen, same kind of work, same machines, practi- 
cally the same kind of weather, etc. However, numer- 
ous observations have been made, which have unmis- 
takably proven the stimulating effect of good lighting. 

The results of these observations on actual instal- 
lations show the rate of production to increase from 
5 to 10 per cent on a very conservative basis in the 
average shop. Many reports give Io per cent, some 
much higher, few as low as 2 per cent. In a recent 
test in a large Chicago machine shop the increase 
ranged from 8 to 27 per cent in eight different ma- 
chine operations, the average being 15 per cent; every 
possible precaution was taken to secure fair results. 
Another recent and extremely interesting case was 
that in a small shop making concrete mixers. The 
building was old and poorly lighted. A modern light- 


positively shown that accidents are much more numer- 
ous in the dark months of winter than at any other 
time of the year. 

The monthly distribution of industrial accidents 
reported by a large accident insurance company for a 
typical year before the war is shown in Fig. 2. This 
shows that in December and January the number of 
accidents was over 135 per cent greater than in June 
and July. Superposed on this illustration is a shaded 
curve showing the number of dark hours from sunset 
to sunrise throughout the year. This shows that the 
greater number of dark hours on winter days has an 
important bearing on the occurrence of accidents. 
Detailed analysis of the reports proved this conclu- 
sively, the number of accidents stated as directly due 
to darkness or insufficient light being more than 3/2 
times as great in winter than summer, some 3300 were 
actually reported from this cause in December alone. 
In many of the accidents ascribed to some other cause 
darkness was believed to have contributed. The con- 
clusion of this analytical study, corroborated by other 
accident and safety experts, is that good lighting should 
eliminate nearly 25 percent of all such accidents. 

It is [evident ithat_inability, td see an unexpected 
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obstruction in a dark path readily results in a more or 
less serious fall. Similarly, poor light prevents the 
workmen from avoiding other dangers. Usually it 
is a matter of inadequate light, although not infre- 
quently it is the partial blindness caused by an un- 
shaded glaring light in the field of vision, such as the 
still common drop light, that causes the workman in 
ar unguarded moment to forget the danger of the gear, 
belt or cutting tool. 

A modern system of good general illumination 
eliminates unevenly lighted areas and dark corners so 
that dangers are exposed instead of hidden. It also 
avoids the serious glare that dazzles and fatigues the 
eyes so that they are incapable of observing hazards 
that would be instantly detected with the eyes in a 
normal condition. A reduction of some 25 per cent 
or more in accidents by good lighting is therefore not 
unreasonable. And considering the small cost of such 
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also more contented and loyal. In these days when 
skilled men are in such great demand and when it is 
practically impossible to replace them effectively, it 
is indeed desirable to promote contentment among 
them. 


THE Low Cost or Goop SHop LIGHTING. 


In the foregoing review of the numerous advan- 
tages of good lighting it was shown that they are far 
reaching even in normal times, but especially so at am 
abnormal time like the present. It was already inti- 
mated that the cost of good lighting is very low. It is, 
in fact, almost trivial compared to the benefits it brings 
about, so that no factory owner should forego availing 
himself of its valuable aid in reducing the difficulties 
now confronting him. 

A condensed graphic analysis of manufacturing 
cost in one division of a machine shop is shown in 


ap 4 et. K 
a rera WE Cir 
;* Á 2 e A aT SM e 
o K, EAE m tee ps 
je- 7 Zei y PEON 
"< OSS N a 
P we 2644 4 oe See 


Fig. 7.—Other Half of Foster Machine Company’s Main Assembling Room. Excellent General Illumination From 
4 Mazda C Lamps Overhead. 


lighting it is a splendid investment in showing the men 
that their welfare is thought of. 


INCREASED CONTENTMENT OF WORKMEN. 


The manufacturer who shows humane regard for 
the comfort and welfare of his men will in the long 
run profit by their increased loyalty and efficiency. A 
shop in which the men are in constant dread of serious 
accidents, where the prevailing darkness casts a gloom 
over all employees, where long continued eye strain 
causes persistent headache and fatigue, is a shop that 
will be shunned or the men remaining at work will be 
in a continual state of discontent. 

Before closing this discussion of the benefits of 
good shop lighting, it is therefore desirable to point out 
briefly the contrasting effect it will produce. The 
cheerful surroundings of a well lighted, orderly shop 
have a wholesome psychological effect in dispelling 
gloom just like sunshine drives away the depression 
of a dark, cloudy day. A good working light does not 
strain the eyes, so that the workman may come home 
fit to read and enjoy the company of his family instead 
of with a bad headache and irritable disposition. Sucha 
workman will not only be much more efficient, but 


Fig. 5. This shop finishes steel castings and the par- 
ticular division includes seven machinists now paid 
$4.40 each per day. The diagram shows the daily 
costs in round numbers. This particular case is typi- 
cal of shops where some effort has been made to 
provide lighting, but not on modern scientific lines, 
carbon lamps on numerous drop cords being largely 
used. The lighting cost here is considerably higher 
than that of an equivalent efficient system, but at that 
is only about one per cent of the wages of the men. 
This lighting cost includes the energy charge for oper- 
ating the lamps used in the division, occasional clean- 
ing and renewal of lamps, interest and depreciation. 

The diagram shows very forcibly how very small a 
part (in this case 0.3 of 1 per cent) the cost of lighting 
is of the entire production cost. In the case illustrated 
each man receives a trifle under one cent per minute 
on an eight-hour day basis, whereas the cost of light- 
ing per man for the entire day is about 4% cents, 
or equal to about 41% minutes of his wages. If the 
lighting, even as it stands, saves 41% minutes of his 
tine a day, it pays for itself entirely. 

Let us consider the cost of a newsand up-to-date 
lighting system compared) with, that_now Gn ‘service, 
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which as already mentioned is not efficient and pro- 
vides inadequate and uneven illumination. If the 
carbon lamps were replaced by the same number of 
Mazda lamps of equal candlepower, the total lighting 


Fig. 8.—View of Part of the Tool Room, Foster Machine Com- 
pany. Exacting Work Can Be Done Under Such Iliumination.. 


cost could be diminished over one third. However, 
sirce drop lamps, poorly equipped as to shades and 
reflectors and poorly placed, are in use, it will be by all 
odds the best plan to discard all the old equipment and 
ptt in a good system of general lighting with reflector 
ul:its near the ceiling and supplemented only where 
necessary by well equipped localized units. 

Such a system would employ Mazda lamps of 
higher candlepower and much higher efficiency than 
the old carbon lamps, so that the new equipment could 
be installed at no increased total lighting cost, since 
the lower operating cost would make up for the higher 
interest and renewal charges. However, let us assume 
that the factory owner was convinced that improved 
lighting is a splendid investment and was therefore 
willing to have three or even four times more light 
provided than formerly. This could be readily done 
at an increase in the lighting cost of not over 20 per 
cent at the most. Such improved and increased light- 
ing should result in an increase of production of Io 
per cent; this is a very conservative figure, since in 
a somewhat parallel case a new lighting system involv- 
ing an increased cost of only 2 per cent gave an in- 
creased production rate of 10 per cent. The compara- 
tive daily costs, based on the data of Fig. 5, would 
then be as follows: 


Original New Increase 

System System Per Cent 
Light s15f0ciaedenvathvcns $ 0.30 $ 0.36 20 

Power scctacaos oo a nen eae: 2.70 3.00 10+ 
Overhead ............... 28.00 28 &4 3 
Labor.. s ordnrea Vane tee raids 31.00 31.00 0 
Material .26.cceecetuinanss 38.00 41.80 10 
Total icc uke See eee $100.00 $105.00 5 
Output oh aea aE KES 100% 110% 10 


In this comparison power and material are figured 
at the same increase as the total production. An in- 
crease of 3 per cent is included in overhead to allow 
for additional wear and tear on machinery and tools 
and other items involved in taking care of the 10 per 
cent added material and finished product. There is 
no increase in labor charge because of the higher 
efficiency of the men and elimination of much lost time 
due to the better lighting. The striking thing in this 
table is that the additional 20 per cent for lighting 
costs but 6 cents a day for this division wiih its seven 


men, yet it produces an added Io per cent in the 
product at an increase in total cost of but 5 per cent. 

No further comment is necessary. These figures 
speak for themselves and clearly show that the cost 
of lighting is extremely low in any case relative to 
total production cost and the added cost of a highly 
improved lighting system is truly negligible compared 
to the value of the added resulting output, not to men- 
tion the incidental benefits already referred to. 


EARMARKS OF A Poor LIGHTING SYSTEM. 


Having set forth the numerous advantages and 
profitable character of a good shop lighting system, 
and possibly convinced the reader of its desirability, 
the question may arise, how do I know that the present 
system is not amply satisfactory for the purpose? Of 
course, a lighting expert could by a rapid inspection 
of the shop answer the question authoritatively, but 
how can the factory owner or manager convince 
himself ? 

In the first place, there are many indications of a 
poorly maintained system, one that therefore does not 
yield the results it is capable of. Empty lamp sockets 
yield no light, yet they are very common in the average 
shop. Dirty lamps and reflectors are equally common. 
It is as necessary to clean a lamp to let its light shine 
out freely as it is to clean windows to let daylight enter 
the shop freely. Reflectors, also, are efficient only 
when clean and placed in proper relation to the lamps 
they are designed for; it is not uncommon to find re- 
flectors crookedly mounted, bent or even partly broken. 
If gas lighting is used, it is exceptional to find all 
mantles unbroken, burners properly adjusted and glass- 
ware intact. 

Poorly equipped systems are also frequently de- 
tected at a casual glance. Carbon-filament lamps ate 
inexcusable nowadays when efficiency is everywhere 
called for; a Mazda lamp will produce three times the 
candlepower for the same current. Bare, unshaded 
lamps are also inefficient; first, because over half of 
their light shines on the ceiling or in other nonuseful 
directions; second, because a bright exposed light 
source in the field of vision partly blinds and fatigues 
the eye, just as bright sunlight does when entering the 
eye directly, only the action is not so violent and may 
go on over a long period injuring the eyesight uncon- 
sciously. Misfit or wrongly combined lamp and reflec- 
tor sizes are also quite common, although possibly not 
so readily detected except when a very large lamp 
projects much below too small a reflector. 

The system is often poorly laid out and therefore 
both ineffective and inefficient. If it consists mostly 
of drop lights this is certainly true, because they are 
the worst offenders in lighting equipment in throwing 
the light into the eyes of the workmen instead of upon 
the work. Moreover, in the absence of an auxiliary 
set of well distributed ceiling lamps for providing 
general illumination, drop lights leave dark zones 
about machines, piles of castings, etc. Furthermore, 
drop lights are hard to keep properly maintained. 
Absence of general lighting almost invariably means 
unevenly distributed lighting, great contrasts between 
bright and adjoining dark areas, and a generally 
gloomy and depressing aspect to the shop, all of which 
help cause eye strain, accidents and discontent. 

Evidence of a generally poor lighting system can 
often be found in the strained and dejected appear- 
ance of the workmen that accompanies continual eye 
strain, also in the tendency to tire readily and “kill” 
time. If the ventilation and temperature of the shop 
are satisfactory and the foreman congenial, it is fairly 
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certain that faulty lighting is to blame. Even on 
bright days the lighting may be very inadequate in parts 
of the shop remote irom the insufficient and probably 
dirty windows so commonly found in most old shops. 
If additional daylight can not readily be provided, 
artificial light should then be used even at midday, 
since its cost has already been shown to be almost 
trivial. 
REQUIREMENTS OF A Goop LIGHTING SYSTEM. 


Some of the elements of what should constitute a 
good lighting system have alreadv been hinted at. They 
have been probablv best summarized in the Factory 
Lighting Code of the Illuminating Engineering Society 
as follows: 

“i. Sufficient illumination should usually be pro- 
vided for each workman irrespective of his position on 
the floor space. 

“2. The lamps should be installed and selected so 
as to avoid eye strain to the workman. 

“3. The lamps should be operated from sources 
of supply which will insure reliable illumination 
results, particularly on account of the demoralizing 
effect produced by intermittent service, just when the 
light may be most needed. 

“4. Adequate illumination should be provided from 
overhead lamps so that sharp shadows may be pre- 
vented as much as possible, and in such measure that 
individual lamps close to the work may be unnecessary 
except in special cases. 

“g. The type and size of lamp should be adapted 
to the particular ceiling height and class of work in 
question. 

“6. In addition to the illumination provided by 
overhead lamps, individual lamps should be placed 
close to the work, if they are absolutely necessary in 
the opinion of a lighting expert, and in such cases the 
lamps should be provided with suitable opaque re- 
fletcors.”’ 

The first requirement means that the illumination 
must be adequate for the work to be done and regard- 
less of the possible shifting about of machines, work 
benches, etc., which is not uncommonly done, it must 
also be ample in aisles between machines, on stairways, 
etc. What comprises adequate illumination will be 
discussed later on. The only satisfactory way of 
providing adequate illumination on all parts of ma- 
chines and in the spaces about them even if they have 
been moved, is to have a lighting system installed on 
‘the ceiling and arranged to give general illumination 
over the entire floor area. 

The second requirement substantially bars the old 
type of unshaded drop light and means that no bright 
light sources shall be exposed in the ordinary field of 
view. If part of a pendent lamp is exposed below the 
edge of its reflector, the unit must be hung as high 
as possible above the field of vision. If the machine 
or work has highly polished surfaces of any extent, a 
special type of lighting unit to give a diffused light 
source may be necessary to prevent dazzling reflections 
of too concentrated a source. This is the same prob- 
lem as requires the pulling down of sunshades to avoid 
dazzling direct sunlight falling on the work near 
windows. 

Lighting feeders separate from power feeders meet 
the third requirement. If power and light are supplied 
from the same feeder, there is first the annoying volt- 
age fluctuation caused by changes of the power load, 
which results in unsteady light, and second the opening 
of a fuse in the feeder due to sudden violent overload 
or short-circuit in a motor results in putting all 
lights out. 
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Some of the considerations mentioned under the 
frst requirement also cover the fourth. This, how- 
ever, definitely urges the provision of liberal general 
illumination so that the objectionable drop lamps may 
be entirely done away with. 

By the fifth requirement it is hoped to overcome the 
glaring examples of poorly selected lamp and reflector 
equipment one meets with occasionally. Detailed 
advice on what is a suitable combination can be had 
from consulting illuminating engineers, if the problem 
is a difficult one, or from the engineering departments 
of the more progressive lighting companies, and manu- 
facturers of lighting equipment, and also from the 
more enterprising electrical contractors. 

The sixth requirement again advises against the use 
of local lamps except where it is absolutely necessary 
to look into cylinders, internal gears and other parts 
that can be illuminated in no other way. The common 
prejudice in favor of individual lamps for each work- 
man is only a relic of a bad habit resulting from the 
shortcomings of the early methods of shop lighting 
with a few expensive arc lamps that required supple- 
menting with numerous small incandescents then avail- 
able in order to illuminate the tools and working area 
properly. ° 

The large range of sizes of tungsten lamps now 
available, all of which are highly efficient lamps, readily 
adapt themselves to meet any requirement in shop 
lighting. Then too there are available mercury-vapor 
lamps that are also very efficient and excellently suited 
to machine-shop lighting, especially where work of 
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Fig. 9.—IlIllumination Intensities Recommended. Based on Re- 
vised Factory Lighting Code of liluminating 
Engineering Society. 
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Foot-candles at the work. 


Areas or kind of work to be Ordinary 
illuminated. practice. Minimum. 
A Roadways and yard thoroughfares. 0.05— 0.25 0.02 
B Storage spaces ......... cc ceec enone 0.50— 1.00 0.25 
C Stairways, passageways, aisles.... 0.75— 2.00 0.25 
D Rough manufacturing, such as 
rough machining, rough assem- 
bling, rough bench work........ 2.00— 4.00 1.25 
BH Rough manufacturing, involving 
closer discrimination of detail... 38.00— 6.00 2.00 
Fine manufacturing, such as fine 
lathe work, pattern and tool 
MAKING es SiecSsisick eevee eases 4s 4.00— 8.00 3.00 
G Special cases of fine work, such as 
watchmaking, drafting .......... 1N.00—15.00 5.00 
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great accuracy, requiring high acuity of vision and 
discernment of fine detail is carried on. The use of 
arc lamps is rapidly diminishing due to the superiority 
of these newer lamps. Consequently, the reasons for 
using localized lighting to any extent have vanished 
and the higher efficiency, lower total cost and improved 
satisfaction obtained by general illumination is bring- 
ing it rapidly to the front. 


SoME CONSIDERATIONS TO OBSERVE IN LAYING OUT A 
SHOP LIGHTING SYSTEM. 


Before mentioning some precautions in laying out 
a new system, it is to be strongly recommended that 
this be done by an engineer, lighting expert, or con- 
tractor experienced in such work. If maximum satis- 
faction is to be obtained from the new system, its de- 
sign should not be left to an inexperienced person. A 
good system requires knowledge of many technical 
points that are fully understood only by those that 
have given special study to them. The disappointment 
resulting from numerous poorly designed installations 
is evidence of the folly of expecting good results where 
scientific considerations have been given no thought. 

One of the first things to do is to study the par- 
ticular requirements of the work te be done and the 
conditions peculiar to the room where it is done, as 
to dimensions, height and kind of ceiling, location of 
windows, columns, doors, machinery, etc. 


The lighting, of course, must be adequate for each 


kind of work. Adequacy of illuminating involves 
primarily abundant intensity. Illuminating engineers 
have a unit for this intensity that is called the foot- 
candle, which is the illumination on a surface produced 
from a standard candle placed one foot away from it. 
A 16-candlepower lamp placed 4 feet from a surface 
also gives it an intensity of one foot-candle. The 
intensity recommendations for different kinds of ma- 
chine-shop work, based on the revised Factory Light- 
ing Code already referred to are given in Fig. 9 and 
the table directly below it. 
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These intensities are all in foot-candles at the work- 
ing plane, which is taken as 30 inches above the floor. 
The minimum values are practically those now required 
in the Factory Lighting Codes of Pennsylvania and 
New Jersey. Ordinary practice usually agrees with 
those given except on special fine work where the 
desirable practice in each case is considerably higher 
in view of the better results obtained. In any case 
the effort should always be to at least equal the higher 
values given for ordinary practice, if not exceed them. 
Installations wherein they have been materially ex- 
ceeded have yielded excellent returns. 

An idea of the amount of electrical energy required 
to give the foot-candle intensities recommended may 
be obtained from the following: For an installation 
of modern lamps spaced so as to average one candle- 
power per square foot of floor area, mounted 12 to 
16 feet above the floor and equipped with efficient 
reflectors, the average effective illumination will be 
about 3 foot-candles. Such lamps will have an efficiency 
of a little over 1 to a little less than 1 watt per candle, 
depending on the type and power of the lamp. To 
find roughly the watts required per square foot of 
floor area, divide the desired foot-candle intensity by 
3, and multiply by the efficiency of the lamp chosen. 

Allowance must be made for reduction of the 
efficiency of the unit due to accumulation of dust and 
dirt on the lamp and reflector, also due to the gradual 
depreciation of the lamp itself. This means that the 
initial candlepower must exceed by 20 to 5o per cent 
the desired or calculated candlepower, depending on 
the maintenance the equipment will receive. 

Having studied the local requirements and_ the 
illumination intensities to be used, the size and number 
of the lighting units is determined by methods well 
known to lighting men that need not be explained in 
detail here. The units in modern installations are prac- 
tically always selected to be of uniform size and 
arrangement throughout a floor, unless special require- 
ments are to be met. Judgment must be used in select- 
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Fig. 10.—Heavy Machine-Tool Section of Hanna Engineering Works, Chicago. All the Light for This 300 by 50-Foot Room Is 
Furnished by 14 Powerful Reflector Units Hung in Center of Celling Directiy Over the Crane. 
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Fig. 11.—Machine Shop of Benjamin Electric Manufacturing 
Company, Chicago. Small Mazda C Lamps With Enameled- 
Steel Reflectors Iliuminate Every Part of Room Uniformly. 


ing a lamp size and mounting height to give the illum- 


ination desired when equipped with correspondingly 
suitable reflectors. 

As to reflectors, equal judgment is necessary. The 
reflector chosen must be suited to the lamp and light 
distribution selected ; it must possess durability of the 
reflecting surface, high efficiency, ability to be easily 
cleaned; it should also protect the eyes from seeing 
any part of the bare, brilliant lamp, unless the unit is 
hung close to a very high ceiling so as to be above the 
range of ordinary vision. 

Reflectors for machine shop lighting are com- 
monly made of steel with white porcelain enamel or 
aluminum interior finish, and also of glass with re- 
fracting prisms or silvered mirror as the reflecting 
surfaces. The objection raised to the use of glass 
reflectors on account of liability to breakage is readily 
overcome by mounting them close to the ceiling. 
Special forms of reflectors designed to minimize glare 
from the lighting unit have recently been developed 
and their use is well warranted where this objection- 
able element must be almost entirely overcome, as is 
the case where work is done on highly polished ma- 
chines or working surfaces. Cheap forms of reflec- 
tors, such as the common tin cone with white painted 
interior surface, are not to be recommended because 
of their poor efficiency and low durability. 


TYPICAL INSTALLATIONS OF GooD MACHINE SHOP 
LIGHTING. 


Almost countless installations could be cited of 
good examples of machine shop lighting. Space per- 
mits mention of only a few recent installations in which 
noteworthy features are present. 

Two views in machine shops of the Davis Manu- 
facturing Company, ‘Milwaukee, Wis., are shown in 
Figs. 3 and 4. This company makes gasoline engines 
and has its entire plant lighted with Cooper Hewitt 
lamps, including both foundry and machine shops. In 
the former, 130 direct-current lamps illuminate 52,000 
square feet of area at an energy consumption of I 
watt per square foot. In the several machine shops 
and assembling rooms there are 240 alternating-current 
lamps lighting 72,000 square feet at the rate of 1.27 
watts per square foot. These lamps are 12 feet above 
the floor and each is in the center of a rectangle 15 by 
20 feet. The illustrations show the excellence of the 
illumination, which is ample for all the operations of 
general fine machine-shop work, including cam and 


Fig. 12.—Part of the Machine Shop of Federal-Huber Company, 
Chicago. Every Machine and Space About It is Weill 
Lighted by Deep- Bowl Reflector Units. 


crankshaft grinding, tool-room work, etc. No drop 
lights are used or found necessary. 

Figs. 6, 7 and 8 show views in the shops of the 
Foster Machine Company, Elkhart, Ind. This com- 
pany manufactures turret lathes and screw machines. 
The main assembly room is shown in the two larger 
illustrations. The entire room is lighted by 300-watt 
Mazda C lamps with two types of reflector equipment. 
The middle section has enameled-steel reflectors of the 
deep-bowl type. Both side sections have a special type 
of reflector with a silver cap covering the tip of the 
lamp so that no portion of the filament can be seen. 
In the center the units are 32 feet high and placed at 
the centers of rectangles 15 by 17 feet. A portion of 
the tool room is shown in Fig. 8. This has 200-watt 
lamps 12 feet above the floor. Each unit is equipped 
with the special type of reflector and cap mentioned 
above, some 400 units of this type being used through- 
out the plant. Very satisfactory illumination is ob- 
tained in every shop. There is an absence of annoy- 
ing shadows, as well as of troublesome glare and 
abundant light is furnished to require no localized 
lighting. 

Fig. 10 shows a view in one of the larger machine 
shops in the Hanna Engineering Works, Chicago. This 
room is 300 feet long by 50 feet wide. It was for- 
merly lighted by means of 14 arc lamps recessed in 
special asbestos-lined pockets set into the ceiling 
directly over the traveling crane. Each arc was re- 
\placed by a 750-watt Mazda C lamp with a silvered- 
mirror glass reflector. Each of these 14 units was 
placed in the former arc-lamp recess and is 44 feet 
above the floor. The energy consumption 1s only 0.75 
watt per square foot. 

A view in the machine shop of the Benjamin Elec- 
tric Manufacturing Company is shown in Fig. II. 
This room is lighted with 75-watt Mazda C lamps in 
shallow-bowl type enameled-steel reflectors. The units 
are on 8-foot centers throughout the room and are 9 
feet above the floor. No drop cords or local lighting 
is used anywhere in the shop, which has a very uni- 
form illumination free from sharp shadows. The 
workmen are well pleased with the lighting and the 
ease with which small objects may be discerned; they 
have been fully converted to overhead general light- 
ing. Fig. 12 shows a view in the plumbing-goods 
machine shop of the Federal-Huber Company, Chi- 
cago. All the lighting is from overhead with roo-watt 
Mazda C lamps in deep-bow! enameled-steel reflectors. 
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U rgent Need for I mproved Lighting gone to work in shipyards. All these conditions either 


of Industrial Plants 


EVELOPMENT of the war is gradually bring- 
D ing home to the country the full significance of 
warfare under, modern conditions. Not only 
does it call for millions of able-bodied men, but enor- 
mous stores of the most varied and highly intricate 
supplies. The expanding Navy requires large num- 
bers of vessels ranging from submarine chasers to 
superdreadnaughts, with their great variety of equip- 
ment and sundry supplies for the men. The rapidly 
increasing Army needs vast quantities of rifles, guns, 
ammunition, airplanes, motor trucks, ambulances and 
hospital supplies, besides clothing, food, housing equip- 
ment and miscellaneous material. It has been esti- 
mated that to keep an army of one million men at the 
front requires that it be furnished during a year with 
much over a hundred million tons of all kinds of 
equipment and supplies. 

We are determined to send to the front within 
another year several millions of as well equipped fight- 
ing men as have yet joined in the gigantic conflict 
overseas. These must all be kept supplied from this 
country with food, clothing and munitions. The prob- 


lem involved in the prompt production and shipment} 


of all this huge aggregate of supplies is almost stag- 
gering, but it is being attacked heroically and even 
with considerable success, considering the time and 
difficulties required to reorganize the vast industrial 
system of the country from a peace to a war basis. 
Much progress has been made in this line since 
we entered the war. At that time there were a rela- 
tively small number of industrial plants making muni- 
tions, chiefly for our Allies and only to a very limited 
extent for our Government. All these are now sup- 
plying our own needs and to them have been added 
several thousand other plants, so that there are now 
in American factories some millions of men busily 
engaged in Government work. But this is only a be- 
ginning to what will be required in the way of manu- 
facturing facilities to supply the rapidly increasing 
needs of the Army and Navy. In all probability many 
other thousands of factories will be compelled as a 
patriotic duty to adapt themselves to turn out muni- 
tions and other supplies, in the same way as has been 
done on such a large scale in Great Britain and France. 
To meet the emergency this product must be turned 
out as speedily as possible, which means night and day 
work. It must be turned out perfectly because defec- 
tive or inferior material is worse than worthless in a 
crisis like this. It must also be turned out by an aug- 
mented force of rather unskilled men and women to 
make up for the men that have joined the colors or 


absolutely require or are definitely relieved by well- 
lighted shops in which production can go on unham- 
pered by the time of day or state of weather. 

Thus we see that the national crisis has made of 
improved factory lighting a most timely subject. Fac- 
tory managements must prepare for aiding the Govern- 
ment to the greatest possible extent and as quickly as 
possible, and one of the first things to be looked after 
before a Government contract is accepted is to rehabili- 
tate the lighting along modern, efficient lines. 

It is to help arouse factory owners to the urgency 
of this matter that the ELectricAL Review has ar- 
ranged to publish a series of twelve articles on im- 
proved factory lighting in the principal industries. The 
frst of these articles, dealing with machine-shop light- 
ing, appears in this issue. The object aimed at is not 
primarily to furnish new technical data on just what 
constitutes the best practice in this field now, which 
important phase of the subject is reviewed, however, 
but to present to electrical contractors, lighting com- 
panies, lighting-equipment salesmen, and electricians 
of large industrial plants timely information that may 
with profit be brought to the attention of the factory 
owner or manager so as to make him see the need of 
early action on this matter. 

The factory owner is apt to feel that lighting that 
seemingly has been good enough for many years, is 
amply satisfactory now. He forgets, however, that 
state industrial commissions are taking an active inter- 
est in factory lighting so as to minimize accidents and 
damage to eyesight. He also does not realize how 
important a factor improved lighting is in increasing 
the quality and quantity of factory products, and how 
low is its cost. Furthermore, the progress of the light- 
ing art is so rapid that systems installed over five or 
sO years ago are now practically obsolete and it will 
pay to replace them so as to get the benefit of the 
higher efficiency of modern equipment in greatly im- 
proved lighting. The cost of rehabilitating the light- 
ing is so small in comparison with the increased out- 
put alone that every effort should be made by elec- 
trical men to drive the matter home right now when 
eee are favorable to making the changes prop- 
erly. 


The Drive for Saving Coal 


EXT week, June 3 to 8, is to be “Coal Week.” 
N During this period considerable publicity is to 

be given matters pertaining to saving of coal by 
using it more sensibly. By means of the daily press, 
the moving-picture theaters, society meetings and dem- 
onstrations, instruction is to be given the public and 
engineers in general on(the burning of coal. It is ex- 
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pected good results will follow. The field is a fertile 
one for work of this sort, for the number of coal users 
that can be reached in this way is very large. And the 
coal they could save, but now waste, is also very large. 

The theory that the firemen and engineers are to 
blame for plant conditions and performance is a con- 
venient but not altogether sound one. The owner of 
the plant is usually most to blame. Interest, business 
methods in a business undertaking, and efficiency must 
come from above, not from below. As often as not 
the management knows little, and cares as much, about 
the boiler room equipment and the results it is render- 
ing. 

While most boiler rooms have always seemed to 
be less efficiently operated than they might, the change 
of coal and use of some grade of fuel in plants de- 
signed for some other grade of fuel has tended to 
lower instead of improve plant performance. The 
change of coal has been looked upon as temporary and 
something to be tolerated until better conditions re- 
verted. It would be wiser, and far more desirable, to 
adapt the boiler rooms to the coals now being used, for 
it is probable, and to be hoped, that the old prebellum 
custom of hauling coal from the distance and leaving 
unused coals nearest the point of consumption with the 
resultant waste of transportation facilities, of time and 
labor, is a thing of the past. Now is the time to adapt 
plants to the new conditions, abandoning old-time 
methods and men and apparatus that have outgrown 
their usefulness. Conditions will not be the same again 
after the war is won. 

It must be borne in mind, however, that it is not 
during only one week but during the 52 weeks of the 
year, and every year, that attention must be given to 
burning coal efficiently if coal is to be conserved, and 
the coal situation to be relieved. And it is during the 
next 16 weeks or so more particularly so far as con- 
cerns perhaps the majority of plants that plant im- 
provement can best be made in readiness for the com- 
ing winter with its heavier loads, higher load factors, 
greater coal consumption and greater opportunity 
therefore to save coal and reduce the coal bill. The 
aim of every coal user should be to obtain more heat 
from a given weight of coal, lose less and utilize more. 


Giving the Lineman a Square Deal 


OTWITHSTANDING safety policies, improve- 
ments in line construction and operating meth- 
ods, the work of the lineman remains a hazard- 

ous one. Standards of service, continuity of energy 
supply and uniformity of voltage, increased current- 
carrying capacity and higher voltage of circuits, and 
greater capacity behind them are all tending to increase 
the dangers of linework rather than reduce them. 

As the hazards of linework increased, methods of 
combating them appeared. Many of the larger com- 
panies have long since inaugurated instruction classes 
for their linemen, it being necessary for them to pass 
an examination before being allowed to go to work on 
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a pole. There are schools that give instruction in line- 
work, one of which was described in these columns 
not long ago. It is now the common practice for com- 
panies to not only furnish their linemen with rubber 
gloves, belts, climbing irons, shields and mats and other 
necessary paraphernalia for safeguarding them against 
the dangers of their calling, but to maintain them in 
proper condition, In this work the N. E. L. A., various 
company safety bureaus, and the Bureau of Standards 
have done noble work. . 

The war has taken many linemen away frorn their 
work, leaving behind the older men and younger, less 
skilled workers to replace them. It has been apparent 
for several years that the type of man that once took 
up linework is seeking employment elsewhere. The 
ambitious man, alive to the risks and capable of the 
work, is taking up other forms of work where the 
opportunity for advancement appears greater and the 
rate of remuneration is higher. Unless the central- 
station companies take steps to foster and encourage 
linework, by making the work more worth while, a 
few years may see difficulties arising in finding men 
that can protect themselves and service. 

The shortage of linemen, occasioned by the war but 
enhanced because men are not taking to linework as 
once they did, makes the problem of finding men to do 
linework without endangering themselves a most dif- 
ficult one. It is true that the best safety device is a 
caretul man. But this is not enough. The best safety 
devices are not too good, for a life is at stake, and the 
practices of companies in protecting their men shows 
that the more progressive the company the greater 
care it takes. Safeguards that once were looked 
upon as unusual, and acts of magnanimity on part 
of an employer, are today considered as necessities, 
omission to take which places legal responsibility and 
liability upon the employer. It has been established in 
our laws that “electric companies are bound to use the 
highest degree of care practicable to avoid injury to 
every one who may be in lawful proximity to their 
wires,” . . . that it is the duty of such companies to 
know what safety appliances are suitable and in com- 
mon and ordinary use, furthermore that an employer 
that fails to avail himself of existing safety devices 
assumes the risks of the situation. 

The day is disappearing when a corporation had no 
soul. The day has almost gone when men in all indus- 
tries opposed safety methods and appliances. One of 
the most surprising and pleasing facts today is the rate 
with which the safety doctrine has spread and the 
manner in which employer and employe have gone 
wholeheartedly and together into the cause of safety. 
Meanwhile the war and the times are making it in- 
creasingly difficult to maintain the line gangs at full 
force and top efficiency. Accidents are increasing, as 
they always do when new men tackle new work. A 
careful man is the best safety device. But nothing can 
be too safe, remember. Are conditions made as safe 
as it is possible for them to be made? That is the ques- 
tion. Are the linemen being given a square deal? 
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Week’s Event 
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Doherty Managers Meet—New York Society Honors Secre- 
tary Guy—Analytical Report of Chicago Telephone Company 


DOHERTY MANAGERS HOLD WAR CON- 
‘VENTION. 


Discuss Problems Connected With Public Utility Oper- 
ation in War Times. 


The perplexing problems connected with the oper- 
ation of public utilities at the present time were dis- 
cussed at length by the managers of the Doherty prop- 
erties on May 16-17, following the celebration of 
Henry L. Doherty’s forty-eight birthday, at the Grand 
Central Palace, New York City. 

The sessions, presided over by Milan R. Bump, 
chief engineer, naturally were more for an interchange 
of experiences, rather than an attempt to lay down 
any hard or fast rules for public utility operation in 
the second year of the United States’ entrance into 
war. Frank W. Frueauff, in complimenting the man- 
agers on their handling of the last 12 months’ prob- 
lems, reminded them that far greater ones lay before 
them in the next few years. 

The most important and the fullest discussions 
were on the questions of adequate rates and labor. The 
recital of various rate increases allowed Doherty prop- 
erties, it is felt, will serve as a further inspiration to 
the managers to strive for further reforms along 
this line. 

Mr. Doherty spoke particularly on this subject and 
told the managers they “had no reason to feel squeam- 
ish about asking for rate increases that would be ade- 
quate to pay their men the salaries demanded by the 
times, as well as the increased costs of operation.” He 
advised pushing the readiness-to-serve rate whenever 
possible. 

“Moreover, we must get rid of candlepower stan- 
dards for gas, which are a perfect absurdity,” he con- 
tinued. “Gas should never be used for illumination 
except with mantle lamps. As only about 1 cubic foot 
in every 1000 cubic feet manufactured is used in open 
tip burners, it is unreasonable to demand that we 
enrich all gas for a candlepower standard.” 

Holton H. Scott, general manager of operations, 
asserted that public utilities had a brighter future than 
ever because of the extensive work done in educating 
the public and officials as to rates and costs. It was 
also the time, he said, to work for the elimination of 
unfair ordinances and the securing of new franchises. 

Finance was, naturally, an engrossing topic, and the 
use of trade acceptances was urged by L. R. Musil, 
treasurer of Cities Service Company. A number of 
the managers testified to having used these acceptances 
with success. 

“From a patriotic point of view the question of 
trade acceptances is certainly desirable,” said Mr. 
Musil. “This system has been utilized by the Federal 
Reserve Banks to open up the use of credit to a much 
larger number of persons as well as those familiar with 
the system. Flexibility of currency is certainly desir- 
able at this time, and anything that opens possibilities 
to us also means aid to our Government.’ 


WIP thes gles be 


GET-TOGETHER MEETING OF ELEC- 
TRICAL JOBBERS AND CONTRACTORS 
AND DEALERS. 


Co-operation, Publicity and Uniform Goal Features of 
Meeting. 


As already mentioned in the ELECTRICAL REVIEW, 
the Electrical Supply Jobbers Association and a com- 
mittee of the National Association of Electrical Con- 
tractors and Dealers, met at Hot Springs, Va., during 
May 21 to 23. A portion of the business transacted 
during the earlier period of the meeting has already 
been mentioned in these columns. 

The attitude being taken toward the middlemen or 
jobbers came up for considerable comment and dis- 
cussion. The agitation against jobbers is taking 
definite form, and this has if anything been somewhat 
encouraged since the Government has advocated short- 
circuiting them in some instances. It has been fek 
that the position and function of the jobbers is not 
fully understood nor appreciated. The jobber fulfills 
an important purpose, acting in degree as banker, as 
go-between between consumer and producer for main- 
taining stocks of supplies on hand and shortening time 
of deliveries. The electrical contractors seem to un- 
derstand this fully, but dealer, consumer and manu- 
facturer have yet to fully understand the important 
function of the jobber. A. M. Little, Syracuse, and 
many others strongly advocated the appointment of a 
publicity or advertising committee. General-secretary 
Oberbagh was authorized by unanimous vote to appoint 
a committee of three to constitute a publicity commit- 
tee. This committee is already in the making. An 
appropriation for carrying on the work was also or- 
dered to be made. 

A general survey of conditions in the electrical 
industry showed that while building operations are 
practically stagnant activity in the industrial field more 
than makes up for the loss due the former cause. More- 
over, Government work has increased trade very 
materially in many places. It is now most apparent 
that the demand for luxuries and apparatus classed as 
such is decreasing, while the demand for labor and 
time-saving apparatus is on the increase for both indus- 
trial and domestic purposes. The sum total of opinion 
was that the jobbers are doing well under existing 
circumstances, and there is no need for alarm. From 
Canada came the report that conditions there are not 
good, nor the outlook bright. Since the contracts for 
war munitions awarded in the early part of the war 
have been largely completed, the prosperity due them 
has largely subsided. Accounts are difficult to collect, 
and the market and prices are unsettled. 

The meeting of the central division, held Tuesday 
morning brought out some interesting facts as em- 
phasizing the effect of wage and salary increases, 
higher costs of materials and freight charges, increased 
taxation and other allied demands, upon the cost of 
doing business. A number of jobbers reported that 
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their payrolls had increased in some cases I5 to 20 per 
cent during the last year, making a total increase of 
25 per cent since 1916. The excess profits tax also 
has had its effect, being in some cases 55 per cent of 
their net profits, but averaging about 23 per cent. It 
seemed to be the general experience that while the 
volume of business has decreased the cost of doing 
business has increased. 

One fact brought out was that the trade acceptance 
requires wider adoption than it has as yet received. 
The universal adoption of the trade acceptance 1s to 
be greatly desired, because without it its use in the 
jobbing trade may possess a number of disadvantages. 

As stated in last week's issue of the ELECTRICAL 
Review, the jobbers raised $1500 for the Red Cross 
on Wednesday evening by auctioning off a dozen 
golf balls that had been donated by the U. S. Rubber 
Company through A. P. Eckert of the insulated wire 
department of that company. The next day, Thurs- 
day, when this money was turned over by F. M. 
Bernardin to the Red Cross the electrical manufac- 
turers present raised a similar amount. This good 
work was engineered by W. E. Robertson of Buffalo, 
N. Y., for the jobbers, and was led by A. L. Eustice 
of Chicago, for the manufacturers. In addition the 
Jobbers Association donated $2000, resulting in over 
$5000 being paid to the Red Cross by the electrical 
men present at the Hot Springs jobbers’ convention. 

The convention proved an immense success, be- 
cause of the large number of forceful speakers and the 
interesting and important character of what they had 
to say. It is expected that future meetings will be 
open to the electrical people in general. That this be 
the case was strongly favored by E. W. Rockafellow 
of New York, and D. E. Harris of San Francisco and 
many others. 

The members of the Electrical Supply Jobbers 
Association in attendance were :— 

W. F. Abely, W. L. Adams, F. M. Bernardin, W. I. 
Bickford, F. Bissell, W. S. Bissell, T. H. Brindley, C. E. 
Browne, W. A. Browne, G. D. Cabaniss, W. S. Clark, A. J. 
Cole, T. J. Creaghead, W. A. Dalrymple, A. S. De Veau, 
W. J. Drury, F. R. Elhott, H. Q. Foreman, F. L. Funsten, 
L. V. Garron, H. N. Goodell, H. J. Gorke, E. C. Graham, 
F. W. Greusel, A. L. Hallstrom, F. S. Hardy, D. E. Harris, 
N. G. Harvey, W. R. Herstein, G. B. Hill, C. C. Hillis, W. P. 
Hoagland, H. T. Hochhausen, E. N. Hyde, J. G. Johannesen, 
E. A. Jones, G. R. Jones, F. J. Judd, Jr., H. Larson, L. M. 
Levine, A. W. Lindgren, C. J. Litscher, A. M. Little, A. R. 
Loughborough, W. W. Low, W. S. P. Mayo, G. T. Marchmont, 
C. T. McKinstry, A. Miller, N. H. Miller, L. T. Milnor, J. O. 
Morris, F. Oberbagh, M. A. Oberlander, R. P. Oblinger, J. L. 
Owen, J. A. Pizzini, J. R. Powers, F. S. Price, G. W. Provost, 
J. L. Ray, J. Richardson, W. E. Robertson, E. W. Rocka- 
fellow, O. F. Rost, W. H. Rush, H. I. Sackett, J. C. Schmidt- 
bauer, G. A. Seabury. A. J. Selzer, G. W. Shimp, H. O. Smith, 
S. Sprague, C. J. Stahl, F E. Stow, J. B. Terry, A. F. Thatcher, 
H. F. Thomas, F. D. Van Winkle, W. T. Walker, G. M. 
Warner, V. C. B. Wetmore, C. D. Williams, H. R. Worth- 
ington. > 


SERIES TRANSFORMERS FOR STREET 
LIGHTING ARE SUCCESSFUL 
IN MILWAUKEE. 


Paper Presented by F. A. Vaughn Before Meeting of Elec- 
trical Engineers in Chicago. 


At a joint meeting held on May 27 by the Chicago 
Sections of the American Institute of Electrical Engi- 
neers and Illuminating Engineering Society, and the 
Electrical Section of the Western Society of Engineers, 
F. A. Vaughn presented a paper entitled “Regulation 
of Street Series Lamps in Practice.” Mr. Vaughn 
described particularly the use of series-multiple trans- 
formers in the new street-lighting system of Milwau- 
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kee, which he and his colleagues designed. This 
system was described in the ELECTRICAL REVIEW AND 
WESTERN ELECTRICIAN of April 1 and 8, 1916. One 
of the unique features of this system is that the street- 
lighting circuits are series, constant-current circuits, 
fed from 2300-volt, 60-cycle, constant-potential cir- 
cuits, the lamps being connected to the series circuit 
through special transformers buried at the base of the 
pole. These transformers are made in five sizes, three 
for 6.6 and two for 20-ampere lamps. They are so 
designed as to give almost ideal regulation for the 
lamps, the series circuit giving substantially constant 
current regardless of the number of lamps that may 
be out of commission. The use of these transformers 
has dispensed entirely with the need of ordinary con- 
stant-current regulating transformers that are usually 
supplied at the substation. Recording voltmeters and 
ammeters installed at the substations have shown 
exceptionally good regulation for this system. No 
trouble has been experienced with the transformers, 
which are inclosed in a steel case protected by an outer 
casing of either wood, fiber or earthenware filled with 
insulating compound. The regulation has been so 
satisfactory that the lamp life has been materially 
increased, the average life of the lamps proving to be 
about 2500 hours. 

In discussing the subject, Preston S. Millar praised 
Mr. Vaughn for this daring departure from regular 
practice. Incidentally, he mentioned some of the war 
activities of the Illuminating Engineering Society. 


NEW YORK ELECTRICAL SOCIETY. 
HONORS SECRETARY GUY. 


Resolutions Passed on Nomination for Thirtieth Con- 
secutive Year. 


A remarkable story of construction efficiency was 
told by V. T. Goggin at the meeting of the New York 
Electrical Society on May 23. The subject was “The 
Construction of Camp Devens.” 

Mr. Goggin related how in a few weeks a stretch 
of 2000 acres of scrub oak and pine land was trans- 
formed into a cantonment with complete water, sewer 
and lighting systems, and building accommodation for 
40,000 soldiers. The subject was illustrated with lan- 
tern slides and moving pictures. 

An address on Red Cross work at home and abroad 
was given by Major D. L. Redman. 

A testimonial and a life membership in the Society 
were presented to George H. Guy in celebration of his 
30 years’ service as secretary of the Society. 

The following resolution, passed by the Nominating 
Committee, was read: 

“At a meeting of the Committee for the Nomination 
of Officers for the New York Electrical Society for 
the coming year, held May 8, 1918, George H. Guy 
was nominated for secretary for the thirty-first con- 


- secutive annual term, whereupon the following special 


resolution was unanimously adopted: 

“Whereas, the Nominating Committee, in placing 
the name of George H. Guy before the New York Elec- 
trical Society as candidate for the office of secretary 
recognizes that this constitutes Mr. Guy’s thirtieth 
consecutive annual renomination to an office, which 
he has, to the enhancement of the tradition, the wel- 
fare and the prestige of the Society so long filled; and 

“Whereas, the Committee desires to take notice of 
the occasion and to make some expression of appre- 
ciation and affection for Mr. Guy, now, therefore, be 


it unanimously i 


“Resolved, that we, the Nominating Committee, on 
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the occasion of his completing 30 years of devoted 
service to the Society that appointed us, do hereby 
and sincerely and gratefully extend to Mr. Guy our 
affectionate greetings and congratulations upon his 
long and faithful service, and our best wishes for the 
continuation of that service, and for his good health, 
his happiness and his prosperity.” 

The following resolution was adopted by the So- 
ciety : 

‘Whereas, the Society, at its 365th meeting, has 
heard with pleasure the resolution in regard to the sec- 
retary, Mr. George H. Guy, adopted by the Nominating 
Committee, it is hereby 

“Resolved, that the Society as a whole endorses all 
the sentiments of esteem, appreciation and good will 
that it expresses, and adding its own utterances of 
affection and gratitude for long continued service 
given with disinterested devotion, expresses its desire 
that the secretary be presented with a life membership 
in the Society.” 

The Nominating Committee was composed of Put- 
nam A. Bates, Elmer A. Sperry, Gano Dunn, Fred A. 
Scheffler, H. H. Barnes, Jr., E. B. Katte, G. H. Bar- 
bour and Frank J. Sprague. 


CHICAGO TELEPHONE COMPANY MAKES 
ANALYTICAL REPORT OF SERVICE 
AND REVENUES. 


Need for Increased Revenue Shown by Statement of 
President Sunny Before City Council. 


The Chicago Telephone Company, under date of 
May 8, submitted a report to the Gas, Oil and Electric 
Light Committee of the city of Chicago, dealing with 
the classification of services and rates therefor for 
the five-year period ending May 26, 1918, such classi- 
fication and rates having been fixed by ordinance 
passed May 26, 1913. The report exhibits the activi- 
ties of the company during that period, a summary 
of which is as follows: 

Conditions at the close of 1912, and at close of 
1917, with differences given in percentages, are thus 
shown: 


Per cent 
Year ending December 31. 1912. 1917. increase. 
Average plant .........cc ccc e cece $31,559,815 $56,136,789 78 
Gross earnings ...... cece se cccces 12,045,273 19,003,801 58 
Net earnings ........ccec ee ccaes 2,590,526 2,911,085 12 
Dividends and interest paid..... 2,308,722 2,931,936 27 
Average number telephones..... 285,578 475,022 66 
Average number of employes... 8,811 12,401 41 
Pay roll (operating and con- 
struction) ....ssssessessessoseo 5,857,440 10,130,868 73 


The next table summarizes revenues, expenses and 
annual surplus after payment of all charges. The satis- 
factory showing for the four years of 1913 to 1916, 
inclusive, was by reason of higher efficiency and in- 
creased gross earnings, in the face of the material re- 
ductions made in rates in 1913. The results for the 
first half of 1917 were likewise satisfactory, but from 
that date on the service felt the adverse effect of war 
conditions. In the spring of 1917 the bonus paid em- 
ployes amounted to $465,000, drawn from the surplus 
of the preceding four years. The surplus for the last 
half of that year was wiped out by increased salaries 
and higher cost of material, which also created a deficit 
of $400,000. The summary is as follows: 

Expenses (includ- Balance 


Gross ing interest annual 

revenue. and dividends). surplus. 

TONG es isd ors oo ee ho ca aed $13,542,473 $13,121,239 $ 421,234 
TONG 5 iio 3 bet tek es eee 14,454,914 14,693 832 361,082 
1916 tio need catna teense sues 15,567,748 14,839,785 727,963 
W916 cee s3 reco E eee Hees 17,373,767 16,360,978 1,012,789 
1917 (first half)............ 9,540,234 9,163,880 376,354 
1917 (last half)............ 9,463,567 9,860,772 —397,205 
WSF Cie bined E E eee. 19,024,652 — 20,851 


19,003,801 
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The falling off of revenue for the last half of 1917 
is continuing through 1918. An increase of 10 per cent 
on operators’ wages, to help them meet the increased 
costs of living, was recently made, amounting to an 
annual increase of $450,000, and other payroll changes 
to go into effect soon will amount to an additional 
$800,000. 

It is pointed out that the deficit for 1918 would 
reach $800,000 by operating on the basis of 1917 ex- 
penses. When payroll increases of 1918 are added this 
deficit must reach $2,050,000, which will be further 
augmented by greater costs of material. The company 
requires a revenue that will amount to $2,500,000 more 
per annum than at present. 

The three methods by which the situation might be 
met are as follows: 

First, the gross revenue of $19,003,801 includes 
exchange and toll. The exchange revenue is $17,438,- 
680. A horizontal increase of 14 per cent of all ex- 
change rates will produce about $2,450,000, but such 
horizontal increase would be burdensome and unfair 
to many subscribers. 

Second, the ordinance of 1907 continued the prac- 
tice of supplying service at flat rates in the Chicago 
exchange against the judgment of the city’s experts 
and the telephone company. Testimony was produced 
from various parts of the country that the flat rate 
service plan was discriminatory, obsolete and should 
not be permitted to continue in any metropolitan ex- 
change. 

Under the 1913 ordinance we are supplying service 
at flat rates on 1600 lines in the premises of large 
users, at a charge of $1 per day per line, while the 
cost thereof, according to the city’s experts, consider- 
ing the higher costs for labor and material at this time, 
s actually more than double the revenue derived there- 

rom. 

We are supplying 8282 lines with unlimited service 
at $125 a year, at a loss of from $25 on some lines to 
perhaps $400 on others, on account of the volume of 
traffic carried. 

We are supplying 9100 single line flat rate tele- 
phones for residences and 5100 two-part flat rate resi- 
dence telephones at $72 and at $56, respectively, per 
annum, both at a heavy loss, because of the excessive 
number of calls. 

We have about 13,000 so-called “neighborhood” 
telephones, business and residence, in the outlying 
districts operating on a flat-rate basis and at heavy loss. 

A summary of the flat-rate services shows that 
54,146 telephones in that class, or 11 per cent of the 
total, produce 17 per cent of the gross revenue but 
create 35 per cent of the calls. 

The third plan is that, inasmuch as the deficit is 
largely due to the presence of the flat rates in the 
schedule, if the company is compelled to continue sup- 
plying that class of service, the flat rate customers 
should wholly stand the burden of any increase in 
rates. To accomplish this it will be necessary to in- 
crease these rates 75 per cent. 

There are 487,481 telephones in the exchange, of 
which more than half, 248,835, are the so-called “nickel 
a day” ($18.25 a year guarantee). These telephones 
are used by subscribers of moderate means, and they 
undoubtedly cover the most extensive, best and cheap- 
est telephone service in the world. The company 
should not be required to furnish private branch ex- 
change switchboards free of charge, which has led to 
an abnormal demand for appliances of the kind and 
which are supplied at the expense of subscribers using 
less elaborate equipment. 
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SEATTLE PLANS BUILDING NEW HYDRO- 
ELECTRIC PLANT. 


New 35,000-Kilowatt Station to Be Constructed on Skagit 
River. 


The city council of Seattle has decided to call for 
bids for the construction and equipment of a hydro- 
electric power plant, on Skagit River, of 35,000 kilo- 
watts capacity, to meet increasing power and lighting 
demands in the city. In relation to these contemplated 
improvements, A. H. Dimock, city engineer, has is- 
sued a statement, from which the following 1s taken: 

The permanent and durable character of construc- 
tion contemplated requires concrete dams, rock tun- 
nels, concrete powerhouse, the best grade of machinery, 
and steel towers for transmission lines, with appliances 
and accessories of like character. 

The site of the proposed power plant is on the left 
bank of the river, at a point 16 miles up-stream from 
Marblemount, which is 10 miles from Rockport, the 
latter being the terminus of a branch of the Great 
Northern railway. Thus, all material will have to be 
hauled from Rockport to the dam and power sites, a 
distance of 26 miles. The plans require the building 
cf six miles of new road at the upper end of the route. 
The location selected is about 100 miles northeasterly 
from Seattle, and the transmission line will have to be 
about that length. 


The dam site is 21⁄4 miles up the river fromthe pow-: 


erhouse site. The water-storage provided by the dam 
will be sufficient to utilize the volume required to meet 
the demands for power. The height of the dam will 
materially increase the available head at the plant. 
The amotnt of power developed depends upon the 
volume of flow and the head available. The Govern- 
ment record for 9 years showed the lowest flow in 
those years as follows, the figures being the average 
number of cubic feet per second for a period of five 


days: 

D909 os Hee die CSW EE es Geekare ek oe 1,350 cubic feet flow per second 
1910 out eta ches hat os cewek wee eet 1,530 cubic feet flow per second 
PO sek Pear ee A eens Sos 91) cubic feet flow per second 
D8 Zits Oe hea a aa ha ee tears 972 cubic feet flow per second 
LOT ices aie ie irl ae 4 Sees eee 880 cubic fect flow per second 
A eee ert re eee eran 1,110 cubic feet flow per second 
Da 5 gd 3-5 ew ee Be Res i 755 cubic feet flow per second 
TOG AE E S ce ete 935 cubic feet flow per second 
TO cat aa eae Read lercee eee aes 843 cubic feet flow per second 


Every cubic foot per second of water passing the 
dam will develop a continuous output of 2714 horse- 
power delivered in Seattle, the net effective head at 
power houses being 330 feet. The demand for power, 
however, is not continuous, the maximum demand be- 
ing approximately twice the average demand. The 
amount of machinery installed in a power plant, under 
present conditions, should be sufficient to develop twice 
the output of continuous or average power. The con- 
struction of the dam will permit the storage of water 
during the day so that there will be sufficient to furnish 
this maximum demand at any time. Every cubic foot 
per second of flow will, therefore, justify the installa- 
tion of water-wheels and generators capable of deliv- 
ering twice 2714 or 55 horsepower in Seattle. A plant 
capable of delivering 50,000 horsepower in Seattle will 
require an average flow of 909 cubic feet per second. 
It will be seen by reference to the table that in 1915 
the average flow for the five-day period was 755 cubic 
feet per second. The year 1915 was the dryest in the 
history of Western Washington and was the year of 
lowest flow in our streams. This shows a shortage 
for this period of 8740 horsepower. When this plant 
is constructed, however, the steam plant built by the 
city on Lake Union will be available as a stand-by 
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plant to be used in case of accident in the hydroelectric 
plants, and also to supply peak load demands or a 
shortage of power occasioned by low water or from 
any other cause whatever. 

The dam is to be of solid masonry, founded upon 
solid rock. It will have a length of 400 feet, and will 
raise the water 100 feet. A tunnel 11,000 feet long, 
to be cut through solid granite, will be required to con- 
duct the water from the dam to a point above the 
power plant, where there will be a fall of 330 feet. 

The estimated cost of the plant, and a 103-mile 
transmission line, carried by steel towers, 1s $5,000,000. 


OREGON COMMISSION REFUSES TO RE- 
STRAIN COMPETING COMPANY. 


Holds That Jurisdiction Does Not Apply in Case of Two 
Companies Supplying Klamath Falls, Ore. 


An important case involving the interests of two 
competing public utility companies operating in Ore- 
gon was decided by the Public Service Commission of 
that state on May 2. 

The complainant was the California-Oregon Power 
Company, which supplies electric energy for light, heat 
and power in several counties of Southern Oregon. 
Especially has it served the city of Klamath Falls and 
contiguous territory for a number of years as the only 
utility company occupying that field. 

The defendant is the Keno Power Company, which 
operates a hydroelectric plant on Klamath River, 12 
miles south of the city of Klamath Falls. Energy 
from this plant, where 850 horsepower has been de- 
veloped, is distributed to various customers. 

Early in 1917 the defendant company was granted 
a franchise to sell and distribute electric light and 
power service in the city of Klamath Falls, and there- 
upon proceeded to extend its transmission lines to a 
substation point within the limits of that city, to be- 
come an active competitor of the California-Oregon 
Power Company. 

The complainant company appealed to the Public 
Service Commission, asking that the defendant com- 
pany be restrained from the further extension of its 
lines into Klamath Falls, and asking the Commission 
further to declare that neither the present nor future 
public convenience or necessity require or will require 
the construction of the defendant's lines. 

The defendant had not applied for a certificate of 
public convenience from the Public Service Commis- 
sion, taking the position that the provision in the Ore- 
gon laws of 1917, requiring such certificates before 
entering an already occupied territory, did not apply 
in this instance, because the work of extending its 
lines into Klamath Falls had begun before the said 
law became effective. 

The Commission declined to issue the restraining 
order usked for on the ground that the provisions cited 
by the plaintiff did not apply to proceedings of this 
nature between two utility companies, but had refer- 
ence to independent investigations; and on the further 
ground that the Oregon law granted no explicit nor 
implied authority to the Commission to issue such re- 
straining order. The Commission also declined to 
declare that “neither the present nor future public con- 
venience or necessity require or will require the con- 
struction by the defendant of the transmission lines 
under consideration.” The Commission maintains that 
it can pass upon the latter question only in case an 
application is made by a utility company desiring to 
invade a new field. 
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Newspaper Upholds Utilities—Electric Trucks Economical 
for Coal Delivery — Electric Brass Furnace Perfected 


REACHING THE PUBLIC THROUGH NEWS- 
PAPERS. 


Indianapolis Daily Takes Side of Utilities in Advocating 
Increased Rates and Fair Dealing on Part of Public. 


From the Merchants Light & Heat Company of 
Indianapolis, Ind., we have received the appended 
article which appeared in a recent issue of the Indian- 
apolis Star, and which points out the necessity of 
granting public utility companies increased rates. Need- 
less to say, the attitude taken by the press is somewhat 
unusual but can be attributed to the friendly relations 
which the utility company has established with the 
press and with the public. 


Probably nowhere else in the whole field of commodities 
of general use has there been as small an increase in prices 
to the consuming public as in public utilities. That this is 
so is due in large part, of course, to the fact that the prices 
of utilities, most of the time, are subject to local or state 
regulation, practically immovable either because of local con- 
tracts or franchises, or because a state board’s powers are 
complete and absolute. There is a fundamental reason for 
this regulation. It is founded on sound economics, generally 
so accepted both by leaders of political thought and public 
administration, and by financiers and managers of utilities. 

But there is a phase of this regulation that must not be 
overlooked. It can operate, in a period of rising commodity 
values, to the disadvantage. if not to the complete destruc- 
tion, of many utilities. That is precisely the condition that 
confronts the majority of the utility companies in the coun- 
try today. It is a condition that is recognized generally by 
state regulatory bodies and in some instances by cities. 

The costs of. production of the commodities sold by 
public utilities have increased—doubled in many cases, trebled 
in others. Still, if the separate utilities are not to have the 
advantage of increased returns, either one of two results is 
inevitable. The utility must draw upon its surplus and capi- 
tal account to continue operation, or it must face something 
approaching bankruptcy. 


Wry Pustic Is INDIFFERENT. 


The fact that there is something intangible and at times 
invisible about the character of most utility service operates 
against any immediate public realization of the difficulties 
that beset the companies. 

In a condition when sugar or flour is scarce the fact be- 
comes so well known that the public reconciles itself to the 
increase in costs. But the public generally takes no account 
either of the magnitude or the volume of costs involved in 
public service. 

Take the street car companies, for example, or the light 
or gas companies, or a telephone or water company. 

The individual’s only conception of the service or the 
magnitude of these corporations comes, in the usual pun of 
cases, in his contacts with them. He does not visualize suf- 
ficiently the enormous costs that enter into the operation of 
250 or 300 street cars each day. He has scant conception of 
the amount of coal that is needed to drive turbines to supply 
electric power. He is not informed as to the costs of labor 
or the amount and variety of labor required at power houses 
and on car lines. f 

The same lack of knowledge is apparent in any of the 
other cases. The average consumer's contact with a tele- 
phone company is limited to his use of his own telephone, 
and he is more concerned with the rapidity and perfection of 
service than with the problems of a central company labor- 
ing under shortage of labor and soaring prices of materials 
that are indispensable for the upkeep and extension of lines. 

And there is, behind this failure of the consumer to 
visualize the magnitude of the utility corporation, a fixed 


antipathy to utility corporations—an antipathy justified in 
part by the past attitude of these corporations toward the 
public, but certainly not justifiable now in all cases. Added, 
then, to the prevailing indifference of the public, in the large 
majority of instances, 1s the feeling that if the utilities are 
pinched now, they are getting exactly what they deserve for 
past sins. 
: WHOLE ComM'MUNITY AFFECTED. 


But there is a broader view, a fair-minded view, that cer- 
tainly will actuate most persons when they know all the 
facts. There is, also, an important, a very vital, public con- 
sideration wrapped up in this question of increased costs of 
operation of utility plants. If these plants are not relieved 
by an increase of rates, and their income remains stationary 
while their expenditures keep pace with the general mount- 
ing costs of the whole country, they face bankruptcy or im- 
paired plant and equipment. 

If the companies fail, through lack of public and regu- 
latory support, to get the necessary increases of rates, they 
may continue operation, but their plants become progressively 
worse, because depreciation goes on and no repairs or re- 
newals can be made. And, if the plants become inefficient. 
what happens? The utility itself is the primary sufferer, of 
course; its financial standing is injured and its physical equip- 
ment may become little more than junk. 

But the community, through a short-sighted policy of 
withholding necessary relief, suffers much more. Every city 
is as much dependent now on utility service as the human 
body is upon blood. Street cars, electric light and power, 
gas for domestic and industrial uses, telephone service and 
water are indispensable in the present organization of com- 
munity and industrial life. Crippled or impaired street car 
service, for example, might mean more loss, in a few months, 
to the industrial section of any large city than the entire 
amount of the increase in utility rates. Workmen would be- 
come dissatisfied and would leave the plants served by the 
inefficient lines, or, through being late at work, might curtail 
the efficiency of the factories. 

Now, of all times, the United States is dependent on 
utilities. Electricity is the cheap and convenient power for 
manufacturing purposes. Great central-station plants, like 
those in Indianapolis, have been erected especially for the in- 
dustrial use of electricity. The manufacturers of war sup- 
plies, driving their organizations at top speed, want all the 
power they can get. They want to guard against break- 
downs. They want perfect service. They are entitled to it 
But they recognize also, in the main, that every laborer is 
worthy of his hire, the utility no less than the munitions man- 
ufacturer. 

How Costs Have INCREASED. 


There has been a perceptible change of public opinion 
recently toward the requests of utility companies for higher 
rates for the duration of the war, or for such period as 
prices of all commodities are on their present level. States 
and municipalities are investigating the demands for in- 
creased rates and generally are allowing advances. 

And why shouldn’t increases be permitted, when the in- 
creased costs of utility operation run from 100 to 200 per 
cent? Take a recent official statement of an Indiana utility. 
The price of its coal at the mine advanced 138 per cent; 
freight, 23 per cent; fire brick, 233 per cent; copper wires, 
166 per cent; poles, 148 per cent; engine oil, 100 per cent; 
pipes and repair fittings, 98 per cent; horse feed, 110 per 
cent: tools and equipment, 75 per cent. Even the taxes of 
the corporation have been advanced 110 per cent in two years. 

In most business lines, such is the operation of economic 
laws, a general advance in cost of materials and operations 
calls for a corresponding advance in the price for which the 
manufacturer or merchant disposes of his wares. But the 
fixed rate of the utility suspends the operation of economic 
laws in its favor. The situation now developed argues for 
an increase in rates for the high-price period. With a return 
of normal conditions there must come, of course, a return of 
the former rates. 
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ELECTRIC VEHICLE ECONOMICAL FOR 
COAL DELIVERY. 


Boston Edison Company Co-operates With User to Insure 
Satisfactory Operation. 


There are 35 or more electric trucks employed in 
the coal delivery trade in Boston. Some of these trucks 
are over six years old and are still doing their work 
with no sign of distress. During the lat winter of 
severe weather and unprecedented demands for coal 
these trucks acquitted themselves admirably. Where 
the horse was unable to venture, the electric truck 
went, and overloaded. Where the gasoline truck broke 
down, could not be started because of the cold, or be- 
came unreliable because of the heavy loads, the long 
hours and want of overhauling, the electric truck de- 
livered coal and kept on delivering coal often 20 hours 
a day. 

The Edison Electric Illuminating Company of Bos- 
ton has a garage and battery service system already 
well founded by which a truck owner is able to ex- 
change a battery in need of re-charge for one fully 
charged. Moreover, arrangements are such that the 
exchange may be made with only a short loss of time. 
One fleet of six trucks employed delivering coal is 
operated in this way, and during last winter, when the 
demand for coal was unprecedented, these trucks 
worked almost night and day making deliveries, bat- 
teries being changed as required. 

Great emphasis has been laid upon operating costs 
of various methods of coal delivery. Operating costs 
are important, but there are other phases of the matter 
that are also of considerable importance. The demand 
for coal is variable, and the facilities to supply it must 
be capable of varying with the demand and yet not 
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represent an uneconomical investment during the times 
of low demand. The horse must be fed whether it 
works or not. It cannot be forced to any extent, and 
at best for only a short time. For humane reasons the 
horse cannot be treated as a machine, as regards in- 
tensity or duration of work and conditions of weather. 
Comparison between mechanical propulsion, that is, 
between the gasoline and electric trucks, apart from 
cost, embraces reliability, frequency of inspection, need 
for repairs and replacements. The gasoline engine 
and transmission mechanism, with its many moving 
parts and high speeds, suffers with long hours of work 
and at best has small margin of overload. And even 
so, the maintenance required increases rapidly, while 
deterioration occurs, and shortened life. During busy 
seasons maintenance is usually neglected, and thus a 
gasoline truck suffers breakdowns, high operating costs 
and shortened life. The electric is ideal for uniform 
sustained service, because of its few and rugged mov- 
ing parts and its smooth acceleration and running 
characteristics. Moreover, abuse of the electric by an 
unskillful or ignorant driver is less deleterious than 
when the same occurs to a gasoline truck. 

Another thing to bear in mind is that, with some 
exceptions, the cost of energizing the electric has re- 
mained stationary whereas the cost of horse feed and 
gasoline have both soared, and are not yet stable. 

Actual cost data are difficult to obtain from the 
truck user. The average truck user fears to tell the 
economies of electric trucking because he wants to 
have a hard-luck story to tell the central station on the 
one hand and he fears his competitor may imitate him 
by- adopting electric haulage also on the other hand. 
However, data are collecting as to energy consumption 


~-which is the variable—per ton-mile or car-mile, 


especially from sources where garage and battery serv- 
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Fig. 1—One of Boston’s Thirty-five Coal Delivery Electric Trucks. 
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fore the war. 

The electric truck is particularly fitted for coal 
delivery in down-town districts where streets are nar- 
row, traffic dense and conditions congested generally. 
The electric truck is so quickly manipulated, turned in 
so small a space due to its comparatively short wheel- 
base, and accelerates so rapidly that its use does much 
to alleviate delays to trafħhc and the aggravating con- 
gestion that so often accompanies the maneuvering of 
large horse-drawn wagons and gasoline trucks. 

In Chicago a number of very large gasoline trucks 
are employed by some coal dealers for delivering coal 
to some of the large buildings in the “loop.” These 
trucks with their long wheel-base have caused much 
unfavorable comment, because while maneuvering for 
their correct position and while dumping their load 
they reach out and stop street cars. If these trucks 
were equipped with batteries and battery boxes in- 
stalled between the wheels instead of with engines pro- 
truding at the front, it would be possible to unload 
coal without interfering with traffic and making neces- 
sary the passage of rules forbidding the delivery of 
coal except between certain hours of the day. 

It is becoming more and more the policy in our 
cities to adopt centralized heating, supplying the steam 
and hot water for several buildings from one building 
equipped with sufficient capacity. While saving coal, 
this arrangement necessitates the concentration of coal 
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paratively short wheel-base would do away with the 
fumes and the noise, and reduce very much if not 
almost entirely congestion of traffic. 

A form of coal delivery, not quite the one here 
inferred, is coming into rapid use in Great Britain 
since the war has caused a shortage of coal, labor and 
horses, and emphasized the absolute necessity of 
economizing in time as well as money, labor and fuel. 
Many of the’ municipal central stations and isolated 
plants have gladly taken up the electric truck for de- 
livery of coal and removal of ashes and cinders. The 
plants are often erected away from favorable water 
and coal supplies, hence, water-cooling towers are used 
and coal is brought in by truck or wagon. For this 
class of work, regular haulage upon a definite cycle, 
the electric truck shows great economy. The trucks 
make their deliveries of coal during the day and at 
night are able to remain at the station and be charged 
up, leaving in the morning with their loads of ashes, 
returning with coal. For such work, low operating 
costs are, of course, necessary. But absolute reliabil- 
ity is also essential, and this the electric truck has to 
far greater degree than the gasoline truck. In fact, 
electric trucks are working today that over a period 
of one year and several years are able to show a re- 
liability efficiency exceeding 99.5 per cent, equivalent 
to working 307 days out of the 365. 

There is another phase of electric coal delivery 
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T TEEN PET ` Fig. 2.—Coal Is Dumped in a Business-Like Manner Without Loss of Time. 
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that deserves attention. That is the convertible body. 
Many coal dealers are also dealers in ice. The demand 
for coal is at its maximum during the winter months 
when the demand for ice is the lowest. In the hot 
summer months the demand for coal is low, but the 
demand for ice is at its highest. The coal and ice 
dealer possessing electric trucks that may be converted 
for either ice or coal is able to operate then at a very 
high load-factor and thus obtain maximum return 
upon the investment, as well as having to have a mini- 
mum investment and at the same time do more busi- 
ness than he otherwise would be able to do. Chicago 
has 30 such trucks operated by one company alone, 
many of them repeat orders, delivering ice or coal as 
the season demands. 


NEW YORK COMPANY ASKS FOR RATE. 
INCREASE. 


The Queens Borough Gas & Electric Company, 
which operates in the Far Rockaway Section of Queens 
County, N. Y., and in the adjacent portions of Nassau 
County, has filed with the Public Service Commissions 
for the First and Second Districts, New York, tariff 
sheets showing proposed advances in the company’s 
maximum rates effective June 1, 1918, as to the terri- 
tory within the First District. and June 14 as to terri- 
tory outside the city of New York. It is proposed to 
advance the rates for electricity from 12 to 15 cents 
per kilowatt-hour, and the rates for gas from $1.15 
to $1.40 per thousand cubic feet. 


HOUSE-WIRING CONTINUES 1N MINNEAP- 
OLIS AT RATE OF 100 PER WEEK. 


During the six weeks ended Mav 15 old dwellings 
in Minneapolis were wired and equipped for electricity 
at the rate of 100 a week. All of these dwellings 
are located along the existing lines of the Minneapolis 
General Electric Company, which can reach them, 
therefore, without investment in extensions. The 
demand for house-wiring in Minneapolis surprised 
electrical contractors of that city who were prepared 
for dull business on account of war time. It has been 
apparent, however, that many wage earners are excep- 
tionally prosperous and for the first time in a position 
where in their opinion they can afford to make this 
improvement in their homes. T. H. Kettle of the 
sales department of the company says: 

“Practically every house that is wired is starting 
off with at least an electric flatiron and many of them 
with other appliances as well. 

“We had a very good month in April in the sale 
of appliances both in our own department and also 
throughout the city. In our own appliance department 
the sales were 53 per cent over April, 1917. Sales 
covering the whole city were 40 per cent ahead of 
April last year. Power users throughout the entire 
district served are readily agreeing to rate increases in 
view of the present situation. As to the outlook for 
the next two or three months, everything points to a 
continuance of the present activities, both in house- 
wiring and the sale of devices.” 

The sales department of the company during the 
week ended May 17 accepted contracts for 468 electric 
customers with 325 kilowatts of lighting load and 1963 
horsepower in motors. Contracts were taken for wiring 
77 already built houses during the weck. The net 
connected load gain for the week includes 64 cus- 
tomers with ror kilowatts lighting load and 1990 horse- 
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power in motors. The power load includes 1800 horse- 
power for the City's Northeast water pumping station. 
Electric energy output for the week was 13 per cent 
greater than for the corresponding week of last year. 


ELECTRIC BRASS FURNACE PERFECTED 
BY BUREAU OF MINES. 


Free Licenses for Its Manufacture Will Be Issued by 
Bureau—Many Economies Claimed. 


The Bureau of Mines has announced the perfection 
of a type of electric melting furnace that may be revo- 
lutionary in the making of brass. Patents on this 
furnace, known as the Rocking electric furnace, have 
been taken out by the Bureau and have been assigned 
to Secretary of the Interior Lane as trustee. Free 
licenses to operate these furnaces under the patents, 
it is understood, can be obtained by making application 
through Van H. Manning, director of the Bureau of 
Mines. 

The new furnace, which it 1s claimed will reduce 
the important losses in brass melting, is the result of 
five years’ experimentation by H. W. Gillett, chemist 
of the Bureau of Mines, in co-operation with the lab- 
oratory of Cornell University, the American Institute 
of Metals and a number of manufacturers of brass. 

Up to the present most brass has been made in 
costly crucibles of imported clay and graphite. Since 
the war it has been impossible to obtain the imported 
materials for crucibles, and manufacturers have had 
to put up with crucibles of much poorer quality, and 
at a cost many times that of pre-war prices. With the 
huge tonnage of brass needed for war purposes, such 
as Shells for cartridges, manufacturers. have been 
anxious for a solution of the crucible problem. The 
Bureau states it is inevitable that the next few years 
will see electric furnaces largely replacing crucible 
furnaces and that there will be a development compar- 
able to that seen in the steel industry in the last few 
years. The electric furnace, it is also declared, will 
greatly decrease the loss of zinc which, together with 
copper, makes brass. Zine boils at a much lower 
temperature than copper, and there have consequently 
been large losses in the open crucible furnace through 
volatilization of the zinc. The electric furnace is closed 
and these losses are avoided. It is estimated that the 
unnecessary losses in brass making are more than 
$3,000,000 a year in normal times and perhaps $10,0c0,- 
ooo a year in war times. Another claim for the elec- 
tric furnace is that it gives more healthful working 
conditions for the men. 

The Michigan Smelting and Refining Company, 
Detroit, Mich., already has one of these furnaces in 
operation and has four more under construction. The 
C. B. Bohn Foundry Company of Detroit is building 
two of these furnaces. 


UNITED ELECTRIC LIGHT & POWER TO 
INCREASE CAPACITY. 


The United Electric Light & Power Company, of 
New York City, has recently placed an order with the 
Westinghouse Electrice & Manufacturing Company for 
a 22,000-kilowatt turbogenerator set. The generator 
will be rated at 25,000 kilovolt-amperes at 85 per cent 
power-tactor, 8000 volts, three-phase, 621% cycles. It 
will be direct-connected to a Westinghouse 22,000- 
horsepower turbine. The order includes a 40,090- 
square foot surface condenser and the usual auniliaries. 
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A Two-Circuit Outdoor Substation Supply—Induced Cur- 


rents in Pipe Framework—Features of Battery Room Design 


A TWO-CIRCUIT SUBSTATION TAP. 


Interesting Method of Supplying Outdoor Substatiop 
from Both Circuits of Two-Circuit Transmission Tower. 


The accompanying illustration shows an outdoor 
substation that employs an interesting method of 
transmission line construction and at the same time 
was designed with a view to future possibilities. 

This substation supplies a rural community with 
three-phase energy, obtaining its supply from a 66,000- 
volt transmission line. To assure as high a degree ot 
continuity of service as possible, and to take precau- 
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Method of Supplying Outdoor Substation for Double Circuit 
Transmission Line. 


tions against needless interruptions for longer periods 
than necessary, the substation is seen to be fed from 
either or both of two transmission lines. The lines are 
carried by suspension type insulators. Making taps 
off two circuits thus supported from the same tower is 
not an easy task because of the large amount of clear- 
ance involved, unless either the substation structure 
covers larger area or additional structures are installed 
to which the feed-in wires can be anchored. 

In the present instance the difficulty was overcome, 
with a minimum loss of time and material, by install- 
ing an additional steel tower. This tower happened 
to be on hand, a spare. It was installed on the side of 
the substation opposite from the transmission line, and 
one circuit was carried from the main tower over to 
this tower beside the substation, and then after passing 
the substation, continued on its way to the two-circuit 
tower again. The circuit on the other side of the 
tower was strung straight through on the tower that 
previously carried both circuits but on the inner in- 
stead of the outer arms. From both towers leads were 
taken off to the substation. This arrangement enabled 


the installation to be made without loss of time and 
with material on hand. Moreover, it has made a very 
satisfactory job. 

Another feature of this installation which, by the 
way, is about six years old, is that of mounting the 
transformer. It can be seen in the illustration that the 
transformer is mounted upon a truck, which in turn is 
supported by small runners or wheels. Moreover, the 
platform of the substation is placed above the ground 
at a height corresponding to that of the usual wagon. 
By this arrangement the transformer may be easily 
moved into the substation from a wagon without any 
lifting having to be done where it might be incon- 
venient to do it, and vice versa. Should it be neces- 
sary to change the transformer because of accident or 
for a different size of unit, the operation can be done 
quickly and cheaply with a minimum of labor. 


INDUCED CURRENTS IN PIPE FRAME- 
WORK. 


Method of Calculating Induced Currents from Knowledge 
of Arrangement of Conductors and Supports. 


By A. R. ZAHORSKY. 


In modern power stations it is found convenient to 
mount the insulators supporting electrical conductors 
on iron pipe framework where in some cases and under 
certain conditions certain electromotive forces are in- 
duced. That these may be by no means negligible will 
be shown, also the method of predetermining them by 
calculation after a knowledge of the arrangement of 
conductors and framework. 

Consider a system of pipe work as shown in Fig. 1, 
having three cables or buses mounted upon spool 
insulators. Conductor A will have a mutual inductive 
effect on the pipe m in parallel with it. If 4, B and C 
are close together, as is the case in a three-conductor 
cable, the magnetic effect of current flowing in A is 
neutralized by the return currents flowing in B and C, 
hence no electromotive force is induced in the sur- 
rounding conductors. In the case at hand, however, 
conductors B and C are such distance from the pipe 
m that their effect is small as compared with that pro- 
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Fig. 1—Typical Pipe Frame Bus Structure, Showing Arrange- 
ment of Pipework and Conductors. 


June 1, 1918. 


duced by A. In other words, 4 will induce a certain 
electromotive force in m, which in turn will cause a 
current to flow in the pipe work. The magnitude of 
this current depends on the amount of current in A 
and the resistance of the pipe m. 

Referring to Fig. 2, the mutual inductance between 
ne parallel conductors a and b is given approximately 
y, 


l = length of conductors in centimeters. 
d = interaxial spacing of conductors in centimeters. 
M = mutual inductance in centimeters. 
If a current of J amperes flows in a, a certain elec- 
tromotive force will be induced in b 
= MI. 
where 
E = e. m. f. induced ‘in volts. 
I = current in amperes in conductor a. 
M = mutual inductance in henries. 
= (mutual inductance in cm.) X 10°. 
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Fig. 2.—Paralle! Conductors, for Calculation of Mutual 
Inductance. 


The resistance of any conductor is given by 
l 


R =p — 
S 
where 
R = resistance in ohms. 
p = resistance per mil foot of conductor. 
l = length of conductor in feet. 
s = area of cross section in circular mils. 
Neglecting the reactance produced by the magnetic 
properties of the iron pipe and assuming the resistance 
of the return path of the current is small, the value of 
current may then be written: 
E 
| eae 
: R 
Consider an instance where the amperage, bus and 
pipe arrangements were as follows: 
l = 50 feet = 1500 centimeters approximately. 
d = 4 inches = Io centimeters approximately. 
I = 3000 amperes. 
p = 63 ohms (for iron). 
$ = 1,050,000 circular mils. 
Framework built up of 14-inch standard pipe. 
The mutual inductance, expressed in henries, is 
given by 
3000 4 
n a + —— 
10 1500 
= 1.41 X 10° henries. 


M = 3000 | log. x 10° 


Since 
E = MI 
E = 1.41 X 10° X 3000 


= 0.042 volts. 
The resistance of 50 feet of 114-inch iron pipe is 
expressed by 
50 
R = 63 X ———— = 3 X 10° ohms. 
1,050,000 
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.. I = — = — = 14 amperes. 
R 003 
This shows that induced currents are by no means 
negligible and may cause trouble and dangers not only 
during short-circuits but during normal times. 


FEATURES OF BATTERY ROOM DESIGN, 


Considerations Involving Floors, 
Battery Stillage. 


Walls, Ceiling and 


It is a noted fact that rarely is sufficient considera- 
tion given to the housing of storage batteries. While 
a large storage battery is expensive, the cost of the 
structure for housing it is often comparatively low and 
unsuited to its purpose, and the life and maintenance 
of the battery suffer accordingly. In a paper entitled, 
“Large Batteries for Power Purposes,” read before 
the Institute of Electrical Engineers recently by E. C. 
McKinnon, a number of details of battery housings 
were brought out that might to good advantage be 
given more consideration in the average battery house. 

Ventilation is important, but it should be confined 
mainly to the removal of gases. Strong currents of air 
tend to drive off some of the acid spray which would 
otherwise be trapped by the spray arresters. They 
also induce abnormal evaporation of the electrolyte 
and unless uniformly distributed they are liable to set 
up uneven shrinkage of woodwork about the battery— 
containers, stillage, etc. Wherever there is a need for 
forced ventilation it is preferable to draw out the air, 
as the incoming air can be readily cleansed and the 
exhaust can be passed through a ‘draught chamber 
equipped with acid filters or separators. 

There is such a wide range of opinion as to the 
design of battery-room floors that rigid recommenda- 
tions in this respect are not readily advanced. The 
matter is simplified if the battery room is a single-story 
one, in which case concrete or compressed ashes form 
a suitable base; with the latter, however, spontaneous 
combustion must be guarded against. In two or more 
storied buildings the trend is to employ reinforced 
concrete as a base. 

What to place on the base is more problematical, 
and the choice ranges between cement, tar, bitumen, 
asphalt, vitrified bricks or tiles, wood blocks, and rub- 
ber sheeting. It is difficult to make an acid-tight floor 
with tiles or bricks set in cement. Asphalt is an excel- 
lent acitd-proof covering, but it is not suitable to bear 
heavy concentrated weights, especially in a warm room. 
The best floor which can be used is probably one of 
vitrifed brick or tile laid on concrete, with the joints 
pointed with an acid-resisting, asphaltic or bituminous 
compound. Tiles 8 or 9 inches square by 2 inches thick 
are preferable because this reduces the amount of 
jointing to be painted. The compound should be of 
such a quality that it will not become brittle with high 
or low temperature, but will remain plastic at all times. 
The tiles should be laid about !4 inch apart so as to 
provide proper space by painting, and the tiles must 
be thoroughly dry, otherwise the compound will not 
adhere. In cases where the battery room is not directly 
on the ground the extra precaution should be taken of 
placing a layer of felt or paper treated with acid- 
resisting compound on the top of the concrete. Cement 
will not resist acid for long, but modern batteries do 
not weep acid to any appreciable extent, and a cement 
floor will be found thoroughly durable if periodically 
swilled down with water. 

The slope of the floor is important and discussions 
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arise from time to time as to the merit of cross cam- 


ber or through slope compared with a dead-level floor. 


The author advocates a gradual slope of 1 inch in Io 


feet, from end to end of the room, or from each end to 
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Stillage of Various Forms for Storage Batteries. 


the center terminating in gutters, and no fall or slope 
across the room. Guttergsor channels along each gang- 
way are superfluous, and unless covered by wood 
gratings are a source of danger to the operators. Any 
supports below the lowest tier of insulators form part 
of the building and not part cf the battery. These 
supports of whatever description should terminate in 
a dead-level surface of uniform height. Wooden floor 
plates at right angles to the stillage have the advantage 
of distributing the weight, but are an obstruction when 
swilling down the battery room. Concrete pedestals, 
vitrified tiles, bricks, blocks or truncated cones, wood 
blocks with lead aprons or glass drip trays are all 
available to select from as a useful means of support 
and leveling. 

The construction of the walls is not of minor im- 
portance. Lime-washed walls are not very suitable, as 
the lime flakes off and makes the battery untidy, apart 
from the neutralizing effect on the lime on the acid in 
the cells. Mortar setting Coes not withstand the acid 
very well. A cement facing is good, especially if given 
a heavy coating of light colored paint. Vitrified bricks 
make a sound, durable job, but better appearance is 
obtained from glazed bricks or tiles. 

The type of ceiling or roof of a battery room is of 
importance. Whitewashed ceilings are even more ob- 
jectionable than whitewashed walls ; metal work, how- 
ever high the roof and however carefully painted, 
deteriorates quickly, shedding rust, ferric sulphate or 
zinc sulphate, as the case may be, on to the cells be- 
neath. Ferro-concrete has the objectionable quality 
of “sweating.” For appearance and durability a wooden 
ceiling painted or varnished has much in its favor. 

In the accompanying illustration are shown differ- 
ent styles of stillage in vogue. The insulated earthen- 
ware pillars shown in the same figure form an excellent 
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alternative to wood stillage. Iron or steel girders and 
cast-iron standards—favored items in specifications 15 
tc 20 years ago—have now rightly been abandoned as 
unsuitable for supporting a battery. Where wood 
stillage is employed it is advisable to split up the 
lengths into 18-foot sections to improve insulation. It 
is also advisable to insert transverse gangways where 
the battery rooms are built very long. No rule can be 
laid down, but 4o feet is found to be a convenient 
approximate maximum. Although frequently speci- 
fied, it seems quite unnecessary to determine the width 
of the gangway by the length of the cell on either side 
of it. If space is limited, gangways of 2 feet wide are 
just sufficient; gangways 3 feet wide are comfortable, 
and no gangway need be more than 4 feet wide. Where 
cells are placed in double rows it is advisable to have 
at least g inches between opposite cells in order to 
clean down and replenish the protective coating of the 
containers. In batteries composed of very large cells 
this width should be increased to at least 18 inches. 


A TEMPORARY RIVER SPAN. 


While the old truss bridge across the Rock River 
was being replaced by a modern concrete arch bridge, 
the Rockford Electric Company had to build a special 
pole line across the river to carry their main transmis- 
sion from the generating station on the east side to the 
l-asiness section of Rockford on the west side. Three 
cubmarine cables were already in use, but these were 
reinforced by aerial conductors, carried on a tempo- 
rary line. This temporary line, which spanned a cross- 
ing 750 feet in width, the depth of the river being 
between 12 and 15 feet, was carried by Western red 
cedar poles, 55 feet in height. with 8-inch tops. All 
poles were surrounded by piles, which were bolted 
together. Special piling and guards were then con- 
structed to prevent damage to the foundations during 


Temporary Method of Carrying Conductors After Poles Had 
Been Removed. 


ice floes. The total circuits carried by this temporary 
line comprised three 4000-volt circuits, six arc circuits, 
and 15 direct-current feeders of 500,000 circular mil. 

The old truss bridge has now been torn down and 
the concrete arch bridge has replaced it. The new 
bridge is shown in the accompanying illustration, which 
also shows several interesting details of the transitory 
mode of carrying the circuits across the river. Some 
of the original poles can still be seen standing in the 
background, with their foundations of piling and stays. 
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Useful Hints for Putting in Foundations for Electrical 
Machinery, Poles, Etc.,—Activities of the Contractors 


SUGGESTIONS FOR CONCRETE WORK ON 
FOUNDATIONS. 


By A. GEMMELL. 


The electrical contractor and plant electrician 1s 
occasionally called upon to build or help build concrete 
foundations for electrical apparatus, poles, etc. As 
such work is not exactly in his line, he is likely to go 
about this concreting in a rather awkward way, and 
therefore a few suggestions may perhaps be timely and 
valuable. It is not necessary to refer to the details of 
making a proper concrete mixture, as these are quite 
well known, but it should be emphasized that the 
proper amount of cement must be used and the mix- 
ture properly prepared. 

In Fig. 1 1s a sketch of a common wood form used 
for making square foundations. I have found that by 
putting on two wood strips as handles, this makes a 
much more handy arrangement, especially if the form 


Fig. 1—Wecoden Form With Handles. 


is large and therefore awkward to handle. Of course, 
the hole must be dug to the width of the bottom of the 
form, which means that when the form is lowered into 
the hole one has to reach over it to work it into the 
proper position. Many times when doing this the sides 
of the hole are knocked down before the form has been 
properly leveled up. By having handles like those 
shown, a form can be much more easily picked up and 
set in almost exactly the right place without danger 
of knocking down the edges of the hole. If it is found 
that the form for some reason or other has to be re- 
moved before the concrete is put in, it can very easily 
be removed by use of the handles. In the old way of 
handling the form it was usually rolled over and over 
and then dropped into the hole, which very often was 
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thereby badly knocked out of shape, requiring consid- 
erable extra shoveling in cramped quarters or else 
producing a lob-sided foundation. By screwing the 


Angle Iron or Pipe 
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Fig. 3.—Keg Form for Poles, Fence Posts, Etc. 


handles in place instead of nailing them, a much strong- 
er form is obtained and the handles will not so readily 
be knocked off. 

Fig. 2 shows a simple method of leveling up a 
form. Most commonly a little dirt is put under each 
of the four corners, but when this is done much more 
care has to be taken to level up the form than by the 
method illustrated. For instance, if two of the corners 
strike and the other two opposite ones are free, the 
form will rock; when driving down the solid corners 
in many cases they are likely to be driven too low and 
it is necessary to start all over again. The scheme 
shown provides for placing little mounds of dirt or 
gravel on the two front corners 4 4; B is the center 
of the rear side of the form where another small 
mound is made, thus giving three places on which to 
set the form instead of four. I have found that by 
this method the form can be leveled in about half the 
time used in the old scheme. The sides around the 
form can then be filled in a little to hold the form in 
place and the concrete poured in. 


Fig. 4.—Folding Mixing Board. 
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A cheap method of making a form for small foun- 
dations, such as for concrete fence posts around trans- 
former stations, etc., is shown in Fig. 3. As a rule, 
nail kegs, powder cans and the like can be found on 
the premises, which will serve to make a good ready- 
made form. If the foundation is to be deeper than 
the depth of the keg, three wooden legs can be nailed 
on, as shown, to make the required depth. The post is 
then set in place and braced. In case where such ex- 
tension legs have been used on a form, concrete is 
poured in until the bottom of the keg is reached, then 
the space around the keg is filled with earth and the 
inside with concrete. Most posts are usually set in 
whatever hole has been dug and concrete then poured 


Fig. 5.—Handy Carrier for Bags of Cement. 


in, which means much more concrete is required than 
where a simple form like that shown is employed. 

A compact, folding concrete-mixing board is shown 
in Fig. 4. This will be found a useful part of equip- 
ment as it can be folded up and shipped more easily 
than an equivalent large board, which takes up too 
much room on a truck when moved from place to 
place. The hinges should be set in flush with the 
working surface of the board so that the shovels will 
not strike against them when mixing the concrete. 
Substantial cleats should be provided under the board 
as shown, to make it strong. 

Fig. 5 shows a handy carrier that will be found 
useful for many things, such as carrying bags of ce- 
ment, small transformers and various other heavy or 
bulky apparatus, especially in carrying such articles 
from the truck over rough places to the actual site of 


Fig. 6.—A Sheet-!ron Form. 
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the foundation. Such a carrier can be quickly nailed 
together from lumber on hand, although it is well to 
make it up permanently as a part of the concreting 
equipment. 

In the foregoing several suggestions were made 
about wooden forms. Where a large number of foun- 
dations have to be made of the same size, as for in- 
stance for a pole line where it is desired to have con- 
crete bases for the poles, it is of advantage to use a 
metal form. This is especially true because of the 
present cost of lumber being high and because wooden 
forms are so quickly damaged as to be unfit for fur- 
ther use; frequently only part of the wooden form that 


-is exposed is removed and the rest left in. 


Fig. 6 shows a number of views of a metal form 
that will stand rough usage. Sketch B shows how the 
face of each of the four sides should look, and C 
shows a side view of one of the plates. It will be 
noticed that the upper corners are cut off and then the 
top edges turned over a little. D shows how the angle 
iron is drilled so as to fit the corners when the plates 
are assembled. The top view of the finished form is 
shown in sketch E. In assembling the form the angle 
irons can be riveted in place to two opposite plates 
and bolted to the other two opposite plates. The han- 
dles on two of the faces can be either bolted or riveted. 
Where bolts are used, the inside of the hole should be 


countersunk to prevent the bolt edge projecting. A 


form made in this way is quite light and strong. It is 
easily set in place. With the ordinary wood form it is 
common to fill the outside even with the surface of the 
ground. When a metal form is used, however, this 
cannot be done, but instead four boards are placed, as 
shown in sketch E, after the earth has been filled in 
about one-fourth the way up so as to hold the form in 
place. When the cement has set, loosen the four top 
bolts and rap the sides of the form with a light ham- 
mer or mallet. Chains or boards are put through the 
handles and the form raised off the foundation. Forms 
of the style shown will last a long time and will pay 
for themselves after being used the first two or three 
times. 


NEW YORK CONTRACTORS TO HOLD 
OUTING. 


The fourteenth annual outing of the Independent 
Electrical Contractors’ Association of Greater New 


-York will be held on July 13 at Midland Park and 


Hotel, Staten Island. A shore dinner will be served 
at 2:30 p.m. It is expected that representatives from 
all branches of the industry will be present. 


AMONG THE CONTRACTORS. 


The Memphis Electric Company has the contract 
for electrical work in the Church of the Seventh Day 
Adventists, Dunlap and North Parkway, Memphis, 
Tenn. 


J. F. NePage, of the NePage, McKenny Company, 
probably the best known firm of electrical engineers 
and contractors on the Pacific Coast, with head offices 
in the Armour Building, Seattle, Wash., has returned 
from a trip to California points, visiting Los Angeles 
and San Francisco particularly. He reports that the 
San Francisco office has secured the contract for com- 
plete electrical installations in the Albers Brothers 
flouring mill at Oakland, Cal., the contract amounting 
to about $22,000. The company also has the contract 
for similar work in the elevator being erected at St. 
Johns, Ore., by the Portland Dock Commission at the 
price of approximately $41,000. 


June 1, 1918. 
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Gas-Tight Condulet Switch Covers — Inclosed Circuit 
Breaker for Motors—Electric Grill—Aid Crop Growing 


MAKE PUSH-SWITCH INSTALLATIONS 
STEAM-TIGHT. 


Double push-button switches, because of their ease 
of operation, have always been popular, but their use 
has been restricted by reason of the liability of mois- 
ture, gas or dust getting into the operating parts. The 
Crouse-Hinds Company, Syracuse, N. Y., has designed 
and placed upon the market a cover with a switch- 
operating mechanism for use with such switches, when 
installed on Condulets of either the FS or FD series, 
which eliminates these objectionable features. This 
cover is made in one and two-gang forms. 


Two-Gang Gas-Tight Push-Button Switch Cover Installed on 
Conduiet. 


In one of the accompanying illustrations a two- 
gang cover is shown installed on a Condulet, while the 
other illustration is of a single-gang Condulet and 
cover with cover unmounted. Like the Condulet, the 
cover is a casting, either iron or brass, as specified. 
Iron covers are regularly finished in black enamel, 
although galvanized finish or any other plated finish 
will be furnished, if desired. Marine finish is standard 
for brass covers. . 

The mechanism which operates the push buttons is 
under the cone of the cover and is controlled by a 
shaft, flattened at its inner end and extending through 
the side of the cover where it terminates in the oper- 
ating handle. That portion of the shaft which passes 
through the cover is provided with grooves containing 
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Single-Gang Switch Condulet and Gas-Tight Cover Therefor. 


hard grease which effectually seals the bearing, and a 
rubber gasket likewise seals the joint between the 
cover and Condulet. “On” and “off” indicators, cast 
on the ends of the handle, facilitate the operation of 
the switch, 

With this cover and the necessary Condulet, it is 
now practical to use push switches in places where 
excessive moisture, explosive or corrosive vapors or 
fine dust circulate in the atmosphere, as in marine use, 
ammunition plants, refineries, textile and flour mills, 
and the numberless other locations which suggest 
themselves to the electrician. 


INCLOSED NO-VOLTAGE CIRCUIT- 
BREAKER. 


Motor circuits should be protected by means of 
no-voltage devices to prevent damage to the machine 
in case power is suddenly restored after having been 
cut off. Since it is coming to be the best practice to 
inclose the line switch for the motor, there has arisen 
a demand for inclosed types of no-voltage circuit- 
breakers for induction motors for which other no- 
voltage release has not been provided. ` 

An inclosed breaker of this type has recently been 
placed on the market by the Roller-Smith Company, 
223 Broadway, New York City. The inclosing case 
is built of substantial steel and is made in two sizes 
to fit the 45 and 1oo-ampere circuit-breakers. Its use 
obviates the need for preparing a separate inclosure 
for the breaker. These breakers are made for four 
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voltages, 110, 220, 312 and 440. At the left side of 
the case there is a target showing whether the breaker 
is on or off. The handle projecting from the front is 
arranged so that it can open the breaker by slight up- 
ward pressure, or close the breaker by a slight down- 
ward pressure. The top and bottom of the breaker 
are provided with wiring inlets, thus making connec- 
tion of the outfit very convenient. 


GRILL WITH ALUMINUM PANS. 


To meet the demand for a grill with rustproof pans, 
Landers, Frary & Clark, New Britain, Conn., have 
brought out their E986 four-heat round grill. This is 
similar to their regular E984 round grill but has two 
aluminum pans in place of the regular nickel-plated 
steel equipment. Being of solid seamless aluminum, 
these pans will withstand long boiling and soaking in 
water without damage and are desirable equipment for 
round grills. The pans may also be purchased sep- 
arately. 
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NEW METHOD OF USING ELECTRICITY 


TO AID GROWING CROPS. 


For many years experiments have been carried on 
both in this country and England with various methods 
of aiding crop growing by electricity. The method 
illustrated herewith, while not new in theory, is en- 
tirely new in the method of applying the theory to 
actual work. The method of making such a plan pos- 
sible by treating the seeds is also new both in theory 
and practice. Instead of the overhead structure, suc- 
cessfully used in Englånd except for cost, which in- 
volves the stringing of wires and setting poles over 
the area to be electrified, no wires or equipment are in 
the area occupied by the crops. The losses are by this 
method much reduced so that smaller and less costly 
equipment is possible. The equipment is not only 
cheaper, but the operation costs are said to be reduced 
to an extremely small amount. The set can be oper- 
ated from any commercial lighting circuit. 

The high-frequency current used is literally driven 
through the surface of the soil from special distribut- 
ing electrodes imbedded below the surface of the soil 
about 6 inches and arranged parallel to each other and 
on opposite sides of the field, along the fence lines. 

The control of the electricity is brought about by 
metallically coating the seed with a finely divided non- 
deteriorating metal before planting, thus not only creat- 
ing lines of low resistance but also creating a condition 
analogous to the coherer of the wireless set, since high- 
frequency waves are drawn to anything metallic. After 
the germination of the seed the metallic element is 
deposited in the heart of the roots of the plant, thereby 
increasing the rapidity of growth, volume and quality 
of production and earlier maturity. 

Test made during last summer at Lombard, Ill., on 
II acres of corn and a few rows of sugar beets are 
given below. 

Corn. 

(1) Came up three to four days sooner. 

(2) Increased the germination 31 to 39 per cent. 

(3) Increased the rapidity of growth 30 to 40 per 
cent. 

(4) Increased the volume of stalks 35 to 40 per 
cent. 

(5) Increased the corn production (estimated) 30 
to 40 per cent. 

(6) Increased the money value (estimated) per 
acre $25 to $35. 

SuGAR BEETS. 

(1) Increased the production in weight volume 15 
per cent. 

(2) Increased the sugar content 14 per cent. 

(3) Increased the money value per acre over $50. 

The above was done at a cost of less than 50 cents 
per acre for electricity and metallically coating the 
seed, and the apparatus installed cost less than $200. 

The final average height of the electrified corn was 
ove! 10 feet. It is generally believed that the principal 
effect of the electricity is the addition of nitrogen to 
the soil, or the actual nitrification of the soil, essential 
to the well being of plant life. Last summer was gen- 
erally cold and wet, which from an electrical point of 
view was adverse to the process, i. e., better results 
may be expected in a drier season. 

An increase in corn production only as much as the 
lowest values given in the table would certainly relieve 
the food shortage if only a few per cent of the farms 
were to be electrically equipped. One very distinct ad- 
vantage is that it will allow a farmer to cut off nearly 
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Electrical Crop-Growing Apparatus Placed at Edge of a Corn 
Field. 


one-half of the growing time, thereby having the crop 
in the full mature stage before there was any possible 
chance for frost to nip it, such as was generally expe- 
rienced in many parts of the country last fall. 

The inventor of this apparatus and method 1s 
R. D. McCreary, of Chicago, recently an equipment 
engineer for the Western Electric Company. The 
American Electro Agriculture Company, Borland 
Building, Chicago, has been organized to take over the 
patent rights and market the apparatus. 


MAGNETIC CONTROL FOR STEEL-MILL 
MOTORS. 


The illustration below shows a type of electro- 
magnetic control very successfully used for direct- 
current steel-mill motors up to fairly large sizes. It 
is made by the Westinghouse Electric & Manufactur- 
ing Company and is employed extensively at the new 
mills of the Mark Manufacturing Company, Indiana 
Harbor, Ind., described in our issue of May 11. The 
equipment is exceptionally rugged and is built for 
severe service. 


Magnetic Control Panels for Direct-Current Motors. 


June 1, 1918. 
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EASTERN STATES. 


WATERVILLE, ME. — Lockwood 
Company, Bridge and Water streets, is 
having plans prepared for the construc- 
tion of a one-story hydroelectric power 
plant at its works. I. W. Jones, Milton, 
N. H., is engineer. 


WELLESLEY, MASS. — Wellesley 
College is having plans prepared for the 
construction of a one-story addition, 
about 25x46 feet in size, to its boiler 
plant. French & Hubbard, X88 Pearl 
street, Boston, are engineers. 


CUMBERLAND, R. I.— Lonsdale 
Company, Lonsdale, near Cumberland, 
has awarded a contract for the construc- 
tion of a transformer building at its 
plant. The J. W. Bishop Company, 109 
Foster street, Worcester, Mass., is the 
contractor. 


STAMFORD, CONN.—Stamford Gas 
& Electric Company, 11-17 Bank street, 
has awarded a contract for the construc- 
tion of a brick pump and screen plant 
and valve house at its plant to cost 
about $10,000. The Vuono Construction 
Company, Bank building, Stamford, is 
the contractor. 


BINGHAMTON, N. Y.—Binghamton 
Light, Heat & Power Company has con- 
tracted with the Binghamton Cutlery 
Works for supplying electric power for 
the new plant to. be established by the 
company. Operations will be inaugu- 
rated about July 1, and about 150 horse- 
power will be required for initial work. 


JAMESTOWN, N. Y.—Art Metal 
Construction Company, Jones street and 
G avenue, has had plans prepared for 
improvements and alterations in its 
boiler plant, and the erection of an addi- 
tion. F. A. Shoemaker, Builders’ Ex- 
change, Buffalo, is engineer. 


NEW YORK, N. Y.—Young & Egan, 
Inc., manufacturer of electric lighting 
fixtures, etc, has announced the re- 
moval of its offices and show rooms 
from 489 Fifth avenue to 21 East For- 
tieth street. 


NEW YORK, N. Y.—Chatham Elec- 
tric Motor Corporation has leased prop- 
erty at 207-209'4 Wooster street, to pro- 
vide for extensions. 


NEW YORK, N. Y.—DeForest Radio 
. Telephone & Telegraph Company, 1391 
Sedgwick avenue, has acquired property, 
about 25x95 feet, on Sedgwick avenue, 
near One Hundred and _ Seventy-tirst 
Street, to be used, it is said, for exten- 
sions. 


SAYVILLE, L. I., N. Y.—The United 
States Government, Navy Department, 
Brooklyn, has awarded a contract to the 
E. J. Electric Installation Company, 221 
West Thirty-third street, New York, for 
the installation of a new electric flood 
lighting system at the local wireless sta- 
tion. 


SCHENECTADY, N. Y.—General 
Electric Company has awarded a con- 
tract for the construction of a drop 


forge building addition to its local 
works. The Samuel Austin Company, 
14230 Euclid avenue, Cleveland, Ohio, is 
the contractor. 


WATERTOWN, N. Y.— Northern 
New York Utilities Company, 137 Ar- 
senal street, 1s considering plans for 
the construction of a power station at 
Black river. The development is esti- 
mated to cost in the neighborhood of 
$500,000. James Brownell, Strickland, is 
engineer. 


DOVER, N. J.—New Jersey Power & 
Light Company has been awarded a con- 
tract by the Thomas Iron Company for 
supplying additional power to its plant 
tor tne operation of a 200-horsepower 
motor recently installed to be used in 
connection with a new hoist, which will 
be operated cn a 24-hour per day sched- 
ule, seven days per week. 


GLOUCESTER, N. J.—Public Ser- 
vice Electric Company has completed 
improvements in the electric street-light- 
ing system and inaugurated operations. 


GLOUCESTER, N. J.—Delaware & 
Atlantic Telephone Company has com- 
pleted arrangements for the immediate 
occupation of its new telephone exchange 
plant on Hudson street. Electric con- 
duits to the new plant are now being in- 
stalled. 


HARRISON, N. J.—General Electric 
Company, Schenectady, N. Y., has had 
plans prepared for the erection of a 
one and three-story producer building 
at its local works, about 50x100 feet in 


size. Edward M. Waldron, Inc., 665 
Broad street, Newark, is the con- 
tractor. 


HARRISON, N. J.—Standard Wire 
Company, 11 Passaic avenue, manufac- 
turer of electrical wires, etc., has ac- 
quired the three-story brick plant for- 
merly occupied by the Federal Wire 
Cloth Company on Passaic avenue, front- 
ing on the Passaic river. The plot is 
about 110x200 feet in dimension. 


JERSEY CITY, N. J.—Hoffman & 
Elias, 549 Colbs avenue, New York, have 
submitted the lowest bid to the city com- 
mission for electrical work in connection 
with the new school buildings Nos. 6 
and 23, at $11,489 and $12,179, respect- 
ively. These structures will be erected 
at the respective costs of $754,000 and 


$780,900. 


NEWARK, N. J.—Nitrogen Electric 
Company, 38 Spring street, manufac- 
turer of nitrogen-filled electric lamps, 
has leased property at 50 Spring street, 
to provide for extensions. 


OGDENSBURG, N. J.—The boiler 
plant at the local limestone quarry of 
the Wharton Steel Company was de- 
stroved by an explosion on May 22. It 
is said the company is considering plans 
for the immediate reconstruction of the 
structure, 


PERTH AMBOY, N. J.—Final ar- 
rangements have been made by the 
Standard Underground Cable Company, 


26 Washington street, for the purchase 
of about 36 acres of land on Wood- 
bridge township, and the deed for the 
property has been recorded. The com- 
pany is said to be planning for the con- 
struction of a large new plant on the 
site. 


POMPTON LAKES, N. J.—Plans 
have been completed by the Borough 
Council for the immediate construction 
of a two-story brick hydroelectric 
plant, about 40x67 feet in size, to be 
located on Corning Lake. The council 
has recently authorized a bond issue for 
$46,000 to provide for the structure. S. 
Firestone, Granite building, Rochester, 
N. Y. is engineer. 


PRINCETON. N. J.—The borough 
council is considering plans for imme- 
diate improvements in the electric fire 
alarm system. 


TRENTON, N. J.—Trenton & Mer- 
cer County Traction Company is now 
supplying power to the Trenton, Bristol 
& Philadelphia Traction Company to as- 
sist in the operation of the latter com- 
pany's traction system. 


EASTON, PA.—Pennsylvania Utili- 
ties Company has filed notice with the 
Public Service Commission of a bond 
issue of $110,000 to provide for im- 
provements, extensions, etc. 


ELWOOD CITY, PA.—The Pennsyl- 
vania Power Company has filed notice 
with the Public Service Commission of 
the issuance of bonds for $9,000 to pro- 
vide for improvements, etc. 


ENOLA, PA.—Pennsylvania Railroad 
Company has had plans prepared for al- 
terations and improvements in its local 
power plant and engine house. 


PHILADELPHIA, PA.~The United 
States Government has awarded a con- 
tract for the construction of the pro- 
posed one-story brick power house and 
one-story brick and concrete transform- 
er buildings to be located at the League 
Island Navy Yards. The work is esti- 
mated to cost $129,986. Thomas Reilly, 
Seventh and Sedgley streets, is the con- 
tractor. 


PHILADELPHIA, PA. — Miffin 
Chemical Corporation, Delaware and 
Tasker streets, has had plans prepared 
for alterations and improvements in its 
boiler plant. Frank E. Hahn, Philadel- 
phia, is architect. 


PHILADELPHIA, PA.—Tie Link- 
Belt Company, 2023 Hunting Park ave- 
nue, has filed plans for the erection of 
a one-story brick addition to its boiler 
plant. Alterations and improvements 
will also be made in the existing struc- 
ture. 


READING, PA—Announcement has 
heen made by the Reading Transit & 
Light Company of an increase of one 
cent per hour in the wages of the men 
emploved on the traction system cover- 
ing Norristown, Reading, Lebanon and 
neighboring suburbs, effective, June. 
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WAYNESBORO, PA.— Chambers- - 


burg, Greencastle & Waynesboro Street 
Railway Company has commenced the 
construction of a large new steel tower 
to be located near the new building of 
the company just completed in East 
Main street. The tower will receive the 
high tension current from Security, Md. 


BALTIMORE, MD.—The city has 
had plans prepared for the immediate 
installation of electric conduits, wires, 
etc., in Hollins street, Carrolton ave- 
nue and Hollins Market. C. H. Osborne 
is inspector of buildings. 


FREDERICKSBURG, VA. — The 
hoard of directors of the State Normal 
School will erect an electric power 
house and laundry. Address C. H. Rus- 
sell, president. 


NEWPORT NEWS, VA—Chesa- 
peake & Potomac Telephone Company, 
Lexington street, Baltimore, Md., has 
purchased property, about 75x175 feet 
in size, as a site for its Proposed new 
telephone exchange plant to cost $40,000, 


GIBSONVILLE, N. C.—Gibson Mill- 
ing Company is considering plans for 
the construction of an electric power 
system from Summers Mill to Gibson- 
ville, a distance of about five and one- 
half miles. 


BRANCHVILLE, S. C.—Plans are 
under consideration by Prescott Orr for 
the immediate installation of an elec- 
tric lighting plant. 


ATLANTA, GA.—On July 10 the 
question of issuing $75,000 in bonds for 
a generating plant at the city disposal 
works will be submitted to vote. Asa 
G. Candler, mayor. 


FLORIDA CITY, FLA.—De Berry 
Brothers are considering plans for the 
installation of an electric-lighting plant. 


SARASOTA, FLA.—The city is hav- 
ing plans prepared for the erection of 
a new power plant to generate electric- 
ity for the purpose of street lighting and 
the operation of the water works. W. H. 
Ginn, Sanford, Fla., is engineer. 


NORTH CENTRAL STATES. 


FRANKLIN, IND.—Franklin Water, 
Light & Power Company has petitioned 
for authority to issue bonds for exten- 
sion and improvements. Address S. R. 
Reno, manager. 


INDIANAFOLIS, IND. — Claims 
have been filed with the Marion county 
commissioners by the Indianapolis Light 
& Heat Company and the Merchants 
Light & Heat Company asking a refund 
of what the companies claim to be ille- 
gal taxes paid by them to thə county 
treasurer May 6. The former company 
asked for a refund of $17,024.72, with 
6 per cent interest since May 6 and the 
Merchants Heat & Light Company for 
$14,028 with 6 per cent interest from 
the same date. 


LAFAYETTE, IND.—The LaFayette 
Telephone Company has asked the In- 
diana Public Service Commission to 
contirm its purchase of the business of 
the Central Union Telephone Company 
in that city. The purchase price is $55,- 
000. The Central Union Telephone 
Company would continue to maintain 
an office in LaFayette for long distance 
calls only, but would cease to operate 
a local exchange business. The Com- 
mission has set June 17 as the date for 
the hearing. 


PERU, IND.—Peru Electric Manu- 
facturing Company, which has been 
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DATES AHEAD. 


Electrical Contractors’ Association 
of Georgia: Annual meeting, Tybee 
Island, Ga., June, 1915. Secretary, 
Dan Carev, 614 Chamber of Com- 
merce building, Atlanta, Ga. 


American Society of Mechanical 
Engineers. Spring meeting, Worces- 
ter. Mass., June 4-7. Secretary, Cal- 
vin W. Rice, 29 West 39th street, New 
York City. l 


National Electric Light Associa- 
tion. Annual 


Texas State Association of Elec- 
trical Contractors. Annual meeting. 
Galveston, Tex.. June 15, 1918. Sec- 
retary, H. S. Ashley, Fort Worth. Tex. 


- Southeastern Section, National Elec- 
tric Light Association. Annual meet- 
ing, Atlanta, Ga., June 19-20, 1918. 
Secretary-Treasurer, T. W. Peters, 
Columbus, Ga. 


American Institute of Chemical En- 
gineers. Summer meeting, Berlin, N. 
H., June 19-22. Hfeadquarters, Mt. 
Madison House, Gorham, N. H. Sec- 
retary, John C. Olsen, Brooklyn, N. Y. 


United States Independent Tele- 
phone Association. Annual conven- 
tion, Hotel Ta Salle, Chicago, Ill, 
June 25-28. Secretary, W. S. Vivian, 
19 South La Salle street, Chicago, IN. 


American Institute of Electrical 
Engineers. Annual convention, At- 
lantic City, N. J., June 26-28. Sec- 
retary, F. L. Hutchinson, 23 West 39th 
street, New York City. : 


Ohio Electrice Light Association. 
Annual meeting, Cedar Point, Ohio, 
July 10-12. Secretary, D. L. Gaskill, 
Greenville, Ohio. ; 


National Association of Electrical 
Contractors and Dealers. Annual 
convention, Cleveland, Ohio, July 17- 
20. Secretary, Harry C. Brown, 101 
West 40th street, New York City. 


Northwest Electric Light and 
Power Association; affiliated with N. 
E. L. A. Annual meeting. Septem- 
ber 11, 1918. Secretary, George L. 
Myers, Pacific Power & Light Com- 
pany, Portland, Ore. 


International Association Munici- 
pal Electricians. Annual conven- 
tion, Atlanta, Ga., September 24-27. 
Secretary, Clarence R. George, Hous- 
ton, Tex. 


managed by Charles G. Burton, has 
been sold to Frank Moeck, of Peru, by 
C. H. Brownell and the Citizens’ Na- 
tional Bank. The latter parties pur- 
chased the business at a receiver's sale 
several years ago. The purchase price 
has been withheld. 


ATHENS, ILL.—Permission has 
been extended tke Cass county Tele- 
phone Company and C. W. Carr, repre- 
senting the Athens Electric Light Com- 
pany, to erect a high tension wire over 
the tracks of the Chicago, Peoria & St. 
Louis Railroad Company. 


ROCKFORD, ILL.—A special com- 
mittee has been appointed by Mayor 
Rew to investigate the proposition of a 
municipally owned: electric light and 
power plant. The committee is com- 
posed of Aldermen Clothier, Ogren, 
Murphy, Groon and Johnson. 


CAMERON, MO.—A force draft sys- 
tem for the power house was referred 
to the electric light committee for in- 
vestigation. 


KANSAS CITY, MO.—A. Holtman 
Heating Company is considering plans 
for the rebuilding of its two-story re- 
inforced-concrete plant, about 110x125 
feet, at Eighteenth and Holmes streets, 
recently destroyed by fire. The new 
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works are estimated to cost about $,- 
000, Smith, Rea & Lovitt, Kansas City, 
are architects. 


LEES SUMMIT, MO.—Green Light 
& Power Company is considering exten- 
sions in its transmission system from 
Lees Summit to Little Blue. 


PLEASANT HILL, MO—L. K. 
Green & Son, the Pleasant Hill electric 
light and power company, have bought 


the H. P. Duan electric light plant at 
Adrian, Kans. 


ST. LOUIS, MO—Union Electric 
Light & Power Company has increased 
its capital from $21,240,000 to $22,240,- 
000, Improvements will be made. 


CEDAR, KANS.—J. E. Sarvers, 
Solomon Valley Light & Power Com- 
pany, has stated that, with the city’s 
permission some changes will be made 
in the wiring system. 


CHENEY, KANS.—Election was 
held recently to vote $15,000 bonds for 
purpose of purchasing, extending and 
improving an electric light plant. Keith 
E. Cox, city clerk. 


GARNETT, KANS.—Election has 
been called for June 4 to vote $65,000 in 
bonds for the purpose of improving the 
electric lighting and water plant and 
furnishing light, power and water to the 
inhabitants of said city. F, S. Mitch- 
ell, city clerk. : 


HUDSON, KANS.—German Valley 
Telephone Co. will soon commence 
work on the new Central office on Main 
street. 


LARNED, KANS.—At the meeting 
of the city council May 8 a contract was 
granted to Nathan L. Jones, allowing 
him the privilege of purchasing the sur- 
plus energy from the municipal electric 
light plant at a price based on the cost 
of electric service plus a profit. Mr. 
Jones and his associates are making 
apphcation to the charter board of the 
state for a charter to form a corpora- 
tion, which will at once proceed to build 
a transmission line up the Pawnee Val- 
ley and from the station of Frizell south 
to Garfield to connect with a line just 
completed by Mr. Jones from the line 
running to Lewis and Belpre from the 
plant at Kinsley. 


MANKATO, KANS.—Jewell County 
Telephone Company and the Mutual 
Company have been invoicing the Mu- 
tual plant and equipment with a view to 
consolidating the two systems. After 
the inventory has been completed, the 
stockholders of the Mutual Company 
will have a meeting to vote on the ques- 
tion of the sale of their company to the 
Jewell County Company. 


WELLSVILLE, KANS.—C. A. Smith 
has petitioned for authority to supply 
the town of Gardner and Edgerton with 
electricity by transmission. 


SOUTH CENTRAL STATES. 


. RECTOR, ARK.—Luther King is pre- 
paring plans for construction of a power 
plant. 


GUYDAN, LA.—Bonds in the sum of 
$20,000 for water works and $150) for 
electric light svstem have been voted. 


NEW ORLEANS, LA. — Liberty 
Manufacturing Company, recently or- 
ganized, has acquired a manufacturing 
building at Carrollton avenue and Ole- 
ander street, and ts planning for imme- 
diate operations for the manufacture of 
electric machinery. 
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VILLE PLATTE, LA.—The city is 
planning for improvements and exten- 
sions in the electric lighting system to 
cost about $5,000, 


POTEAU, OKLA.—Citizens’ Con- 
solidated Power & Electric Co. chartered 
with $25,000 capital stock by Wiley W. 
Lowrey, H. J. Fowler, E. S. Hutton, 
Poteau. 


STONEWALL, OKLA.—Oklahoma 
Power & Transmission Company con- 
templates extending electric transmission 
system to Stonewall. 


YALE, OKLA.—The city is consider- 
ing a bond issue for $200,000 to provide 
for the construction of an electric light 
system and water works. 


MERCEDES, TEX.—Mercedes Wa- 
ter, Light & Power Company will pur- 
chase an engine and generator. Address 
the manager. 


WESTERN STATES. 


BELLINGHAM, WASH.—A power 
plant that is to be larger than the one 
destroyed by fire some time ago is to 
be erected by the Boundary Red Moun- 
tain Mine this summer at a cost of sev- 
eral thousand dollars. 


EVERETT, WASH.—The United 
Steel Company, which is to install an 
electric furnace in addition to the two 
reheat furnaces which it proposes to in- 
stall in its plant here is asking bids for 
erection of its buildings. The main 
building is to be 710x200 in dimensions. 
Two large magnets operated by electric- 
ity for handling scrap will be a part of 
the equipment. 


SEATTLE, WASH.— Council has 
passed over the veto of the mayor a 
bill granting a franchise to the National 
District Telegraph Company to install 
a signal alarm system in the city. 


SEATTLE, WASH.—Work is to 
start at once on construction of the $30,- 
(00 concrete power station of Stone & 
. Webster for the Puget Sound Traction 
Light & Power Company at 6500 14th 
-avenue South. ~~ BS wel 


SEATTLE, WASH.—An_ ordinance 
has been passed by the city council au- 
thorizing an appropriation of $100,000 
for municipal railway construction from 
the bond fund. 


SEATTLE, WASH.—Plans are un- 
der consideration by the Rothert Proc- 
ess Steel Company, 622 Harriman street, 
for the installation of a 1-ton electric 
furnace at its plant in connection with 
other extensions. 


SPOKANE, WASH.—The city is 
planning for improvements and exten- 
sions in the electric street lighting sys- 
tem. f 


TACOMA, WASH.—A bond sale is 
to provide funds for extension of the 
tide flats line and the purchase of new 
equipment. 


WENATCHEE, WASH. — Chelan 
Falls Power Company has filed applica- 
tion with the Douglas county commis- 
sioners for permission to construct and 
operate electric transmission lines over 
certain sections of the county. 


PORTLAND, ORE—Northwestern 
Electric Company has been granted a 
permit to erect a one-story $250,000 
power plant at the foot of Lincoln 
street. Charles C. Moore & Company 
are the engineers on the job and con- 
‘struction work will be done by the 
owners. 
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RICHMOND, CAL.—The city council 
has approved an appropriation of $12,- 
OOV to provide for the purchase of the 
necessary electrical equipment in con- 
nection with the municipal wharf now in 
course of construction. 


RIVERSIDE, CAL.—Southern Sierra 
Power Company has recently purchased 
one of the reinforced-concrete buildings 
of the Riverside Abstract Company on 
Eighth street. The company is plan- 
ning to remodel the building and con- 
struct an addition, and will use the 
structure for ofhce purposes. 


SAN PEDRO, CAL.—In connection 
with extensive additions to the plant 
of the Southwestern Shipbuilding Com- 
pany located south of Fish Harbor 
Wharf, a new transformer station, about 
2Ux27 feet will be erected. 


FRESNO, CAL.—The city is planning 
for the immediate installation of an 
electrolier system on South Van Ness 
avenue. Plans have been prepared hy 
Clarence Murray, city engineer. 


JACKSON, CAL.—Gage Mining 
Company, located near Shawmut, is con- 
sidering plans for the complete electri- 
fication of its mines, power to be sup- 
plied by the Sierra & San Francisco 
Power Company. 

LOS ANGELES, CAL.—Pacific Elec- 
tric Railway Company has had plans 
prepared for the construction of a power 
plant, about 60x120 feet, reinforced-con- 
crete, brick, and steel, in connection 
with the erection of a number of other 
buildings at Torrance. 


LOS ANGELES, CAL.—The board 
of Public Utilities Commissioners has 
recently handed down an order requir- 
ing the Pacitic Electric Railway Com- 
pany to double-track its traction line 
between Wilmington and Long Beach. 


LOS ANGELES, CAL.—Pacifie Elec- 
tric Railway Company has had plans 
prepared for the construction of a one- 
story brick electric sub-station, about 
32x50 feet, to be located at Slauson 
Junction, Slauson and Long Beach ave- 
nues. 

OCEANSIDE, CAL.—Plans are un- 
der consideration by the Board of Su- 
pervisors for the installation of an 
electric street lighting system. 

RED BLUFF, Cal.—The city has had 
plans prepared for the immediate in- 
stallation of a new municipal hghting 
system. 


ee —————— eens eS en 


CENTRIFUGAL PUMP.—Bids will 
be received until 8 p. m., June 3, by J. 
M. Aretz, city clerk of Chaska, Minn., 
for installing one 4-inch, 2-stage high 
lift centrifugal pump, directly connected 
to a 20-horsepower, 1,800 RPM, 60-cycle, 
220-yolt G. E. squirrel-cage induction 
motor with hand compensator. 

ELECTRIC LIGHT LINE.—Bids 
will be received until 2 p. m., June 3, 
by G. W. Wray, auditor of Union coun- 
ty, for constructing an electric light line 
to county nhrmary. 


ELECTRIC LIGHT SYSTEM, ETC. 
—Bids will be received on June 6 for 
completing the Central avenue viaduct 
at Kansas City, Mo. The specifications 
include an electric light system, wiring 
lights and poles. Address H. Payne, city 
clerk, Kansas City, Mo. 


INCORPORATIONS 


MOBILE, ALA. — Baerman-Hugenot 
Electric Company. Capital, $15,000, To 
engage in a general electrical contracting 
capacity. Incorporators: R. Baerman, 
H. Baerman, and E. T. Hugenot. 


PINE BLUFF, ARK.—Pine Bluff 
Battery Company. Capital, $10,000, To 
manufacture electric batteries. Incor- 
porators: G. M. Rudd, H. A. Techumo, 
and R. G. Craig, Pine Bluff. 


DOVER, DEL.—National Fire & Bur- 
glary Prevention Company. Capital, 
$150,000, To manufacture fire and bur- 
glar alarm systems, etc. Incorporators : 
M. M. Clancy, F. A. Armstrong, Wil- 
mington. 


INDIANAPOLIS, IND. — Higgins- 
Lalley Light Company has been incor- 
porated with capital of $7,500 to buy 
and sell light and power plants, equip- 
ment and accessories. The incorpora- 
tors are George W. Higgins, H. M. 
Higgins and Larz A. Whitcomb. 


PRINCETON, IND.—Princeton Utili- 
ties Company has been incorporated 


, with a capital of $40,000 to supply light, 


heat, power and water for Princeton and 
surrounding territory. Among those in- 
terested are James C. Johnston, Sam T. 


Heston, H. E. Bacon, Jacob L. Knauss, 


and Samuel L. May. 


HAZARD, KY.—Electrical Supply & 
Repair Company. Capital, $25,000. To 
manufacture electrical supplies. C. E. 
Carlin is the principal incorporator. 


NEWARK, N. J.—Threadless Pipe 
Fitting Company. Capital, $30,300. To 
manufacture electrical appliances. In- 
corporators: Joseph G. Fenster, Samuel 
Lederman, and Edward S. Schwartz, 
Newark. 

NEWARK, N. J.—Electric Service 


Company. Capital, $250,000. To en- 
gage in a general electrical engineering 


capacity. Incorporators: Wiliam J. 


Van Vleck, Charles D. Winters, and 
George H. Palmer, Newark. 


UNION HILL, N. J.—Carbon Com- 
pany, Inc. Capital, $100,000. To manu- 
facture incandescent lamps. Incorpo- 
rators: Edward J. Simon, John T. Si- 
mon, and Mydron D. Grove, Wee- 
hawken. 


WEST ORANGE, N. J.—Edison Pri- 
mary Batteries Company has been in- 
corporated with an authorized capital of 
$500,000 as a subsidiary of the Thomas 
A. Edison Company, Inc. Incorporators : 
Thomas A. Edison, Charles Edison, and 
Stephen B. Mainbert. 


CLEVELAND, OHIO. — Freeman 
Electric Company has been incorporated 
with a capital of $10,000, N. K. Free- 
man and Benjamin Feinsilber, incor- 
porators. 


SAN ANTONIO, TEX.—B. V. D. 
Electric Manufacturing Company was 
recently incorporated with a capital of 
$25,000, John B. Atroff and Charles L. 
Vandunker are the incorporators. 


CLARKSBURG, W. VA.— Home 
Electric Equipment Company has been 
incorporated with a capital of $10,000 to 
install electric light systems. Harlow 
T. Gates and Andrew I. Bayle, of Pitts- 
burgh, are the incorporators, ; 
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Cutler-Hammer Receives Certificate of Endorsement — 
Change in Ownership of the Stentor Electric Company 


The Klaxon Company, of Newark, 
N. J., has absorbed the Stentor Elec- 
tric Manufacturing Company, of 
Long Island City, N. Y. The Auto- 
phone and other loud-speaking tele- 
phone instruments, formerly manu- 
factured by the Stentor Electric Man- 
ufacturing Company, will be marketed 
by the Klaxon sales organization. 
The Autophone’ business will be 
handled from the Klaxon Company’s 
office in the Hyatt building, Detroit, 
Mich. 


National X-Ray Reffector Company, 
235 West Jackson boulevard, Chi- 
cago, has issued a new bulletin on in- 
dustrial lighting with X-ray reflectors. 
This points out the many benefits 
that result from good shop lighting, 
showing how production is increased, 
accidents are prevented, less work 1s 
spoiled, working conditions are mate- 
rially improved, all at comparatively 
low lighting cost. The advantages of 
using silvered-mirror glass reflectors 
are explained and the several types 
of these units are described and illus- 
trated. A large number of views are 
given of typical installations of this 
equipment, also one showing flood 
lighting with the company’s projector 
units. 

Crocker-Wheeler Company, manu- 
facturer of electric motors, genera- 
tors and transformers, both alternat- 
ing and direct current, Ampere, N. J., 
is distributing a number of new bul- 
letins. One of these. Bulletin 183, 
superseding Bulletin 157, takes up the 
use of the motor drive for printing 
machinery and demonstrates by illus- 
trations the practical manner in which 
Crocker-Wheeler motors are applied 
to all kinds of machinery in printing 
and publishing establishments. The 
great advantages obtained by this 
means have been recognized by everv 
progressive printer and publisher, and 
these may be summarized as in- 
creased output, case of control, sav- 
ing in power. increased light, freedom 


from dirt, flexibility of arrangement 
with its consequent cconomies, and 
increased efficiency. Several forms 


of motors are described and illustra- 
tions of a few typical cases of hun- 
dreds of applications of Crocker- 
Wheeler motors to such machinery 
are given. Bulletin 184. which super- 
sedes Bulletin 153. describes and 
illustrates direct-current lighting and 
power generators of direct-connected 
and engine types. and among the 
special features of design and con- 
struction claimed for these products 
are their compactness, simplicity and 
durability. Another bulletin, No. 185, 
discusses the use and requirements of 
coupled and belt types of alternating- 
current generators. Fach and everv 
part of these generators is illustrated 
and described in detail, and the many 
advantages afforded by these types 
are clearly brought out. 


Crouse-Hinds Company, Syracuse, 
N. Y. has ready a complete descrip- 
tion with illustrations and listings of 
the new steam-tight  push-switch 
covers for condulets of the FS or FD 
series. A copy of this descriptive 
matter and data, which is designated 
as condulet bulletin No. 1000H, will 
be sent free on request to the com- 
pany. 


Ward Leonard Electric Company, 
Mount Vernon, N. J., is distributing 
circular No. 502, dealing with the 
Ward Leonard current regulating 
rheostat. This rheostat is of a low 
resistance, especially developed for 
use with 30-40-volt individual light- 
ing plants and the 20-ampere Mazda 
projector lamp, and is equipped with 
a high grade ammeter calibrated to 
great accuracy. A diagram showing con- 
nections for regulating resistance 
for 30-40-volt isolated lighting plants, 
and complete instructions as to the 
method of operation are contained in 
the pamphlet. Another circular issued 
by the company illustrates and de- 
scribes the Universal charging rheo- 
stat, for charging of starting, lighting 
and ignition batteries. This rheostat 
can be used to charge any number of 
cells from one to the maximum. De- 
tailed information as to charging, 
method of operation, etc., is given in 
the pamphlet. 


Cutler - Hammer Manufacturing 
Company, Milwaukee, Wis., is in re- 
ceipt of a certificate of test and en- 
dorsement of its “Seventy Fifty” 
switch. This certificate was accom- 
panied by a report of the test made 
by De Witt V. Weed, Jr., expert in 
charge of test. which contains among 
other: intormation, reference to the 
ready means of attaching this feed- 
through switch at convenient points 
of flexible connections used with any 
electrical appliance. It also mentions 
how invaluable this switch is attached 
to the cord of an electric iron since, 
the report goes on to say, “the current 
must frequently be turned on and off 
and disconnecting the plug is usually 
annoying. With the switch installed 
pressure on the light-colored button 
allows the current to flow, and the 
black button turns it off. This device 
not only saves the operator incon- 
venience, delay and mental anguish, 
but it prolongs the life of the ap- 
pliance by eliminating sparking at the 
plug. reducing the wear on the ter- 
minals and decreasing repairs.” All 
tests made by the Tribune Institute 
are practical, the appliance or device 
being given actual service, approxi- 
mating average household conditions 
and certificates are awarded when the 
number of points given a device is 


above 75. The C-H Seventy Fiftv 
Switch was given an award of 93 
points, getting the highest possible 


marks for construction. efficiency of 
design and efficiency of operation. 


Cooper Hewitt Electric Company, 
Hoboken. N. J., has in recent months 
completed some very important instal- 
lations of Cooper Hewitt lamps in 
large industrial works engaged on gov- 
ernment contracts. Included among 
these is the Ford plant building sub- 
marine chasers at Detroit, where 1.600 
lamps were installed. The plant ot 
Dodge Brothers, Detroit, busily en- 
gaged on ordnance work, has 1.200 
Cooper Hewitt lamps. The Moline 
(I1) plant of the Root-Vandervoort- 
Wagner Company, making naval guns, 
has installed 500 lamps. Another large 
plant so equipped is that of the Ed- 
ward Valve & Manufacturing Com- 
pany, East Chicago, Ind. Each ot 
these plants is now working 24 hours 
a day and it has been found that the 
men turn out more work at night in 
some cases than by day. Cooper 
Hewitt Company states that the 
average results obtained from some 
40 or 50 installations of Cooper 
Hewitt lamps show that these bring 
about a reduction in spoilage of 25 
per cent, reduction in accidents of 30 
per cent, and an increase in output 
averaging 10 per cent, all extremely 
valuable features just now. 


Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, Pa., 
in order to impress upon the minds of 
its employes the tremendous amount of 
food products and manufacturing ma- 
terial wasted each day in a large manu- 
facturing pint, has devised the novel 
scheme of fitting up a storage battery 
truck as a traveling exhibit, upon which 
is a collection of food material, includ- 
ing bread, butter, meat, cakes, crackers, 
fruit, etc., as well as a quantity of manu- 
facturing materials, such as copper, zinc, 
lead, mica, rubber, felt, gum and simi- 
lar materials much of which could be 
used to advantage. It is estimated that 
the food stuffs wasted each day amount 
to between $35 and $50, the cost of 
which is borne by employees. The 
waste of material amounts to hundreds 
of dollars per day and would be a loss 
to the company were it not that a force 
of men are continually assorting the 
seemingly scrap material and turning it 
back for use or so that the highest price 
may be obtained for scrap produce. All 
of this waste is largely due to the 
thoughtlessness and carelessness of the 
employees. Above the material is con- 
structed a sign, reading in large letters: 
“wasted?” and underneath the words 
“Food brought from your homes,” and 
on the other side “Materials belonging 
to the company.” This truck was 
driven up and down the shop aisles so 
that the employes could look upon it 
and form in their minds some idea of 
the waste. An object lesson such as 
this is particularly valuable at a time 
like the present when conservation is so 
strongly urged and when all precautions 
to effect as little Waste as possible should 
bentaken, 
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Men in Service 


Henry G. Kobick Enters Aviation Section of Signal Corps 
— National Ex-Ray Reflector Company Roll of Honor 


Luke D. Boucer, for many years con- 
nected with the San Francisco collection 
department of the Pacific Telephone & 
Telegraph Company, has answered the 
call to arms, joining the 329th Field Sig- 
nal Battalion, and is at present located 
at Camp Fremont. 


Paciric Power & Licut Company, 
Portland, Ore., in the May number of 
its bulletin publishes its honor roll, 
containing 38 nanies, and shows the po- 
sition held with the company, military 
organization and present address where 
available. 

Henry G. Kcelck, acting superin- 
tendent of the employment bureau of 
the Commonwealth Edison Company, 
Chicago, has entered the aviation sec- 
tion of the Signal Corps and has left 
for Champaign, lll. He volunteered a 
number of months ago and was accepted 
at that time, subject to call, and is now 
fulfilling his obligation. Mr. Kobick 
entered the services of the company in 
the employment bureau nine years ago 
as a clerk, steadily progressing to the 
osition of head clerk. When E. A. 

dkins gave up the work of superin- 
tendent of the bureau, Mr. Kobick was 
appointed acting superintendent. He has 
not only seen his department develop to 
a high degree of efficiency, but is largely 
responsible for much of that growth. 


ROBERT E. SAYNER has left the mainte- 
nance department of the National X- 
Ray Retlector Company to join the 
navy, and is now at Great Lakes Naval 
Training Station. 


ELECTRICAL SUPPLY JOBBERS’ ASSOCIA- 
TION, with headquarters at Chicago, now 
carries on its roll of honor the names 
of 1,702 men formerly in the employ of 
members of the association but now in 
active service with either the army or 
the navy. 


FRANK E. Humpenrt, for the past seven 
years manager of the Pacitic Telephone 
& Telegraph Company at Hayward, 
Cal. has enlisted for ‘active military 
duty. He has been succeeded by John 
Robinson, formerly of the sales depart- 
ment, San Francisco. 


Mayor Ducato C. Jackson, formerly 
of the engineering firm of D. C. Jack- 
son & Wm. B. Jackson, Chicago, and 
now with the Engineer Officers Re- 
serve, is on his way to France in com- 
feiance with a cabled request from 
General Pershing, asking whether he 
were available for immediate service 
there. Major William B. Jackson, also 
a member'of the same firm and now 
connected with the Quartermaster’s 
Corps, is on duty at Camp Merritt, 
New Jersey, as officer in charge of 
utilities. 


G. F. Evans, resident engineer of the 
National X-Ray Reflector Company in 
Ohio, is now serving Uncle Sam. He 
has been assigned to special illumination 
development work with the 437th Engi- 
neers. 


Paciric TELEPHONE & TELEGRAPH 
Company, Fresno, Cal., in the May 
issue of the magazine, publishes a 
complete list of former employes 
of the company who are now actively 
engaged in the military or naval service 
of the United States. The list num- 
bers approximately 720 names and rep- 
resents a large proportion of this com- 
pany's employes now serving with the 
colors. 


NATIONAL X-Ray REFLECTOR Com- 
PANY, of Chicago and New York, now 
carries the following names of employes 
on its roll of honor: T. H. Bailey, 
George D. Bryson, A. J. Bruder, Dar- 
win Curtis, William Clancy, R. S. Da- 
vies, C. G. DeSwarte, G. F. Evans, Vic- 
tor Gensch, William A. Goldschmidt, 
Paul C. Hunter, William Laith, R. C. 
MacDonald, A. R. Morey, Walter 
Mundt, John Olinski, C. B. Pate, G. P. 
Prichett, John Rader, L. L. Rounds, 
Robert E. Sayner, Andrew Schmidt, Joe 
Schram, J. K. Selleck, William Slattery, 
N. C. Sullivan, John Wedyck, E. K. 
White and Frank Wozniak. 
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The electrical industry is not oniy turning over its resources and facilities to the Government to hasten the winning of the 
war but is giving unselfishly of its best men, who are vitally needed because of their specialized training. The American 
oe & Telegraph Company has prepared the accompanying illustration as typifying the service of telephone engineersjJat 
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Personal 


J. H. Van Brunt Elected President of Missouri Association 
—William Baum Joins Milwaukee Railway and Light 


James T. Wuite, formerly manager 
of the Oregon Gas & Electric Company 
at Roseburg, Ore., has been appointed 
manager of the Oregon Gas & Electric 
Company, Medford, Ore., succeeding O. 
R. C. Grow, resigned. 


F. W. ArTHUR, who has for seven 
years been connected with the railway 
and power department of the Westing- 
house Electric & Manufacturing Com- 
pany at Cincinnati, Ohio, has resigned 
to become superintendent of sales of the 
Northern Ohio Traction & Light Com- 
pany of Akron, Ohio. 


GreorGE B. GALLAGHER, at a recent 
meeting of the board of directors of the 
Edison Electric Illuminating Company 
of Brooklyn, N. Y., was elected a direc- 
tor to fill the vacancy in the board cre- 
ated by the death of the late Bernard 
Gallagher. Mr. Gallagher has-also been 
elected to fill a similar vacancy in the 
board of directors of the Kings County 
Electric Light & Power Company. 


. Witt1am Baum, who has been dean 
of the School of Engineering of Mil- 
waukee for the last two vears, has re- 
signed his position to become research 
engineer for the Milwaukee Railway & 
Light Company, which office has been 
newly created. Prior to engaging in 
educational work, Professor Baum was 
connected with the General Electric 
Company for 14 years, during three 
years of which he was its foreign rep- 
resentative. 


Rarru W. E. Donces, president of 


the Board of Public Utility Commission- - 


ers of New Jersey, was recently com- 
missioned a lieutenant-colonel in the 
National Army. Governor Edge of New 
Jersey has requested Secretary of War 
Baker to permit the continuance of 
Colonel Donges’ commissionership un- 
til important rate cases now pending 
have been decided. He has been a mem- 
ber of the State Board since 1913, at 
which time he was appointed to the po- 
sition by Woodrow Wilson, then gov- 
ernor of New Jersey. 

J. H. Van Brent, vice president and 
general manager of the St. Joseph Rail- 
way & Light Company, St. Joseph, Mo., 
was elected, president of the Missouri 
Association of Public Utilities at its re- 
cent annual meeting. Mr, Van Brunt 
began his business career in the banking 
house of R. B. Newcombe & Company 
of New York City in 1885. In 1&9, when 
Newcombe & Company and the Harri- 
man interests were purchased by the 
St. Joseph Railway & Light Company, 
Mr. Van Brunt was sent to St. Joseph 
to take charge of the receipts. After a 
short period he was appointed superin- 
tendent of the railway department, 
which at that time was propelled by 
mule power. Mr. Van Brunt has been 
identified with the St. Joseph Company 
in different capacities since that time, 
and in 1902 was elected vice-president 
and general manager, which position he 
now holds. 


HERBERT A. SEYMOUR, superintendent 
of the employment bureau of the Com- 
monwealth Edison Company, Chicago, 
has been appointed to the position of 
acting superintendent, succeeding H. G. 
Kobick, resigned. 


Grorce E. Haccas has been appointed 
assistant to the general manager of the 
Cumberland County Power & Light 
Company, Portland, Me. Mr. Haggas 
has been connected with the company 
since 1915 when he was engaged to do 
valuable work in the engineering de- 
partment. 


R. M. Horcson, formerly connected 
with the Philadelphia, Pa., office of the 
General Electric Company, has been 
elected vice-president and general man- 
ager and also director of the Bingham- 
ton Light, Heat & Power Company, 
Binghamton, N. Y., succeeding P. A. 
Staples, resigned. Mr. Hodgson has 
also been elected second vice-president 
and general manager of the Sayre Elec- 
tric Company, Sayre, Pa. 


J. C. Tuirtwa.i, for the past six 
years connected with the railway trac- 
tion engineering department of the Gen- 
eral Electric Company, Schenectady, N. 
Y. has resigned to accept a position 
with A. Merritt Taylor, in the Fleet 
Corporation of the United States Ship- 
ping Board. During that time his work 
was chiefly in the application of electric 
railway equipment and apparatus, and 
studies in economies of operation. Pre- 
vious to joining the staff of the General 
Electric Company, he was for nine years 
in the mechanical department of the 
Brooklyn Rapid Transit Company, 
Brooklyn, N. Y. Mr. Thirlwall is un- 
usually well qualified for his new posi- 
tion because of his operating and manu- 
facturing experiences and his progres- 
sive ideas. 


J. I. Banasu, for 11 years actively 
engaged as engineer at the Underwrit- 
ers’ Laboratories, Chicago, in the exam- 
ination and testing of hazardous 
appliances, has been appointed en- 
gineer-in-charge of the Casualty De- 
partment. He succeeds S. V. James, 
who is now mechanical engineer on 
special research work at the Lab- 
oratories. Mr. Banash is a graduate 
of the Massachusetts Institute of Tech- 
nology, a member of the American So- 
ciety of Mechanical Engineers, the Na- 


tional Fire Protection Association, the | 


National Welding Council, and the In- 
ternational Association of Fire Engi- 
neers. He has done much work with 
committees of these associations in pre- 
paring specifications for the manufac- 
ture, use and maintenance of appliances 
involving fire and accident hazards with 
the end in view of reducing these haz- 
ards. The experience which Mr. Ban- 
ash brings to the department will be of 
special advantage in meeting the prob- 
lems of devising test apparatus and 
standardizing test methods frequently 
difficult and complex. 


E. E. Boon, in charge of the industrial 
and mining section of Westinghouse 
Electrical & Manufacturing Company, 
East Pittsburgh, Pa., visited the com- 
pany's Chicago office last week 


E. L. Muwncer, for the last 23 years 
superintendent of the Gloucester Elec- 
tric Company, Gloucester, Mass., has 
been promoted to the position of gen- 
eral manager of the company. 


Harci E. Berc, formerly connected 
with the contract department of the 
Commonwealth Edison Company, Chi- 
cago, has joined the Booth Hall Com- 
çany, manufacturer of electric furnaces, 
as assistant purchasing agent. 


CuHarces N. GILMORE, formerly with 
the Enterprise Electric Construction & 
Sales Company of Cleveland, Ohio, has 
resigned to accept a position in the mer- 
chandising department of the Cutler- 
Hammer Manufacturing Company at 
Cleveland. 


E. G. Hoxrzer, for the past 15 years 
manager of the Faston Gas Works, has 
been appointed manager of the Jenkin- 
town division of the Philadelphia 
Suburban Gas & Electric Company 
during the absence of L. R. Dutton, 
who is now engaged in war welfare 
work with the Y. M. C. A. 


G. H. BLAIKIE, formerly auditor of 
the Albany Southern Railroad, Albany, 
N. Y., has been appointed to the newly 
created position of auditor of the Con- 
necticut Light & Power Company with 
general offices at Waterbury, Conn. His 
appointment to this position has largely 
been the result of his record with the 
Albany Southern Railroad. 

Obituary. — 

W. H. CARNAHAN, assistant treasurer 
of the Illinois Traction System, died at 
Champaign, Ill.„ May 18, at the age of 
62. He had been associated with Wil- 
liam B. McKinley, president of that com- 
pany, for 40 years in various undertak- 
ings and had been assistant treasurer 
of the Illinois Traction System and its 
component lighting and power com- 
panies for 15 years. 


JAMES KEMPSTER, of New York, died 
at his residence in that city May 22, 
following a long illness. He was a very 
widely known electrical printer, and for 
over twenty years was the printer of this 
journal, while it was published in New 
York. In addition he printed nearly all 
the matter for the Western Umon Tele- 
graph Company, the Postal Telegraph & 
Cable Company and the National Elec- 
tric Light Association. Mr. Kempster 
had a very large acquaintance among 
electrical men and was a popular and 
greatly esteemed printer, having estab- 
lished the James Kempster Printing 
Company in 1882, the year that the 
ErctricaL: Review was frst published. 
He leaves one son and three grand- 
daughters. 
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Copper Prices. 


The War Industries Board, during the 
last week in May, had under considera- 
tion the matter of again fixing the price 
of copper for another period beginning 
June 1. Copper producers have been ask- 
ing for a material advance in the Gov- 
ernment price to meet advancing costs 
of mining, smelting and refining. The 
price of 2314 cents has been in effect since 
last September, and it is conceded that 
the larger producers, at least, have been 
making money with copper at that price. 
With tne smaller operators. however, 
whose producing costs are higher than 
those of the larger operators, the price 
has seemed hardly ample. 

Within the last month copper con- 
sumption, for both war and domestic pur- 
poses, has been tremendous, with the 
prospect of an increase rather than a 
diminution in demands, and this fact 
makes it imperative that production shall 
come up to the maximum. According to 
all reports it is evident that producing 
concerns have been operating far below 
maximum capacities, and the advance in 
price seems necessary to bring about a 
speeding up of mines, mills, smelters and 
refineries. The action of the War Indus- 
tries Board decided that the price of cop- 
per remain at 23% cents a pound for 75 
days, from June 1 to August 14. 


Adirondack Electric Power Favors 
Merger Plans. 


Stockholders of the Adirondack Electric 
Power Corporation almost unanimously 
favor plan for merging with five up-state 
New York light and power companies 
controlled by the General Electrice Com- 
panv. Approximately 95 per cent of the 
$9,500,000 common stock has been denos- 
ited or will deposit in favor of the plan. 
Outright opnosition is represented by less 
than 300 shares. Practically the same 
proportion of the $2,500,000 preferred has 
also signified its assent. Approval of only 
two-thirds of the stock is required. 

Holders of the present 6 per cent pre- 
ferred have option of taking 7 per cent 
preferred or 5 per cent debentures in the 
new company. About one-half has ex- 
pressed a preference for the 7 per cent 
preferred, about a third wants debentures 
and the remainder is undecided. 


April Coppér Output Shows Decrease. 


From one cause and another, copper 
production in April of the seventeen lead- 
ing companies totaled a decrease of about 
£,000,000 pounds compared with March. 
and 9,009,000 pounds compared with the 
corresponding month last year. The draft- 
ing of miners is regarded as a factor of 
serious aspect in the effort to keev up 
production. Copper company officials 
speak of the difficulty of maintaining the 
necessary minimum of employes. All 
classes of labor used in the mines are 
affected. It is estimated that the domes- 
tic consumption of. copper in the last 
three years has amounted to 3.878,872.303 
pounds. This is greater than the aggre- 
gate production of the mines of this coun- 
trv in 1913, 1914 and 1915 and is 771.878.643 
rounds larger than the world’s produc- 
tion in 1915. 


Westinghouse Earns 21.36 Per Cent 
on Common Stock. 


The Westinghouse Electric & Manufac- 
turing Compary reports net earnings 
equal to 21.36 per cent on the common 
stock for the year ended March 31, 1918, 
as compared to 25.13 in the previous year. 
This is after all charges, including income 
and excess profits taxes. Although earn- 


ings such as these reflect remarkable 
operating achievements, the most inter- 
esting phase of the report from the 


standpoint of the shareholder is in what 
it promises for the future. The company 
has on its books unfilled orders amount- 
ing to $147,857.580, which compares to 
$39,776,739 at the close of the previous 
year. and that had nearly doubled the 
previous record. Of this enormous totai 
of business booked, $110,185,007 calls for 
the regular products of the comnany. No 
facilities that have heretofore been used 


~ 


‘from $18,105,298 to $26,404,694. 


War Finance Board Recog- 
nizes Needs of Utilities. 


The War Finance Corporation 
has made its first considerable 
loan to a public utility by making 
a direct advance of $3,235,000) to 
the United Railways Company of 
St. Louis. The loan will run for 
six months and be secured by a 
first mortgage and underlying 
bonds, together with $800,000 in 
Liberty loan bonds. The interest 
rate is 7 per cent, about 1 per cent - 
higher than rates ruling in Chi- 
cago and on time loans in New 
York. 

It appears the board of direct- 
ors, in announcing the loan, calls 
attention to utility concerns in 
need of money that the corpora- 
tion does not undertake, as a rule, 
to make direct loans. The bill 
under which the corporation was 
created and organized intended 


that relief to utilities should be 
primarily through the banks, the 
finance corporation coming to the 
aid of the latter by taking over 
the loan, holding the bank, how- 
ever, responsible for its. payment. 


in the production of regular lines are now 
devoted to war work. 

After the payment of $5,610,848 in divi- 
dends, the company increased surplus 
The report 
shows the transfer of title from the 
Westinghouse company to a British syn- 
dicate of the stock of the British West- 
inghouse Electric & Manufacturing Com- 
pany, Ltd., in exchange for which the 
American company received 10-year de- 
benture bonds, secured by the deposit of 
the stock transferred and other collat- 
eral. The former British subsidiary, now 
called Electric Holdings, Limited, has 
made a trade agreement to represent the 
American company in England. 

Notes retired during the year leave 
outstanding but $52,500 of the issue of 
1909. Because of the heavy inventory 
carried, the company increased its notes 
payable by $12,000,000, the total outstand- 
ing now being $30,186.051. This includes 
$15,000,000 one-year notes and $2.433,551 
on account of Liberty Loan bonds sub- 
scribed for by employes. The loss of $5.- 
000,000 on the Russian rifle contract the 

revious year was written off the books 
by the conversion of reserves. 


Income Account. 
The income account compares as fol- 


lows: 

1918. 1917. 
Sales hbilled........ 3 95,735,406 $ 89,539,442 
Cost of sales...... 80,225,936 42,077,752 


ee a a 


Net manufactur- 
ing profit...... $ 15,509,469 $ 17,461,690 
Other income: 
Interest and dis- 


count ....-...- 308,834 298,086 
Dividends and in- 

terest ......... 903,559 1,027,808 
Miscellaneous— 

Royalties, ete.. 112,869 60,652 


cae ee a ee eaei 


Gross income....$ 16,834,733 $ 18.848.237 
Deductions from income: 
Interest on bonds 


and debentures 303,916 89,333 
Interest on notes 

payable ....... 1,168,046: §29,115 
Miscellaneous in- 

terest assess 17,089 149,900 
Net income...... $ 15.405,680 $ 18,079,889 
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Balance Sheet. 
Assets— 

Property and plant.$ 41,167,874 $ 22,701,110 
Sinking ftund...... 34,177 706 
Investments ...... 19,212,071 15,662,752 
CaS he ase Loot ane Nee 8,918,555 12,476,320 
Cash on deposit.... 92,205 149,204 

Notes and accounts 
receivable 29,150,835 37,693,143 

Working and trad- 
ing assets....... 60,518,532 31,934,595 
Other assetsS....... 5,590,075 4,431,812 
Total saxvs-teww act $164,714,378 $127,542,811 

f Liabilities. 
Capital stock: 

Preferred ....... § 3,998,700 $ 3,99§.700 
- Common ........ 70,813,850 70,818,950 

Funded debt 

(Westingho u s e 

Machine Com- 
pany issues)..... 6,396,000 ............ 

15 vear 5 per cent 

notes — issue of 

1909—due Jan. 1, 
VOGAY 4 gray ete Meee 52,500 2,803,750 

1 vear notes—due 
Feb. 1, 1919...... 15,000.00) sessen 

Real estate pur- 

chase money 
mortgages ....... 175,000 180,000 


Notes payvable—cur- 
rent bank loans.. 
Subscriptions to 


12,700,000 15,170,000 


Liberty loan 

bonds ........... CABO: erie Seon ae 
Accounts payable.. 8,016,098 5,98S,.181 
Interest, taxes, etc., 

accrued ......... 3.142,2°5 2,470,164 
Accrued dividends. 1,309,221 1,309,221 
Advance payments 

on contracts..... 10,624,925 c swt ews 
Unpaid debenture 

certificates, bonds, 

notes and inter- 

est and dividends 92,255 149,254 
Reserve .......... 3,555,275 6,624,292 
Profit and loss— 

Surplus ......... 26,404,694 18,105,299 

Total ....ses... $164.714,378 $127,542,811 

Dividends. 


Colorado Power Company has declared 
the. regular quarterly dividend of 1% per 
cent on preferred stock, payable June 15 
to stock of record May 31. 


Public Service Corporation of New Jer- 
sey has declared the regular quarterly 
dividend of 2 per cent, payable June 729 
to stock of record June 15. 


Baton Rouge Electric Company has de- 
clared the regular semi-annual dividends 
of $3 on preferred stock and $4 on com- 
mon stock, payable June 1 to stock of 
record May 18. 


San Joaquin Light & Power Company 
has declared the regular quarterly divi- 
dend of $1.50 on preferred stock, payable 
June 15 to stock of record May 31. 


Montana Power Company has declared 
a quarterly dividend of 1% per cent, pay- 
able July 1 to stock of record June 15; 
also a quarterly dividend of 1% per cent 
on preferred stock, payable July 1 to 
stock of record June 15. 


American Telephone & Telegraph Com- 
pany has declared the regular quarterly 
dividend of $2. payable July 15 to stock 
of record of June 20. 


General Electric Company has declared 
the regular quarterly cash dividend of 32 
per share and regular semi-annual stock 
dividend of 2 per cent, both payable July 
15 to stock of. record June 8. The cash 
value of fractions of shares arising out 
of the stock dividend, based upon the 
market price of the stock at the close of 
business June 8, will be paid to stock- 
holders unless requests be made for pay- 
ment in scrip. Dividends will not be paid 
upon scrip certificates’ issued, for, frac= 
tions. 
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Earnings. 
NORTHERN STATES POWER 
PANY. 


Northern States Power Company re- 
ports net earnings of $257,244 for March, 
as compared to $278,244 in March, 1916. 
For the year ended March 31 net was $3,- 
269,453, as compared to $3,396,051 in the 
previous year. 


COM- 


NIAGARA, LOCKPORT & ONTARIO 
POWER COMPANY. 


1918. 1917. 
April gross ............. $256.440 $192,221 
Net after taxes.......... 125,062 90,109 
Surplus after charzes.. 1,663 45,831 
Four months gross...... 978.955 740,204 
Net after taxes.......... 341,498 298,392 
Surplus after charges... 167,882 127,090 


ASHEVILLE POWER & LIGHT 
COMPANY. 
A statement of earnings of the Ashe- 
vile Power & Light Company for the 


year ended December 31, 1917, compared 
with the two previous years, follows: 


1917. 1916. 1915. 
59 $456,947 $440,285 


Gross earnings 
from operation. .$497,9 
Operating 


expenses, includ- 
ing taxes........ 282,244 269,775 243,758 
Net earnings 
from operation 215,715 187,172 196,527 
Other income..... 3,166 4,802 3,536 
Total income... 219,481 191,974 200,063 
Interest on bonds 57,942 55,000 55,000 
Other interest and 
deductions ..... 1,002 401 681 
Balance ........ 160,537 136,573 144,382 
Preferred stock 
dividends ....... 37.939 36,520 35,000 
Balance ....... 122,998 100,053 109,382 
Common stock 
dividends ....... 60,000 60,000 60,000 
Balance ....... 62.998 40,053 49,382 
Depreciation... 35,000 35,000 35,000 
Balance after ` 
depreciation .. 27,998 3,053 14,382 


YADKIN RIVER POWER COMPANY. 


A statement of earnings of the Yadkin 
River Power Company for the year ended 
December 31, 1917, compared with the two 
previous years, follows; 

1917. 1916. 1915. 
Gross earnings 
from operation. .$185,411 $425,477 $349,978 
Operating 
expenses, includ- 


ing taxes. 142.437 112,571 117,127 
Net earnings 
from operation 242,974 312,906 232,851 
Other income..... 15,499 {00 1,991 
Total income... 358,573 314,437 224,842 
Interest on bonds 175,000 175,000 175,000 
Other interest and 
deductions oe 1,915 35,137 12,354 
Balance ........ 181,058 104,300 47,492 
Preferred stock 
dividends ....... $2,586 2.645  ...... 
Balance ....... 132,072 101.655 47,492 
Common stock 
dividends ....... 71 443 33,100 ...... 
Balance ....... 67,629 68,555 47,492 
Depreciation 20,000 25,000  ...... 
Balance after 
depreciation 42.629 43,555 47,492 
CAROLINA POWER & LIGITT 
COMPANY. 


A statement of earnings of the Carolina 
Power & Light Company itself for the 
year ended December 31, 1917, compared 
with the two previous years, follows: 


1917. 1916. 1915. 
Gross earnings 
from operation. .$915,401 $786,916 $701,079 
Operating 
expenses, includ- 
ing taxes........ 982,117 506,963 440,495 
N e t earnings 
from operation 339,284 279,953 260,584 
Other income..... 154,443 102,514 BO,SS9 
Total income... 471,727 382,767 321.443 
Interest on bonds 161,426 150,368 131,300 
Other interest and 
deductions : 14,185 28,319 44,571 
Balance ....... | 246,116 204,080 145,572 
Preferred stock 
dividends ....... 107.634 £2,512 56.591 
Balance ....... 18,42 121,008 SS,4S1 
Common stock i 
dividends ..... 93.495 ILETO ee a ts 
Ralance .....2.-. 94,087 99,818 SS 981 
Depreciation .... 69,000 60,000 50,000 
Balance after : 
depreciation 214.987 39,818 38,981 
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DAYTON POWER & LIGHT COMPANY. 


4 months 12 months 
April, ended April 30, ended April 30. 
1918. 1917. 1918. 1917. 1918. 1917. 
Gross earnings ........... $188,902 $142,023 $771,860 $636,614 $2,015,864 31,71%,613 
Operating expenses (in- 
cluding depreciation and 
LANES)” Gatien desu ewebn 5 130.324 95,547 658,695 433,683 1,391,556 1,157,801 
Net earnings ........... $ 58,578 $ 46.476 $213,165 $202,931 $ 624,308 $ 560,812 
Non-operating revenue.. 2,841 678 7,573 3,132 14,775 8,548 
Total income ........... $ 61.419 $ 47,154 $220,738 $206,063 $ 639,043 $ 569,410 
Interest on bonas......... 32,269 15,121 95,927 60,654 216,894 182,287 
Other deductions (includes 
other interest and sink- 
ing fund) ....ssesssess.e 11,824 10,200 47,441 41,214 130,585 85,669 
Total deductions ee $ 44,093 $ 25,321 $143,368 $101,868 $ 347,479 $ 267,956 
Net income ............. $ 17,326 $ 21,833 $ 77.370 $104,195 $ 291,604 $ 301,454 
Dividends on preferred 
stock ........ ee a ee 4,813 14,813 59,250 59,250 177,750 177,759 
Surplus o.s... Neate $ 2.513 $ 7.020 $ 18.120 $ 44,945 $ 113,851 $ 123,704 
Operating ratio ......... . 68.99% 67.27% 72.38% 68.12% 69.03% 67.35% 
NEVADA-CALIFORNIA ELECTRIC CORPORATION. 
Gross earnings. Net earnings. 
1918. 1917. 1918. 1917. 
February ........ eke Sates Reid E ahh eis $162,813 $12€,623 $ 85,580 $ 65,376 
2 POLIS. reene aa a Hoe chee oS wae 4 eae 318,012 257,631 175,028 134.628 
TEXAS POWER & LIGHT COMPANY. 
Gross earnings. Net earnings. 
1918. 1917. 1918. 1917. 
Mareh, 40S Gcactesacwaseaes E E a eaten ee $ 243.887 $ 195,081 $ 77,758 $ 50.342 
12 months .......... Sistah eae ace nea aa ach ee 2,765,425 2,340,404 1,028,700 1,021,794 
FORT WORTH POWER & LIGHT COMPANY. 
Gross earnings. Net earnings. 
1918. 1917. 1918. 1917. 
March ...sseses E E E E a $ 108,458 $ 77.313 $ 46,202 $ 43,524 
12 mönths e kake ea Geena a ne aR 1,117,971 871,738 | 559,707 507,290 
KEYSTONE TELEPHONE COMPANY. : 
Gross earnings. Net earnings. 
1918. 1917. 1918. 1917. 
April ....... PE ET : : SEO T SAES .. $134,147 $130,196 $ 58,166 $ 63,934 
4 months ...... Sy, sib Sane alg ae ke ie eae ae 539,026. 514,270 233,407 245,446 
CITIES SERVICE COMPANY. 
Gross earnings. Net earnings. 
1918. 1917. 1918. 1917. 
April ........ Saree Sauce heat ...$ 1,885,750 $ 1,609,013 $ 1.848.497 $ 1,578,125 
12: MONS. wie eee Vote Reels Ko ena ee ... 20,127,717 14,361,932 19,747,715 14.083,122 


WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 


ING ELECTRICAL COMPANIES. 
Quotations furnished by F. M. Zeiler & Co., Rookery Bldg.. Chicago. 


Div. rate. Bid Bid 
Public Utilities— Percent. May 21. May 28. 
Adirondack Electric Power of Glens Falls, common......... pate 6 12% 12% 
Adirondack Electric Power of Glens Falls, preferred........ 6 i1 v1 
American Gas & Electric of New York, common........... 10-+extra SS SS 
American Gas & Electric of New York, preferred...... igiena wee 6 40 40 
American Light & Traction of New York, common......... ne “a 134 191 
American Light & Traction of New York, preferred........ ia 6 95 96 
American Power & Light of New York, common............. ess 4 40 40 
American Power & Light of New York, preferred............ Wes 6 68 68 
American Public Utilities of Grand Rapids, common......... wad cas : ss 
American Public Utilities of Grand Rapids, preferred........... 6 i 2 
American Telephone & Telegraph of New York .........ceeeec08 Si 9816 98 
American Water Works & Elec. of New York, common....... Sas si 4124 4% 
American Water Works & Elec. of New York, particip.......... 7 ° 13 
American Water Works & Elec. of New York, first preferrec... T 5:7 57 
Appalachian Power of Bluefield, COMMON.....ssssssosesessso., ee 3 3 
Appalachian Power of Bluefield, preferred.............ceeeees ane T 20 20 
Cities Service of New York, cCoMmMOn.....s.ssssesessosesesess. extra 210 , 211 
Cities Service of New York, preferred. ........esssusuessesress eee 6 151 14% 
Commonwealth Edison of Chicago ........ ccc cee cence ene c eee. sso 8 102% 182 
Comm. Power, Raiiway & Light of Jackson, common........... T 21 21 
Comm. Power, Railway & Light of Jackson, preferred....... ae 6 45 46 
Federal Light & Traction of New York, common............: se ‘ bs 3 3 
Federal Light & Traction of New York, preferred............ awot “ae 26 26 
Illinois Northern Utilities of Dixon ............ ianei i wae aces su 6 e. .. 
Middle West Utilities of Chicago, common.............eee00: 2+extra 15 15 
Middle West Utilities of Chicago, preferred.......sesesesseess eso 6 ek a 
Northern States Power of Chicago, common..........-eee08- ex.div.7 44 44 
Northern States Power of Chicago, preferred..............- ex.div.7 85 85 
Pacific Gas & Electric of San Francisco, comman...........- e+: a 33 33 
Pacific Gas & Electric of San Francisco, preferred...........0.-. 6 80 SO 
Public Service of Northern Illinois, Chicago, common....... eee 7 7 PEN 
Public Service of Northern Illinois, Chicago, preferred..... here 6 82 &6 
Republic Railway & Light of Youngstown, common......... Sau 4 2216 22 
Republie Railway & Light of Youngstown, preferred.......... : 6 58 58 
Standard Gas & Electric of Chicago, common...... ee ee ry A ie 4% 4 
Standaid Gas & Electric of Chicago, preferred..... E ae nts eaa 6 2415 25 
Tennessee Pailway, Light & Power of Chattanooga, common. ... 2 2 
Tennessee Raiiwav, Light & Power of Chattanooga, preferred... 6 9 9 
United Light & Railways of Grand Rapids, common............ 4 3n 30 
United Light & Railways of Grand Rapids, preferred........... 6 611, 64 
Western Power of San Francisco, commMmon.......ceceeee eee ate uke 12 2 
Western Power of San Francisco, preferred.......sssessssss aso 6 49 49 
Western Union Telegraph of New York ....... ccc cece cee eens eee extra 92 9) 
Industrials— 
Electric Storave of Philadelphia, common ............0.. Kee eek 4 {9 49 
General Electrice of Schenectady oo... 0. ccc cee cee ee ee ee cee eee — 8 150 146 
Westinghouse Electric & Mfg. of Pittsburgh, common....... +extra 44 41 
Westinghouse Electric & Mtg. of Pittsburgh, preferred......4.. 7 59 os 


‘Last sale. 
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Electric Furnace for Forging and 
Annealing of Steel 


Development of Furnaces for These Purposes Using Silicon 
Carbide as Resistors—Abstracted from a Paper Read Before 
the Association of Iron and Steel Electrical Engineers 


By WIRT S. SCOTT 


Commercial Engineer, Westinghouse Electric & Manufacturing Company. 


for forging has continued through several years. 

Our first investigation was with a granular- 
graphite resistor bed. Other resistor materials and 
various combinations of materials, consisting of granu- 
lar graphite, coke, charcoal, and finally these materials 
in various combinations, also in combination with car- 
bon blocks, were given exhaustive tests, always with 
the same general results. It is sometimes of equal im- 
portance to know the reasons for failures as it is to 
know the reasons for success, hence it should be of 
interest to know the reasons for discarding all of the 
above resistor materials as being unsuitable for an 
electric forging furnace. 


Os experimental work on resistor-type furnaces 


OBJECTIONS TO UsiNG CARBON AS RESISTOR. 


To secure even moderately successful results, it 
was found that resistor material must be of the purest 


A 165-Kilowatt Couble-Open'ng Forging Furnace With Pre- 
heating Chamber. 


carbon or graphite. It is quite difficult to obtain a 
supply sufficient for operating furnaces. If there is 
any slag or ashes left from the combustion of the re- 
sistor, it remains in the bed so that the relative propor- 
tion of such material is gradually increasing with 
time, causing an increase in the resistance of the fur- 
nace. 

If the slag or ash 1s fusible at the temperature of 
the resistor bed, a clinker will be formed which very 
rapidly extends through the granular mass, resulting 
in a rapid increase in resistance and consequent failure 
to heat. . 

When the furnace was maintained for a consider- 
able length of time at sufficiently high temperature to 
turn out heated steel at 1800 degrees Fahrenheit, we 
found that the temperature in the bottom of the re- 
sistor bed exceeded the safe limits of refractory mate- 
rials. With a temperature of 1800 degrees on the sur- 


A 20-Kilowatt, Single-Opening Forging Furnace With Pre- 
heating Chamber. 
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face of the bed, it was found that the temperature at 
the bottom was approximately 3600 degrees. This 
great temperature difference is due to the electrical 
characteristics of carbon in that it has a large negative 
temperature-resistance co-efficient, that is, as the tem- 
perature increases the resistance decreases. It is evi- 
dent that the carbon in the bottom or at the center of 
the bed will operate at higher temperatures than the 
surface, which has an opportunity to radiate its heat 
to the surrounding air and chamber. An increase in 
temperature at any given part lowers the resistance 
through that part, which in turn causes more current 
to flow, and so on, the temperature gradually increas- 
ing with the current. Conditions tend to become stable 
at a very high temperature, but greatly in excess of 
that which may be safely withstood by any refractory 
material now available. 

In heating a piece of work in an ordinary fuel- 
fired furnace, heat is transferred to the work by con- 
duction from the hot gases and by radiation from the 
walls. The walls are maintained at a temperature 
higher than that desired at the work because they are 
continuously swept by the hot gases. In an electric 
furnace we do not have this action to heat all of the 
surface uniformly. If heat is generated only on the 
floor of the hearth, the side walls and roof must obtain 
their heat by direct radiation. If cold pieces of metal 
are laid closely over the surface of the resistor hearth, 
they will interfere with the radiation of the heat to the 
walls and roof directly in proportion to the amount of 
hearth surface they cover. This would mean that the 
work would be heated from the under side only, and 
instead of receiving heat from the walls and roof, it 
would be giving off heat, thereby always having a great 
difference in the temperature on the two opposite sides. 
In order to heat the upper surface to a sufficiently high 
temperature, the lower surface must be overheated. 


CHARACTERISTICS OF SILICON CARBIDE AS A RESISTOR 
MATERIAL. 


During the latter part of 1916 we began our experi- 
ments in using carbide as a resistance material. A 
study of the chemical and physical properties of silicon 
carbide led us to believe that it possessed desirable 
qualities essential to a suitable resistor for an electric 
forging furnace, but also indicated that there were 
many difficulties to be overcome which were real prob- 
lems in themselves. 

The temperature of formation of this resistor is 
1950 degrees centigrade (3542 Fahrenheit). 

The temperature of decomposition is 2220 degrees 
centigrade or 4018 Fahrenheit. 

There is no oxidation of this material in pure 
oxygen at 1000 degrees centigrade. From 1500 to 1800 
degrees centigrade oxidation is very much retarded 
by the fused silica coating. Neutral or reducing gases, 
such as carbon monoxide, nitrogen and hydrogen, have 
little or no action. 

The hardness is between that of the ruby and the 
diamond. 

Specific gravity is 3.12 to 3.20. Based ona specific 
gravity of 3.20, the weight of the solid block without 
pores is 199.7 pounds per cubic foot, or 0.116 pound 
per cubic inch. 

Tensile Strength—In order to adapt silicon carbide 
to its various uses, the tensile strength of the bonded 
articles may be made to vary between wide limits. In 
ceramic bonded articles where the bond does not intro- 
duce objectionable physical or chemical properties, a 
tensile strength of 1400 pounds per square inch may be 
attained. A sacrifice of resistance to heat changes and 
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chemical actions affecting ceramic articles must be ex- 
pected with high tensile strength. 

Electrical Conductivity.—This resistor is a con- 
ductor of the second class. At ordinary temperature 
its conductivity is very low, being several times less 
than that of carbon. With increase of temperature its 
conductivity increases very rapidly, as it has a large 
negative temperature-resistance co-efficient. 

The resistivity of the bricks varies with differences 
in porosity and chemical composition. However, it is 
interesting to note that at temperatures above 1800 
degrees Fahrenheit the resistivities have approximately 
the same value. A general idea of the variation of the 
resistance will be obtained from the following: 


75 degrees Fahrenheit........ 50 ohms per cubic centimeter 
1000 degrees Fahrenheit........ 18 ohms per cubic centimeter 
1800 degrees Fahrenhelt........ 3.7 ohms per cubic centimeter 


2550 degrees Fahrenhelit........ 0.65 ohms per cubic centimeter 


From a resume of the above, it may be seen that 
this resistor material possesses the following excellent 
qualities. 

(1) The temperature of decomposition is above 
4000 degrees Fahrenheit, which 1s approximately 1500 
degrees higher than the hottest temperature required 
at the surface of the resistor. Due to the construction 
of furnace employed, the atmosphere in the furnace 
chamber is non-oxidizing, and under these conditions 
the resistor is non-consuming. 

(2) May be molded in block form, allowing the 
heating element to be placed in any desirable position 
around the heating chamber. 

(3) Due to its high tensile strength, the roof of 
the heating chamber as well as the hearth may be made 
out of these resistor blocks. 

(4) The fact that it has a large negative tempera- 
ture-resistance co-efficient may be utilized in the con- 
trol of the furnace temperature by controlling the cur- 
rent input to this resistor material. 


EXPERIENCES WITH EARLY FURNACES OF THIS TYPE. 


The first complete furnace of this type which we 
built and which gave promise of success was designed 
with two working chambers 7 inches long by 5 inches 
high, for the heating of 50 pounds of steel per hour to 
1800 degrees Fahrenheit in each chamber, or a total of 
100 pounds per hour for the furnace. The resistors 
consisted of blocks having a cross section of 414 inches 
by 2% inches, passing above and below the working 
chamber. The resistors terminated in electrode chim- 
neys filled with granular graphite, into which steel ter- 
minal plates extended for external connections. 

Owing to the high resistance of this type of furnace 
when cold, and due to the length of resistors used. a 
starting voltage of 220 volts was required, which was 
cut down in a few minutes’ time to 110 volts, and then 
gradually reduced until 60 volts was reached, which 
maintained the proper temperature. 

The time required to bring the furnace up to an 
operating temperature of 1800 degrees was 8 hours, 
starting with the furnace cold. Owing to the great 
heat-reserve capacity of the furnace, the times required 
in successive heatings were greatly reduced; this de- 
pended upon the length of time the furnace was out 
of operation. In order to have the furnace available 
for immediate use, sufficient current was maintained 
on the furnace during the nights to supply the radia- 
tion losses. On a 20-hours continuous forging test the 
average input was about 18 kilowatts, or 300 amperes 
at 60 volts. The hourly output averaged 20 pounds, 
heated from 70 to 1800 degrees Fahrenheit, and 40 
pounds from goo to 1800 degrees. 
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Notwithstanding the light insulation that was used, 
a furnace efficiency of 41 per cent was maintained. The 
furnace ultimately proved unsatisfatcory due to un- 
equal heating of the two chambers. 

The results of the tests proved conclusively that a 
temperature of 1800 degrees Fahrenheit could be ob- 
tained and maintained for an indefinite period so far 
as the resistor material was concerned. Hand control 
was used entirely in the operation of this furnace, in 
conjunction with a circuit-breaker for tripping the cir- 
cuit should the current increase beyond a safe oper- 
ating value. 

The second complete furnace had an over-all dimen- 
sion of 46 inches wide, 38 inches deep by 48 inches 
high, inclusive of an iron stand 12 inches high. The 
resistor consisted of two blocks 214 by 4% inches cross 
section by 9g inches in length, connected in parallel, 
one over the heating chamber and one underneath, 21% 
inches apart, forming a heating chamber 7 inches wide, 
11 inches deep by 214 inches high. The resistors were 
surrounded and imbedded in a refractory lining made 
up principally of a crucible clay and a graphite mix- 
ture. Surrounding this extremely hot area silica bricks 
were used backed up by ordinary fire bricks. 

Electrode chimneys or wells were used very much 
the same as with the first furnace. The electrodes con- 
sisted of granular graphite and an amorphous carbon 
rod 4 inches square by 20 inches long imbedded in each 
electrode well, and extending upward from near the 
steel terminal plate at the bottom of each well to the 
ends of the two resistors. The granular graphite in- 
sures electrical contact between the resistor blocks and 
the carbon block, and between the carbon block and the 
terminal plate. A cool terminal is thus obtained. 

The heat insulation on the outside of the furnace 
consisted of 41% inches of high-grade insulating brick 
all around, except opposite the electrode wells and 
around the door. Thin sheet steel held in place by 
angle iron and tie rods clamped the insulating bricks 
together. 

The starting voltage on this furnace was 75 volts, 
and the time required to raise the temperature of the 
heating chamber to a forging temperature of 1800 de- 
grees Fahrenheit was two hours. The power required 
at full load was 10 kilowatts or approximately 300 
amperes at 33 volts. At no load, a consumption of 5 
kilowatts or 200 amperes at 25 volts obtained. This 
corresponds to an efficiency of 50 per cent. 

The longest continuous run extended over a period 
of 15 days, or 370 hours, the furnace being maintained 
continuously at a forging temperature of 1800 degrees. 
After these tests an examination of the resistors was 
made, but no perceptible effect due to heating could be 
determined. 

The contro] equipment consisted of a 110-volt 
transformer with knife switches for obtaining starting 
voltage, and interlocked magnet switches, push-button 
operated, for obtaining the required running voltage. 
A circuit-breaker was used as in the first case for pro- 
tecting the furnace against an increase in current above 
the safe operating value. 


First FURNACES FoR Continuous USE UNDER SHOP 
CONDITIONS. 


The first furnace to be placed in continuous oper- 
ation under actual shop conditions was made early in 
1917. This furnace, a duplicate of the one last de- 
scribed, was installed in the tool forging shop of the 
Westinghouse Electric & Manufacturing Company, 
and while it was considered that the furnace was still 
in its experimental stages, it was essential that we gain 
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the experience of knowing how it would stand up 
under regular shop conditions. Several failures of the 
furnace were recorded, but in each case the failure 
was due to the improper functioning of the control 
equipment which we were developing and experiment- 
ing with at that time. 

This furnace has been in operation for a period of 
one year, with highly encouraging results. Many runs 
have been made of continuous operation for periods of 
400 to 500 hours, forging high-speed steel to 1850 de- 
grees Fahrenheit, and drop forging at 2200 degrees 
without any records of resistor failure, or any per- 
ceptible deterioration in the resistor due to the high 
operating temperature. One run of 500 hours was 
made at a temperature of 2650 degrees without expe- 
riencing any difficulty whatever. 

For high-speed steel work, it was found advisable 
to preheat it before being placed in the heating cham- 
ber. A preheating chamber was constructed under the 
heating chamber, consisting of an opening in the front 
of the furnace just below the lower resistor, into which 
the tools could be placed for preheating to eliminate 
Strains that otherwise would be set up in the steel 
when placed in the furnace. 

Another furnace has been built and placed in oper- 
ation at our works, having a heating chamber 18 inches 
wide, 12 inches deep and 41⁄4 inches high. The capacity 
of this furnace is 20 kilowatts, the starting voltage 
220, and the running voltage 70. The efficiency is 60 
per cent. This furnace is designed to operate on steel 
drop forgings requiring a temperature of 2300 degrees 
Fahrenheit. 

The control equipment at the present time is not 
completely automatic. That is to say, the furnace is not 
automatically brought up to the required temperature, 
but once the required temperature is obtained, then the 
control equipment will maintain that temperature 
within certain limits. Interlocked knife switches are 
used for connecting to the starting taps on the trans- 
former. As the furnace increases in temperature it is 
necessary to step down to lower voltages. The lower- 
voltage taps are controlled by means of magnet 
switches operating over a relatively small percentage 
of the voltage range in order to obtain close tempera- 
ture regulation. 

The control equipment thus far developed is semi- 
automatic in its action, and may be used with entire 
satisfaction where the operator has a proper apprecia- 
tion of the functioning of the control equipments. 
However, it is our intention to ultimately develop a 
complete automatic control equipment, which we hope 
to have perfected at an early date. 


ADVANTAGES OF THE ELECTRIC OvER FUEL-FIRED 
FURNACES. 


The general type of the furnace such as we have 
ceveloped has a very wide application, but our experi- 
ments thus far have been largely confined to forging, 
vitreous enameling, and for the reheating of glass- 
ware. A special furnace has been constructed and is 
successfully operated for the forming of lamp chim- 
neys. 

Forging requires an operating temperature of from 
1800 to 2300 degrees Fahrenheit, depending upon the 
kind of steel used. Our great difficulty with a fuel- 
fired furnace is not in the ability to obtain a suffi- 
ciently high heat, but in uneven heating. It is almost 
impossible to obtain uniform temperatitre, throughout 
the entire chambers ; consequently wher the ‘fudr#ace is 
operated on a production basis, with’ several pieces 
being heated at one time, some of the! pieces oe werk 
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will be much hotter than others. The pieces in the 
hottest portion in all probability will heat much too 
rapidly, with the result that either the corners of the 
tools are burned before the material is heated clear 
through, or if it is removed before the surface burns, 
the center has not reached a sufhciently high tempera- 
ture. In this case the soft outside will yield much 
more readily than the hard inside, with the result that 
the outer particles will be torn asunder while the inside 
will be sound. The loss through oxidation takes place 
while the work is being heated in a fuel-fired furnace 
and also after it has been withdrawn and is being 
forged. The oxidation in the furnace is by far the 
larger of the two. 


SUPERIORITY OF THE ELECTRIC FURNACE FOR 


tte ANNEALING OF STEEL. 


Annealing or softening is accomplished by heating 
steel to a red heat ranging from 1300 to 1600 degrees 
Fahrenheit, depending upon the grade of steel, and 
then cooling it slowly. If the temperature is carried 
too high, it may leave the steel actually harder than 
the proper heat would leave it, besides running the 
risk of forming scale. If scale is raised on a piece of 
steel, this scale will be a granular oxide of iron and 
may spoil the tools used to cut it, sometimes also 
changing the structure of the steel, making it brittle 
and causing it to crack in hardening. The effect of 
heat on steel may be noted by taking a bar of steel 
nicked in 10 or 12 places about % inch apart, heating 
it in a fuel-fired furnace until the end is up to a good 
white heat, and then plunging it into cold water. In 
breaking off the pieces at each nick, it will be seen that 
characteristic changes have taken place in the steel. The 
end of the rod which had been overheated will be very 
open or crystalline in structure, the succeeding pieces 
becoming closer and closer in grain until one piece is 
formed possessing a close, even grain, the structure 
desired. 

For every variation in the temperature there is a 
variation in grain of the steel. The effect of too high 
a heat is to open the grain, to make the steel coarse. 
The effect of irregular heat is to cause irregular grain, 
irregular strains and cracks in the steel. 

The furnace described offers an ideal solution for 
the conditions as above outlined, because: 

(A) Uniform temperature is obtained in all parts 
of the heating chambers. 

(B) The temperature found to produce the most 
satisfactory results may be obtained and maintained 
indefinitely. 

(C) A neutral atmosphere is obtained in the fur- 
nace chamber, thereby eliminating the major part of 
the oxidation of the steel. 

For a given class of work subjected to a given heat- 
ing operation the following conditions must apply. 

1. The rate at which the work is heated is capable 
of infinite variation, but there must be some best 
sequence of heating. 

2. The temperature difference between the heating 
medium and the work may be almost any value, but 
there must be some best value. 

3. The maximum temperature to which the work 
is heated may be almost any value but there must be 
some best maximum temperature for each grade of 
steel. 

An electric furnace permits of doing such experi- 
mental work as will exactly determine these factors 
and, once they have been determined, it permits an 
operator to duplicate these results in operation—-the 
ultimate feature in which we are interested. 


ELECTRICAL REVIEW 


Vol. 72—No. 23. 


COMPETITIVE EXAMINATION FOR RADIO 
INSPECTOR. 


The United States Civil Service Commission an- 
nounces an open competitive examination for radio 
inspector, for men only. Vacancies in the positions 
of radio inspector and assistant radio inspector, at 
entrance salaries ranging from $1200 to $1600 a year, 
depending upon the qualifications of the appointee, in 
the offices of the radio inspectors of the Bureau of 
Navigation, Department of Commerce, in Washington, 
D. C., and throughout the United States, will be filled 
from this examination, unless it is found in the interest 
of the service to fill any vacancy by reinstatement, 
transfer, or promotion. 

The duties of radio inspectors will be primarily to 
inspect the radio apparatus on steamships, to insure 
its compliance with the law, and to inspect shore sta- 
tions. The inspectors may also be called upon to 
inspect radio operators. The duties of radio inspectors 
require some office experience, therefore competitors 
should outline fully in their applications any office 
experience they may have had. 

The duties of assistant radio inspectors will be 
primarily the assisting of radio inspectors in the en- 
forcement of the wireless communication laws. As- 
sistant radio inspectors will be required to inspect the 
radio equipment on board vessels and in land stations, 
which involves the carrying of 30 or 40 pounds of 
testing and measuring instruments. The inspection 
work requires a knowledge of the installation and 
operation of the several types of radio installations, 
including the adjustment and tuning of transmitters 
and receivers. 

Applicants must have had the training and experi- 
ence specified in one of the following groups: 

(a) The completion of at least 7 units of high- 
school work (usual two years), and in addition not less 
than two years’ experience in special radio work such 
as the manufacture, installation, or adjustment of 
commercial or governmental wireless apparatus. 

(b) The education called for under (a) and one 
year as a paid wireless operator, and one year in 
special radio work such as the manufacture, installa- 
tion, or adjustment of commercial or governmental 
wireless apparatus. 

(c) At least a senior student in a college or uni- 
versity of recognized standing, having pursued for 
three years a scientific course of study including radio 
and kindred sciences, such senior students being ad- 
mitted to the examination subject to their furnishing 
proof of actual graduation within three months from 
the date of making oath to the application. 

Applicants must have reached their twentieth birth- 
day on the date of making oath to the application. 
Applicants must submit with their applications their 
photographs, taken within two years, with their names 
written thereon. Tintype or proofs will not be ac- 
cepted. 

Applicants will be admitted to this examination 
regardless of their residence and domicile: but only 
those who have been actually domiciled in the state or 
territory in which they reside for at least one vear 
previous to the date of making oath to the application, 
and who have the county officer's certificate in the 
application form executed, may become eligible for 
permanent appointment to the apportioned service in 
Washington, D. C. 

On account of the urgent needs of the service, 
applications will be received until further notice. 
Papers will be rated promptly and certification made 
as the needs of the service require. 
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Sag-Temperature Calculations of 
Transmission Lines on Steep Grades 


Practical Examples of the Application of Formulas to Ordinary Conditions 
—From a Paper Before Franklin Institute Describing Methods of Solution 


By ALFRED STILL 


Professor of Electrical Engineering, Purdue University. 


tric power transmission lines should be provided 

with tables or charts giving the sag or tension at 
different temperatures for a given length of span. This 
enables them to string the wires—either by sighting 
from pole to pole when erecting to the required sag, 
or by using a dynamometer when erecting to the re- 
quired tension—so that the stress shall not exceed the 
specified limit under the weather conditions which will 
produce the assumed maximum loading. 

If the storm conditions are such as to produce in 
the wire a stress n times as great as the stress when 
the wire hangs in still air at the same temperature 
` under the influence of gravity only, there will be a 
reduction in length due to elastic contraction when this 
extra load is removed, and the maximum deflection 
from the straight line joining the points of support 
will now be less than under storm conditions. It should, 
however, be observed that, with a sufficient rise of 
temperature, the elongation of the wire will be such 
as to produce the same maximum deflection notwith- 
standing a reduction in the tension. This particular 
temperature—which may be called the “critical”? tem- 
perature—is very easily calculated,’ and since the rela- 
tion between the sag and tension is expressed by the 
well-known formula, 


Ta men engaged in the erection of overhead elec- 


wl? 
S A 


(1) 


it follows that, if s (the sag) and / (the span) remain 
constant, we obtain the relation 


nw w 

P P. 
P | 

P. = — (2) 
n 


where nw is the loading per foot of wire producing the 
maximum tension P, and w is the loading in pounds 


per foot which produces the tension Pe when the tem- 
perature is such that the sag of the conductor hanging 


‘This calculation, together with formulae for use in ob- 
taining sag-temperature curves, are given in the writer's book, 
“Overhead Electric Power Transmission.” 


in still air is the same as the maximum deflection under 
storm conditions. 

The sag at any other temperature will depend upon 
the length of the wire in the span, the connection be- 
tween these quantities being given by the formula 

8s? 
ad a a (3) 
3l 
which is the approximate expression for the length of 
a parabolic arc. 

When the points of support A and B (see Fig. 1) 
are not on the same level, but are so nearly at the same 
elevation that the lowest point (D) of the span lies 
somewhere between the two points of support, the 
length of wire may be considered as the sum of two 
kalf spans of lengths la and h, respectively ; this leads 
to the formula 


{s +h)? 
A=1+4+ % | <—- = += | (4) 


wherein the symbols eB, to the lettering of 
Fig. 1. By assuming different values of sag, s, the 
corresponding tension in the wire may be calculated 
by substituting 2/, for lin formula (1), and the length 
of arc may be calculated by formula (4). Variations 
in the length of wire are due (a) to change of tension, 
(b) to change of temperature. The change in length 
due to cause (a) is known, because, for a given sag, 
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Fig. 2. 


the tension is known, and it follows that the change 
in temperature to produce such elongation or contrac- 
tion as is not accounted for by change of tension can 
easily be calculated. This outline of the method of 
obtaining data for the plotting of sag-temperature 
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curves will suffice to show that small errors in calcu- 
lating the length of the wire may lead to serious errors 
in the final results. 

The horizontal distance l, from the lower support 
A to the point D where the wire is horizontal (see 
Fig. 1) is readily calculated by considering that at the 
point D, where the horizontal component of the ten- 
sion is P,, the vertical component is zero; while at a 
point half way between A and B the vertical compo- 
nent of the tension is Pa tan 0, or Pa X h/I. This must 
be equal to the weight of a piece of wire of which the 


l l’ 
length is Oe —, approximately. Thus 


Pice C- 


hPa 
whence la = — — (5) 
2 wl 
Consider now Fig. 2, where the span 4 B is sup- 
posed to be one a steep incline. If the formula (5) is 
used for calculating the distance /, from the lower sup- 
port A to the point where the wire becomes horizontal, 
this quantity will be negative. It will determine the 
shape and position of an imaginary parabolic curve as 
indicated by the dotted line. of Fig. 2. The vertical 
component of the tension at the point B will be equal 
to the weight of the wire in the parabolic arc BD; 
while the vertical component at A will be the weight 
of the portion AD. The horizontal component (Pp) 
of the tension will be P cos 6, where P stands for the 
tension in the wire at the middle of the span AB. 
Temperature-stress calculation can be made by con- 


| 


l 


Fig. 3. 


sidering the length of the wire in the span AB to be 
the difference between the imaginary half spans BD 
and AD, the procedure being exactly as indicated 
above. This method is, however, objectionable, be- 
cause the required lengths are very small differences 
between comparatively large quantities, and unless sev- 
eral additional terms are added to the approximate 
formula for the length of the parabolic curve, serious 
errors may be introduced. 

The alternative method about to be explained makes 
use of what may be thought of as an equivalent hori- 
zontal span. 

Fig. 3 is an enlarged view of the span 1B of Fig. 2. 
The deflection s’ at the center of the span may be cal- 
culated by taking moments about the point A. The 
pull P in the direction AB, acting at a distance s’, is 
balanced by the weight (thu I’) of the half span AO, 
acting vertically downward at an average distance 
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—, whence 
4 
wl l 
Ps — X — 
2 4 
and 
, wul? 
EAA (6) 
8P cos 6 


The maximum deflection s’ of the wire from the 
straight line 4B joining the points of support is always 
small relatively to the distance 7 = AB; and in com- 
puting the length of a curve which approximates toa 
straight line, no appreciable difference will be observ- 
able, whether the curve be considered as part of a 
parabola, or catenary, or ellipse, or circle. For our 
purpose, it will be most convenient to calculate the 
length of the wire by using formula (3), merely sub- 
stituting s’ for s, and I’ for L 

The method of procedure here recommended for 
the calculation of sag-temperature or tension-tempera- 
ture data can therefore be summed up as follows: 
Consider the span of either Fig. 1 or Fig. 3 to be re- 
placed by an equivalent horizontal span of length I’, 
being the straight line distance between the points of 
support, and of sag s’ calculated by formula (6). Con- 
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Fig. 4. 


sider also that the vertical loading of this imaginary 
span is now zw cos 6 pounds per foot run, distributed 
uniformly over the length l’, and then proceed with the 
calculations exactly as in the case of spans having the 
two supports on the same level. 

When the difference in levels is considerable, as in 
Fig. 3, the proper correction must be made in calcu- 
lating the factor n. Thus, if w is the weight per foot 
of the wire (ice loading neglected) and p is the maxi- 
mum (horizontal) wind pressure per foot of wire, the 


resultant load under storm conditions will be V? + f? 
and the value of n, as previously defined, will be 
Vuk + p 


aaa maa (7) 


w 
for horizontal spans. When the angle of slope 0 be- 
comes so large that cos 6 differs appreciably.from unity, 
we must write 
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V (w cos 6)? + p? 
nies (8) 
w cos 6 


which is the value to be used in formula (2) when cal- 
culating the “critical” tension Pe from the assumed or 
specified permissible maximum tension P. 

Space does not permit of the complete working out 
of a numerical example, but the results of some cal- 
culations on a practical line have been plotted in Fig. 4. 

The assumptions as to distance between supports, 
maximum load, etc., are such as would be normal— 
even if unreasonable—in England, where the regula- 
tions governing factors of safety and construction 
details are not such as to encourage the development 
of power transmission by overhead conductors. The 
reason for choosing data based on British rather than 
on American practice will be explained later. 


DATA FOR CALCULATION OF RESULTS GIVEN IN FIG. 4. 


Wire: No. o B. & S. solid copper. (This is almost 
exactly the same size as No. o S. W. G.) 
Diameter of wire, d = 0.325 inch. 
Cross-sectional area of wire, 
square inch. 
Weight of wire per foot, w = 0.32 pound. 
Distance between supports measured horizon- 
tally, / = 195 feet. 
Difference of elevation between points of sup- 
port,.h = 140 feet. 
Whence, Distance between supports measured on slope, 
l’ = 240 feet. 
Breaking stress (say), 55,000 pounds per 
square inch. 
Factor of safety = 5. 
Maximum wind pressure = 15 pounds per 
square foot of projected area of wire. — 
Temperature at which maximum wind pres- 
sure occurs, t = 22 degrees F. 


The curve marked (2) in Fig. 4 gives the relation 
between temperature and deflection (s) which can be 
measured by sighting from pole to pole on the incline. 
The figures on the curve are the tensions correspond- 
ing to particular temperatures. Tensions for inter- 
mediate points can very quickly be calculated by means 
of formula (6) if it is desired to erect the conductors 
with a dynamometer rather than by measuring the dip. 

The curve marked (1) refers to the same span 
placed horizontally ; that is to say, with the points of 
support 240 feet apart on the same level. In both 
cases the specified limiting tension in the wire will be 
reached at a temperature of 22 degrees Fahrenheit, 
with maximum wind-pressure in a direction perpen- 
dicular to the vertical plane passing through the points 
of support. 

The dotted curve marked (3) in Fig. 4 is plotted 
from the same data as curve (1), except that the effect 
due to the elasticity of the wire has been neglected. 
_ The omission is often permissible, especially on long 
spans of aluminum wire, but on comparatively short 
spans of copper wire, as in the present instance, it is 
seen to give inaccurate results. The point has been 
referred to because of the peculiarity that in England 
—where the stringent regulations involving large 
factors of safety necessitate uneconomical construc- 
tion with short spans—it is by no means uncommon to 
neglect the elasticity of the wire; while in America— 
where the longer spans are the cause of reduced stress 
Vvariations—it is customary to take account of the 
changes in length due to variation of load. 


A = 0.083 
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LATEST COPPER STATISTICS SHOW 
SMALLER PRODUCTION FOR 1917. 


The United States Geological Survey has issued 
an advance statement, showing the 1917 production of 
copper, compiled by B. S. Butler. It shows the 
smelter product to be 1,886,000,000 pounds, which was 
2.18 per cent less than that of 1916. The value of the 
1917 output, figured at the average price of 27.3 cents 
per pound, was $514,910,956, as against $474,288,000 
as the value of the 1916 output. 


PRODUCTION BY STATES. 


The following table shows the copper production 
by states for the years given. The leadership of Ari- 
zona as a copper producer will be noted, and attention 
may be called to the fact that among the ten heavy 
producers the Territory of Alaska stands seventh, sur- 
passing each of the states of California, Tennessee and 
Colorado. 


1914. 1915. 1916. 1917. 

Alaska ........ 24,985,847 70,695,286 113,823,064 84,759,086 
Arizona ......-. 382,449,922 432,467,690 694,847,307 719,035,514 
California ..... 29,784,173 37,658,444 43,400,876 44,933,846 
Colorado ...... 7,316,066 7,272,178 9,536,193 10,054,951 
Georgia sesiis aseene ° Wake aA 803,699 930,691 
Idaho ......... 5,875,205 6,217,728 7,248,794 6,446,224 
RIGING oo asec aau SREE ROERE ESNEA 34,872 
Maryland ..... 12,248 15,426 126,965 291,501 
Michigan ..... 158,009,748 238,956,410 269,794,531 268,508,091 
Missouri ...... 53,519 306,406 377,575 407,141 
Montana ...... 236,805,845 268,263,040 352,139,768 276,225,977 
Nevada ....... 60,122,904 67,757,322 100,816,724 115,028,161 
New Jersey ...  wcc.cccccce ese cscccce 4115 ee bedcedre o's 
New Mexico . 64,204,703 62,817,234 79,863,439 107,593,615 
North Carolina. 19,712 ~ 33,383 5,961 125, 

Oregon ....... 5,599 797,471 2,433,567 1,105,097 
Pennsylvania 422,741 | ce cee 904 115,000 
South Carolina. sisiccasne. Oaeeeaeee —— sresosoeeo 210 000 
Tennessee 18,661,112 18,205,308 14,556,278 16,093,757 
Texas ........ 34,272 38,971 86,463 2,061,129 
Utah ...s..... 160,589,660 175,177,695 232,335,950 227,840,447 
Vermont ...... 260-408 Ge% 23,995 324,400 102,522 
Virginia ....... 17,753 50,008 1,066,143 146,912 
Washington 683,602 903,661 2,473,481 2,051,416 
Wyoming ..... er 351,871 1,784,351 2,019,767 


Undistributed . 
COPPER IMPORTS. 
The imports of copper to the United States for 


1916 and 1917 are shown to have been as follows, the 
figures being copper content in pounds: 


1916. 1917. 
Copper in ore ......ssssssssossesesecoo 124,878,905 116,500,532 
Copper concentrates ............2ceeee 32,753,874 38,197,532 
Matte and regulus .........ccce ce eenee 17,155,075 21,048,948 
Unrefined copper .........0. cece ceneee 268,927,315 355,598,036 
Refined copper ......cccecccecncccceee 8,411,230 6,751,958 
CIDDINGS: casa cde sees esed na en Eon hs 9,451,388 17,893,594 
In other forr 8S 65.2. 6-i68iss ees See eee es 758,193 429,702 


The largest exporters of copper to the United 
States during the two years were Cuba, Canada, Chile, 
Mexico and Peru. 


MILWAUKEE LEAGUE ISSUES ELEC- 
. TRICAL DIRECTORY. 


The Milwaukee Jovian Chapter has compiled and 
published an Electrical Directory of Milwaukee, Wis. 
The booklet contains the names and addresses of 
local members of that organization, with each one’s 
company connection; also, a complete directory of 
electrical manufacturers, dealers, contractors, engi- 
neering firms and others concerned in handling and 
making electrical goods. The directory contains no 
advertising matter, no financial assistance having been 
received from that source. It was published entirely 
at the expense of the Milwaukee Jovian Chapter. One 
feature is that of giving not only the office addresses, 
but the telephone numbers of companies listed. 

George J. Kirchgasser is president of the Milwau- 
kee League. 
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Banking of Distribution Transformers 


Discussion of Fundamental Considerations Involving Economy and 
Quality of Service—Importance of Certain Precautions Pointed Out 


By P. O: REYNEAU and H. COLE 


Distribution Engineers, Detroit Edison Company. 


N ORDER to get down to the fundamentals under- 
lving the advisability of banking single-phase dis- 
tribution transformers or not banking them, it is 

best to consider the proposition from two standpoints 
—that of economy and that of quality of service it 1s 
desired to furnish. These two bases may or may not 
conflict with one another. according to conditions, but 
it is by a wise consideration of both that the most 
satisfactory conditions can be obtained on any distribu- 
tion system, that is, conditions that will be most satis- 
factory both to the public and to the operating com- 
pany. 
ECONOMY. 


First, in the matter of economy, it is necessary to 
make a complete study of the annual charges against 
any system to determine the most economical size and 
arrangement of the units of that system, no matter 
whether the transformers are banked or unbanked. 
This study should consider’ the following items: An- 
nual charges on wire, annual charges on transtormers 
and accessories such as lightning arresters, fuses, etc., 
core losses, transformer and secondary copper losses, 
and annual operating. maintenance, inspection and test- 
ing charges. A study of this nature would show 
combination of wire and transformers which would be 
best for a given density of load considering the load 
to be uniformly distributed along the secondary mains. 
This is, of course, a theoretical condition but would 
quite often be approximated and could easily be 
adapted to fit special conditions. The matter of serv- 
ice, however, must also be considered in this connec- 
tion as the size of wire and the spacing of transform- 
ers should be such as to keep the maximum voltage 
drop in the secondary system below a certain limit. 
Such a study would undoubtedly favor the unbanked 
system if considered only from the standpoint of a 
definite load condition as a certain amount of wire 
might be saved and secondary fuses would be un- 
necessary. 

The actual problem, unfortunately, 1s not so simple 
as this, due to the fact that conditions can never be 
considered as static. Load is liable to increase or de- 
crease and to shift from one place to another. 
conditions are changing continually so that it becomes 
necessary to devise not only a system which is most 
economical under the present conditions but one that 
will lend itself most economically to adjustment to the 
load fluctuation. Here it is quite possible that a banked 
system will prove to be most economical in the long 
run on account of Hexibility which it offers to handling 
various load densities. If a secondary system is de- 
signed to be just satisfactory at a certain condition of 
load, any slight increase would cause either an over- 
load on the transformers, or an excessive voltage drop, 
or both. For this reason, a system must be designed 
with an allowance for an increase in load and the 
amount of this allowance should depend upon the ex- 
pected increase and upon the ease with which the svs- 
tem adapts itself to handling it. Let us compare the 
two svstems in this respect. 


In fact,’ 


COMPARISON OF UNBANKED WITH BANKED SYSTEM. 


In an unbanked system, if the wire installed 1s 
heavy enough, and the load increases, the transformers 
may be replaced for a while with larger units in the 
same location, providing the center of load does not 
shift too greatly. A very considerable increase or 
shifting of load, however, will necessitate the cutting 
up of the secondary unit into smaller units. If taper- 
ing secondary mains have been used, this may mean a 
large amount of replacement of secondary wire or else 
result in some very peculiar and inefhcient condition 
as to wire sizes. Even if uniform secondary mains are 
used the cost of cutting up the system will be consider- 
able. It will also probably be necessary to provide a 
surplus transformer capacity when these new units are 
added unless it is made a practice to change transform- 
ers frequently using very slightly varying sizes, thereby 
increasing the stock to be maintained in the warehouse. 

In a banked system, with wire heavy enough to give 
the same drop each way as the unbanked system, the 
transformers may be replaced as before with the added 
advantage that loads coming on between transformers 
will have a two-way feed which will cut down the volt- 
age drop at that point. Also the replacement of any 
transformer in a bank with a larger size of trans- 
former will not only relieve its overload but will tend 
to take a part of the load from the adjacent transform- 
ers due to the lower impedance of the larger unit and 
in this way the growth in load may be taken care ot 
gradually and with a smaller excess transformer ca- 
pacity. Experience has shown that it is entirely pos- 
sib!s to bank transformers of unequal capacities in this 
way without ditnculty if they are properly located, as 
the impedance of the secondary system between units 
will prevent the larger transformers from taking too 
large a share of the load. Of course, too wide a dif- 
ference in transformer sizes is not to be advocated 
from the service standpoint, as one large transformer 
going out may in this case cause the whole bank to go 
out. 

When the voltage drop becomes too great in a 
banked system new transformers may be added to the 
bank and the old transformers moved so as to bring 
them nearer to the load centers. For this reason it 1s 
most feasible to use one size of wire for all secondary 
mains except in very special cases. Also when the 
wire has once been installed and the services connected 
to this wire, it becomes an expensive proposition to 
change it to another size. Transformers, therefore, 
are much more moveable parts of a distribution system 
than the wire and the same results as to voltage regula- 
tion are obtained much more cheaply by changing the 
transformer locations than by changing the size of 
wire. 

QUALITY OF SERVICE. 


Qur second basis for judging whether transtormers 
should be banked or not is the quality of service it 1s 
desired to furnish. If the best possible service is re- 
quired, banking will undoubtedlybe preferable as it 1s 
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possible by this method to insure practically perfect 
service, as far as the secondary distribution system 1s 
concerned, as trouble on a well constructed secondary 
main 1s very rare. This possibility has been proven 
in actual practice. The banking must be done, how- 
ever, with the idea of service in view or it will be of no 
very material advantage. If the secondaries of the 
transformers are merely tied together through fuses 
and the secondary side of the transformer is not fused, 
the condition is very little better than that in an un- 
banked system except possibly a slight lowering in the 
transformer capacity necessary due to a diversity fac- 
tor between transformers. There is certainly no ma- 
terial advantage in banking from the service standpoint 
if the main object is not protection of service, if nec- 
essary, at the expense of the transformers. 

If transformers are banked with the idea of giving 
continuous service, it is necessary to use fuses in such 
a way that only defective transformers will be discon- 
nected from the network. For this reason the pri- 

ary side should be heavily fused to prevent a fuse 
from blowing on any slight trouble on the secondary 
system. The secondary side of the transformer should 
also be fused so that the transformer will be discon- 
nected from the line if defective, and the fuse should 
be large enough so that it will not blow before the pri- 
mary fuse has blown. There are on the market fuses 
for the secondary side of transformers which can be 
secured at a comparatively low cost so that the added 
expense is not great and probably less than the cost of 
fusing the neutral points between transformers. These 
are made of copper and may be easily removed by the 
linemen while working on the transformer. 

As was said before, practically any degree of per- 
fection in service, so far as the secondary distribution 
system is concerned, may be obtained with banked 
transformers. A bank of transformers may be de- 
signed sq that the cutting out of any one transformer 
will cause very little variation in the voltage at the 
worst point in the bank. If this variation is enough 
to cause a complaint from the customer, the defective 
transformer may be replaced and conditions brought 
back to normal immediately. If the condition is not 
serious enough to cause complaint, the trouble will be 
discovered and remedied when the regular inspection is 
made. It is undoubtedly less disturbing to the cus- 
tomer to have a slight voltage variation of this kind 
than to be entirely out of commission for several 
hours. 


Capacity REQUIRED IN BANK. 


In order that load of the defective transformer 
may be picked up in this way by the adjacent trans- 
formers, it is naturally necessary that the transformer 
capacity of the whole bank be large enough to take care 
of the emergency. In a large bank, however, the 
amount of this surplus capacity would be compara- 
tively small and the capacity of transformers needed in 
this case would not be nearly so great as would natu- 
rally be installed in an unbanked system for the same 
district. 

In conclusion it should be brought out that, al- 
though excellent service is given in many instances 
with unbanked systems, it is possible with proper care 
to give a higher grade of service with:a system of 
banked distribution transformers. Proper testing, in- 
spection and design, coupled with an excellent over- 
head lines condition are necessary for such results. It 
is, therefore, by proper selection of the quality of serv- 
ice desired and the best possible economy obtainable 
with that quality of service that the truly efficient dis- 
tribution system can be obtained. 
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HURLEY ASKS CO-OPERATION OF COAL 
OPERATORS. 


Impressive Address Before National Coal Association 
Emphasizes Importance of Fuel in Winning the War. 


Edward N. Hurley, chairman of the United States 
Shipping Board, in an address delivered at the meet- 
ing of the National Coal Association, Philadelphia, 
May 28, set forth war efficiency as the supreme test 
of both business management and labor. He was 
gratified, he said, to know that the Government now 
recognizes that the coal men of the country, in effective 
organization, should co-ordinate with representatives 
of the Government to work out industrial problems in 
a practical way. 

The fact that, previous to the war, there had al- 
ways been an over-production of coal led to the lack 
of appreciation of our coal resources; and the impor- 
tance of the coal producer was brought home to the 
nation last winter. That experience broadened your 
vision and emphasized your responsibility in this coun- 
try’s affairs. It also gave the American people a bet- 
ter understanding of this industry and the magnitude 
of the task of coaling the United States. At the same 
time they expect you to do your part in carrying out 
the nation’s war program, said Mr. Hurley. 

The Government's taking control of the coal in- 
dustry was absolutely necessary, and most all men now 
realize that the Government is going to take an im- 
portant part in our affairs hereafter. We must adapt 
ourselves to new conditions that prevail, and we are 
supremely interested in getting the best results. The 
best way, then, is to co-operate with the Government 
in an intelligent and sympathetic manner, and your as- 
sociation, from its inception, has taken precisely that 
position. Every coal operator is enlisted in the service 
of the Government for the production and distribu- 
tion of coal. The United States Fuel Administration 
has placed coal distribution in the hands of practical 
coal men, and in order to be successful we must have 
the co-operation and support of every coal man in the 
United States in whole-hearted, patriotic way. In 
part, he spoke further, as follows: 

In past wars, victory was thought largely a matter 
of military strategy. Under our highly organized 
system of today the whole weight of the nation must 
back up with its full resources military and naval 
action. Otherwise there can be no effective’ action 
This means that everything of basic importance needed 
to carry on the war must be operated as a unit. Coal 
is a fundamental. Transportation for the carrying of 
coal and other commodities is another fundamental. 
Our Government is going ahead with the co-ordina- 
tion of railroad systems, inland waterways, coastwise 
and ocean transportation. Railway equipment is be- 
ing provided. 

Whatever the length of the war, we are preparing 
in good measure for present and future. We are doing 
it in a large way, worthy of our great country. Not 
only for the war, but for the times after the war when 
we shall be called upon to do the immense work of 
rehabilitating devastated Europe. Other countries 
needed our coal before the war—nearly 21,000,000 
tons of it annually. Thev have needed more of it since 
the war began. They will need it after the war. And 
we will not only have the vessels and other vehicles 
to carry on our inland and coast waters and on our 
railroads the millions of tons of coal used yearly in 
this country, but we shall have a great merchant 
marine of our own to carry coal and all other Amer- 
ican products to other countries. 
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Editorial Comment 
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Profit Sharing by Electrical Contractors 


LTIMATE analysis of the countless contro- 
U versies between capital and labor demonstrates 

that they are due to the absence of brotherly 
relations between these two essential elements to 
modern industrial business. Without discussing the 
various causes for this dearth of fraternal feelings, 
it is evident that it has led to failure by each party to 
see and appreciate the other’s problems and from that 
have developed those unfortunate misunderstandings 
that so frequently culminate in strikes and lockouts. 
Failure to recognize each other as necessary copartners 
in industry makes each believe itself the superior in 
importance and even results in such extremely radical 
developments as plutocratism, socialism and anarch- 
ism. A striking example of this radical tendency is 
seen in the present control of Russia by the bolshe- 
viki. 

Especially acute is the labor unrest now prevail- 
ing due to the abnormal conditions brought on by the 
war, particularly the increase in living expenses. The 
national crisis is not ameliorated by having able work- 
ers idle away valuable time because of failure to agree 
on working conditions or other possible points in dis- 
pute. The situation, on the contrary, calls for the 
most intense application by every employer and em- 
ployee so as to hasten successful termination of the 
war. All possible causes for dispute should be cleared 
up and, where these originate from failure to under- 
stand each other’s viewpoints, frank and open-minded 
discussion of all problems bearing on the controversy 
is a patriotic duty, since fair consideration of all 
angles of the question usually leads to its solution. 

Looking at the various leading branches of the 
electrical industry, we find that in each there have 
been controversies between employers and employees, 
but to a much less extent in electric central-station 
companies than in street-railway, manufacturing, tele- 
graph, and contracting companies or firms. One of 
the reasons for this relative freedom from labor dis- 
putes of central stations is that many of the larger 
companies have formed organizations of their em- 
pleyees as company sections of the National Electric 
Light Association and at these section meetings there 
is a full and frank discussion of the numerous prob- 
lems confronting these utilities. The outcome is a 
more thorough understanding and therefore more 
cordial relationship between the company’s executives 
and their subordinates. Another reason is the prac- 
tice of quite a few companies of applying profit shar- 
ing by making as many employees as possible stock- 
holders in the company. This gives the men an im- 
mediate personal interest in the success of the busi- 


ness that not only keeps them from making unreason- 
able demands upon it but makes them active boosters 
for its growth. , 

A very striking contrast to this situation is dis- 
closed in the electrical contracting business. As a 
rule, there is little common understanding between 
the boss contractor and his employees as to the dif- 
ficulties the other has to contend with. This is one 
of the chief causes for the numerous labor troubles 
among contractors. It is also the cause of many 
wiremen quitting their jobs and starting up in con- 
tracting business themselves, since the idea that there 
is enormous profit in the business prevails among 
many of the men until they have found out differently 
by sad experience. A candid explanation of the actual 
situation and unbiased discussion in brotherly fashion 
would dispel much of this misinformation. Especially 
effective, however, is adoption of the plan of profit 
sharing, offering it to all tried employees after a 
number of years’ connection with the business. 

This plan is being followed by a few electrical 
contractors with much success. At first it should be 
offered the higher salaried employees, such as superin- 
tendents, engineers, estimators and foremen; exten- 
sion to other employees may follow observance of the 
operation of the plan and revision of any necessary de- 
tails before it is applied to a larger number. Of the 
particular benefits resulting from profit sharing it is 
necessary to point out only a few. One is that it 
gives the men an insight into the real conditions of 
the business so that they are willing to share in its 
ups and downs without grumbling when the latter are 
unavoidable due to general business depression. It 
also gives each man a personal incentive to work for 
the continued success and upbuilding of the business, 
bringing to it sources of income and eliminating from 
it avenues of waste that he would not think of other- 
wise. Furthermore, it makes the men contented to 
stay and develop with an established firm instead of 
shifting from one to another like a weathercock. To 
the electrical contractor this means retaining experi- 
enced employees and also avoidance of their inde- 
pendent entry as “curbstone” competitors in the busi- 
ness. This latter ruinous competition has long been 
the bane of the contracting craft. All told, this mat- 
ter is worthy of thoughtful consideration by the con- 
tractors, especially at a time like the present when 
time is available to work out difficulties that may de- 
velop when’ conditions are restored to normal. 

Other branches of the electrical industry may also 
find it advantageous to consider seriously adoption of 
the profit-sharing scheme. Wherever it has been given 
a fair trial, the results have been very satisfactory, 
making for peaceful and harmonious relations. 
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Turn Light on the Boiler Room 


TTENTION of the country is now turning again 
A to boiler rooms of power and heating plants. 
Plants are at last to be subject to government 
inspection. Apparatus and layout may eventually be 
improved, operating methods will undoubtedly in many 
instances be radically changed, and education of vary- 
ing degree will replace the proverbial vagueness and 
_ ignorance that so often characterize the personnel of 
many a boiler room. It is to be hoped that the ques- 
tion of boiler-room lighting—which, by the way, 1s not 
mentioned in the Government’s questionnaire—will re- 
ceive the consideration it deserves. Correct illumina- 
tion is vitally related to performance of both apparatus 
and personnel, efficiency and safety of operation and 
life of apparatus, and comfort of the men. 

Too many, perhaps most, boiler rooms are improp- 
erly and insufficiently lighted. There is insufficient 
illumination, lighting units are not installed where 
needed and often cause more discomfort than benefit, 
casting a glare in the firemen’s faces instead of on the 
object to be seen, masking conditions instead of em- 
phasizing them. There has of late been a wide tend- 
ency to curtail illumination on the score of economy. 
But few perhaps realize the extravagances, the wastes 
and the dangers chargeable to improperly illuminated 
Loiler rooms, that capitalized exceed a thousand fold 
the paltry cost of the illumination. 

Many things go on in the dark that would not be 
tolerated in the light of day. And the light of day 
never enters many a boiler room. Apparatus and 
methods cannot be efficient for any length of time 
where supervision is lax or lacking altogether. And 
the darker a boiler room, the greater the laxity and 
the lower the efficiency of inspection and workmanship, 
and results therefore. Removal of soot and scale by 
lance or by other manual methods is at best a trying 
process. But there is greater incentive to skimp the 
work and leave portions undone, consciously or 
unconsciously, where there is lack of light. So 
also inspection will fail to find the true state of 
affairs. Air infiltration through cracks in settings, 
warped doors, and so forth, go on unnoticed in dark 
portions of the plant. Uncovered steam pipes and 
boiler drums, direct leaks of live steam through de- 
fective flanges and valves, and of hot water pass un- 
heeded in the shadows and dark that abound. In- 
struments, draft gauges, and so forth, expensive and 
of great possibilities for enabling economies, are mis- 
interpreted and ignored and become deranged with 
dirt and lack of attention because there is insufficient 
light to allow them to be really useful. There is far 
more extravagance and loss of efficiency in boiler 
rooms on account of lack and improper lighting than 
is supposed. Conditions are bad enough in even well- 
lit plants. It is not difficult to surmise what they must 
be in those many others. 

Not for boiler-room economies alone should light- 
ing be improved, however. Improper and insufficient 
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illumination is responsible for many of the accidents 
that occur due to stumbling over obstacles on the floor, 
falling into pits, hitting protruding objects, and so 
forth. The fact that flaws and conditions may exist 
unseen during hurried inspection is also conducive to 
accident and service interruptions. And the comfort 
of the men is not one to be belittled. Yet many a 
company that preaches illumination to its clients for- 
gets to light its own power plants in a way that would 
make them safe and offer opportunity for them to be. 
efficient. 

There is no need for blazing illumination in a 
boiler room. But it is important that sufficient light 
be available when and where needed to make the place 
safe, enable maintenance of equipment in good work- 
ing condition, and permit efficient operation. Without 
proper light draft gauges, recorders and other means 
of improving plant performance will be handicapped, 
efficient performance made doubtful and the invest- 
ment in them largely discounted. A few protected 
fittings, plain and strong and enameled so as not to 
pick up and hoard dust and dirt, and permit of being 
easily cleaned, and installed to send their light upon 
the object to be seen and not upon everything else 
save that, is one of the first steps toward making a 
boiler room efficient. Turn on the lights. 


Carry On 


ORE wars have been won by siege than by 
M assault. It is sustained effort that accom- 
plishes results. 

It is not the occasional sacrifice of some favorite 
edible that will save food for our soldiers and brothers 
in arms. It is the spirit of sacrifice day after day, sus- 
tained, that will accomplish the end sought. 

It is not the hasty, well-meaning but ill-advised 
retrenchment of the individual, of private business or 
public utility that will bring real economy and re- 
duced expenditure. ‘It is the small saving here and 
there, where possible without untoward effect, wise 
and sustained, curtailment of needless things, that will 


-bring worth-while economy eventually. 


In the shipyards, coal mines, on the railroads and 
in the power plants and the homes it is sustained effort, 
sustained efficiency, sustained thrift, whether for pro- 
duction, economy or what not that will bring results. 
It is the old story of the tortoise and the hare over 
again, as true today as in the days of Aesop; the prin- 
ciple is really the same, only the circumstances have 
changed. 

The Liberty Loans are the assaults, intensive, 
fierce, that carry all before them. The Thrift and War 
Stamps campaigns are the siege that must go on un- 
tiringly day after day, until their purpose has been 
attained. 

More battles have been won by siege than by 
assault. The more intense the siege, the more like a 
sustained assault, the shorter it will be. It 1s sustained 
performance that counts. Carry on. 
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Jobbers Aid Contractors’ Organization — Contractor-Deal- 
ers’ Problems Discussed at Indiana Meeting—Other News 


ELECTRIC POWER CLUB HOLDS ANNUAL 
MEETING. 


War Service Sessions Feature Discussion at Hot Springs 
Convention. 


The Electric Power Club, the national association 
of electric pewer equipment manufacturers, met in 
convention at Hot Springs, Va., on May 30 to June I. 
There was an attendance of 75 delegates and guests, 
and thirty of the big electrical manufacturing com- 
panies were represented. Within the organization are 
9g per cent of the manufacturers of electric power 
equipment in the United States. 

Five new members, received into the association 
at this session, comprised the following: 

Hamilton-Leach Company, Racine, Wis.; Mar- 
zgthon Electric Manufacturing Company, Wausau, 
Wis.; Electric Products Company, Cleveland; Kuhl- 
man Electric Company, Bay City, Mich.; Stamford 
Electric & Manufacturing Company, Stamford, Conn. 

Of the 12 members comprising the Board of Gov- 
ernors, four are elected each year. The new mem- 
bers chosen for those places on the board at this con- 
vention were as follows: J. C. Hobart, of the Tri- 
umph Electric Company, Cincinnati; W. A. Layman, 
of Wagner Electric Manufacturing Company, St. 
Louis: S. L. Nicholson, of Westinghouse Electric & 
Manufacturing Company, East Pittsburgh; F. M. 
Kimball, of General Electric Company, West Lynn, 
Mass. 

The election of regular officers of the association 
resulted in the re-election of C. L. Collins of the Re- 
liance Electric & Engineering Company, Cleveland, as 
president. James Durke, of the Burke Electric Com- 
pany, Erie, Pa., was chosen vice-president; C. H. 
Roth, of Roth Brothers & Company, Chicago, was 
re-elected secretary; and R. J. Russell, of the Century 
Electric Company, St. Louis, was made treasurer. 

Various papers of special interest were presented, 
each followed by discussion. The second day was de- 
voted to war service sessions. Among the addresses 
pertaining to this was that of Walter Robbins, chief 
of the Power Equipment Section of the War Indus- 
tries Board. He outlined the duties devolving upon 
his section and their relations to the Priorities division 
and to the Government purchasing department. 

R. K. Sheppard, chairman of General War Service 
Committee of the electrical manufacturing industry, 
reviewed the work of his committee in an elaborate 
report to the Club. 

The discussion covered a range of kindred sub- 
jects, including labor problems, transportation, freight 
embargoes, fuel supplies, conservation and engineer- 
ing. 
Dana Pierce, New York City, of the Underwriters’ 
Laboratories, addressed the club on Safety Standards. 
This organization had been asked by the National 
Workmen's Compensation Bureau to draw up safety 
standards and place safety ratings on industrial con- 


trol apparatus, and Mr. Pierce asked members of the 
Power Club to co-operate in this matter. 

Dr. M. G. Lloyd, of the Bureau of Standards, ad- 
dressed the Club on the National Electrical Safety 
Code prepared by that Bureau. 

Chas. A. Pratt, of the Goodman Manufacturing 
Company, Chicago, presented sample specifications for 
storage-battery locomotives used in gaseous coal mines. 

On motion of J. K. Bass, Chicago, action was 
taken to remit the Club dues to members who had 
joined the colors, for the period of their absence, and 
to add their names to the Club's roll of honor. 


JOBBERS TO AID CONTRACTORS’ 
GANIZATION. 


OR- 


Pledge Support to Enlist New Members and Will Join 
Association Themselves. 


At the request of the National Association of Con- 
tractors and Dealers the Co-operation and Harmony 
Committee of the Electrical Supply Jobbers’ Associa- 
tion met a committee of three contractors, appointed 
by the Contractors’ association, at the Homestead 
Hotel, Hot Springs, Va., on Sunday afternoon, May 
19, 1918. 

The following persons were present, representing 
the Contractors’ Association: W. K. Tuohey of 
Springfield, Mass., chairman; J. R. Strong of New 
York, N. Y.; G. M. Sanborn of Indianapolis, Ind. 
Representing the jobbers: W. E. Robertson, chair- 
man, F. S. Price, N. G. Harvey, F. M. Bernardin, E. 
W. Rockafellow, Fred Bissell, V. C. B. Wetmore. 
F. Overbagh, F. E. Neagle and E. D. Tolles. 

After a full discussion of the problems confront- 
ing the electrical contractors, a request was made by 
them, summarized as follows: 

That the jobbers aid the contractors’ association 
to increase its membership by personally, and through 
salesmen, urging contractors (not members) to join 
the association. 

That in the same way the jobbers urge retail elec- 
trical dealers, hardware and other stores operating 
retail electrical departments to become associate mem- 
bers, and that jobbers operating retail departments also 
join the association, to the end that a far-reaching, 
properly financed campaign of education as to cost 
accounting and proper merchandising methods might 
be carried on, resulting in making the contractors bet- 
ter business men and merchants, and larger and better 
customers of the jobbers, with a corresponding im- 
provement in the credit risk involved. 

That the Jobbers’ Association appoint a committee 
to attend the national meeting of the Contractors’ As- 
sociation at Cleveland in July and that this committee. 
preferably of three, meet a similar committee of con- 
tractors to confer from time to time with reference 
to matters of mutual interest. 

They also stated they would be glad to accept con- 
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tributions from jobbers not operating retail stores to 
aid in financing this undertaking. 

The jobbers’ committee, in accordance with the 
objects expressed in the constitution of the associa- 
tion, recommended as follows 

(1) That all members of the Jobbers’ Association 
having retail departments become associate members 
of the Contractors’ Association. 

(2) That the members of the association person- 
ally and through their salesmen urge all electrical con- 
tractors and electrical contractor-dealers to become 
members of the Contractors’ Association, and urge all 
electrical dealers and other merchants operating retail 
electrical departments to become associate members. 

As there seems to be some misunderstanding as 
to the meaning of the term “retail department” or 
“retail business,” the following definition so as to 
avoid misunderstanding is given: 

By retail departments, operated by jobbers, your 
committee understands the term to cover departments 
that sell at retail prices, in retail quantities, to the con- 
sumer, and expressly excludes sales to isolated plants, 
central stations and power companies, philanthropic, 
educational, health or corrective institutions or enter- 
prises related thereto; industrial firms or corporations 
of every kind engaged in commerce or in undertak- 
ings relating thereto; the Government or any political 
subdivision thereof or agency in connection therewith. 

(3) That the invitation to attend the national 
convention in July be accepted, and that the chair- 
man of the Co-operation and Harmony Committee 
designate three members of the committee to attend. 


CONSERVATION OF TECHNICAL ENGI- 
NEERS URGED. 


Engineering Council Takes Steps to Utilize Technically 
Trained Men to Best Advantage. 


Technical engineers of everv branch of the pro- 
fession who are taking part in the war activities of the 
Army and Navy are alarmed at the unfortunate waste 
of technical training caused by the drafting and enlist- 
ing of engineers for regular service with httle or no 
regard for their technical attainments. These tech- 
rically educated and experienced men are essential to 
the successful conduct of the war and cannot be re- 
placed. There is continuing evidence that America is 
repeating in some measure England's mistake of send- 
ing technical men into the ranks when they should be 
carefully conserved for special duties in the fighting 
forces or on the technical staffs of the Army, the 
Navy and the essential war industries. 

These facts have been forced upon the attention 
of engineers who have been co-operating with the 
Government through the Naval Consulting Board, the 
National Research Council and Engineering Council. 
Upon these organizations requests have constantly 
been made for engineers, chemists and other technical 
men for a great variety of military services. Thou- 
sands of names have thus been furnished to the Gov- 
ernment departments and bureaus. Engineering Coun- 
cil especially has devoted attention to this personnel 
work through its committee, known as American Engi- 
neering Service, which has available classitied lists of 
approximately 25,000 engineers and besides unclassi- 
fied lists of many more. It is from these lists, directly 
or indirectly, that most of the names have been se- 
lected for war service. 

Engineering Council was founded by the American 
Society of Civil Engineers, American Institute of 
Mining Engineers, American Society of Mechanical 
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Engineers and American Institute of Electrical Engi- 
neers, and other engineering societies are co-operating 
with it in this service, the total membership repre- 
sented by these organizations being approximately 
50,000. Already from Io to 15 per cent of the mem- 
bers of these several organizations are in the uni- 
formed services of the country and it is safe to say 
that a large majority of their remaining members are 
in the Government civilian service or otherwise directly 
or indirectly engaged in the war. Engineers do not 
seek to avoid fighting, but earnestly desire to be given 
cpportunities for fighting and other services in which 
they can be most effective and which cannot be per- 
formed by others. 

It is known that through the Committee on Classi- 
fication of Personnel in the War Service Exchange 
(of the War Department) and some other ways, 
efforts are being made to counteract the tendencies 
toward the loss of our technical men in the ranks of 
the Army and Navy. It is believed, however, that 
these efforts are insufficient and that they should at 
once be supplemented by other stringent measures 
dealing with the subject in the draft boards and re- 
cruiting stations. 

In view of the foregoing, Engineering Council, 
created to provide means for united action and to 
speak authoritatively for its member societies on all 
public questions of common interest to engineers, re- 
spectfully offers the following: 

Whereas, technically trained engineers are hidis- 
pensable to the Army, the Navy and the war indus- 
tries, in engineering corps, ordnance bureaus and sig- 
nal corps, in aviation, submarine and tank service, in 
shipbuilding, and in many other assignments; and 

Whereas, through draft and otherwise many of 
these irreplaceable men have been and are being 
civerted so that their special qualifications are not 
being utilized; be it 

Resolved, that in the opinion of Engineering Coun- 
cil technically trained men of all ages should be en- 
rclled and conserved for technical duties and special 
efforts should be made immediately by the War and 
Navy Departments to find and record such men among 
Grafted and enlisted forces and to assign them to 
places in which their special qualifications are needed | 
and be it further 

Resolved, that Engineering Council offers to assist 
the War and Navy Departments in locating and classi- 
fying such men, if its assistance be desired, provided 
these departments will give the necessarv facilities foi 
collecting information about engineers now in the 
Army and Navy or whose names are npon the se- 
lective draft lists. 

These resolutions, offered solely in a patriotic 
spirit of helpfulness, were submitted to the Secretaries 
of the War and Navy. 


THE EARLIEST ASSOCIATION OF ELEC- 
TRICAL CONTRACTORS. 


J. E. Wilson, state secretary of the Electrical Con- 
tractors’ Association of Massachusetts, sends out an 
interesting souvenir, consisting of an announcement of | 
the first meeting of the New England Electrical Con- 
tractors’ Association, held in Boston, June 5, 1899. It 
is believed this was the first association of electrical 
contractors to be formed in this country. It was later 
merged with the Electrical Contractors’ Association of 
Greater Boston, which now forms the Boston district 
association under the jurisdiction of the Massachusetts 
State Association of Electrical Contractors and Deal- 
ers. 
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CONTRACTOR-DEALERS’ PROBLEMS DIS- 
CUSSED AT INDIANA MEETING. 


State Convention Held in Indianapolis—Co-operation with 
Jobbers Important Action—Many Notable Addresses. 


The convention of the Indiana State Association 
of Electrical Contractors and Dealers, held at Indian- 
apolis on May 28 and 29, took the necessary advance 
steps which will give the association what it most 
needs, and that is a membership that will make the 
organization fully representative of the branches of 
industry and trade for which it stands. Another dis- 
tinctive step was to secure the co-operation of the 
electrical jobbers in building up the organization and 
helping to guide its destiny. The latter step was one 
in which several leading jobbers showed themselves 
to be in full accord. This was also in accordance with 
the advice of W. L. Goodwin, whose presence at the 
convention was an inspiration to the delegates to stick 
together, cast aside suspicions, and work untiringly. 
The fifty contractors, dealers and jobbers in attend- 
ance were in dead earnest and believed in the purposes 
of the organization. This fact resulted in a substantial 
increase of membership, and what the association now 
has is a good, working team as the basis of an effec- 
tive state organization. | 

Another thing accomplished was to arrange for 
attending to the organization work through a regu- 
larly employed: secretary. Geo. S. Skillman, Indian- 
apolis, who thus far has performed these duties with- 
out remuneration, was voted a salary by the executive 
committee. The final steps taken in furtherance of 
effective co-operation, were the re-casting of the execu- 
tive committee so it will be composed of three jobbers 
and three contractor-dealers. The committee now 
stands as follows: 


THE CO-OPERATIVE COMMITTEE. 


The Varney Electrical Supply Company, Western 
Electric Company, Indianapolis Electric Supply Com- 
pany, representing the jobbers; A. L. Swanson, Ev- 
ansville, A. B. Harris, Gary, and G. M. Sanborn, In- 
dianapolis, representing the contractor-dealers. 


AN ACTIVE, DIRECTING FORCE, 


It is understood that the jobbers’ salesmen will give 
effective aid in securing new members for the associa- 
tion, as supplementary to the efforts of the secretary 
in this direction. Mr. Goodwin suggested the appoint- 
ment of some man, preferably a jobber, who shall act 
.in the capacity of umpire in important matters and 
concerning which he may advise with Mr. Goodwin. 
G. E. Varney, president of Varney Electrical Supply 
Company, Indianapolis, was named for such position. 
The above working forces, together with the energy 
and ability displayed by A. L. Swanson, state chair- 
man, give the association the means of getting the 
sinews of war. 


ADDRESSES AND DISCUSSION. 


The addresses, speeches and discussion covered a 
considerable range, but most of the interest centered 
around the word “preferential.” Price agreements and 
price maintenance, as between manufacturer and job- 
ber, between jobber and contractor-dealer, and con- 
sumers’ prices, were threshed out from various angles 
and viewpoints. The entire subject was clarified and 
reduced to something like a scientific basis by W. L. 
Goodwin when he told the delegates that the differen- 
tial from the jobber in favor of the contractor-dealer 
would take cz.re of itself when the latter got the facili- 
ties to take advantage of a preferential ; that the neces- 
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sary selling price of a commodity must be arrived at 
by a thorough method of figuring first cost and over- 
head exnenses, plus a fair profit. This makes a fixed- 
price agreement unnecessary and inadvisable. In this 
connection Mr. Goodwin praised the stand taken by 
J. J. Gibson on the art of price making; and he pointed 
out that this does not mean price fixing. 


First Day’s SESSIONS. 


The convention was opened May 28 by A. L. Swan- 
son, state chairman. After some preliminaries, the 
convention entered into a series of discussions that 
terminated only with the close of the day. G. A. En- 
gelken, secretary of Illinois state association, outlined 
the methods of procedure in developing the district 
organizations in that state. 

Mr. Swanson told how the progress of the Indiana 
association had been handicapped by not having a paid 
secretary whose business it was to lead in securing 
members and attending to the affairs of the organiza- 
tion. He referred to the fact that 250 contractor- 
dealers had been invited to the convention and that 
less than fifty responded. However, it developed later 
that those who did come knew what the Goodwin Plan 
stands for, and were ready to do their part in putting 
it into effect. 

An interesting discussion of Gibson’s bulk sales 
idea was led by G. E. Varney, who spoke from the 
standpoint of the distributor. He showed how Gibson 
and Goodwin were working to similar ends, and took 
up the question of prices based on quantity and costs 
prorated to the number of transactions. In fixing a 
price to the consumer the dealer must sell service as 
well as sockets, wire and tape. Others entered freely 
into this discussion, including Fred Adam, St. Louis, 
chairman of the National Merchandising Committee ; 
A. L. Swanson, Evansville; Mr. Oblinger of Indian- 
apolis Electric Supply Company; S. S. Wilson, Cleve- 
land; A. B. Harris, Gary; L. J. Granger of Tri-City 
Electric Service Company, Hammond; F. H. Cheyne, 


of Cheyne Electric Company, Indianapolis; Carl E. 


Nutting of Nutting Electric Company, Muncie; M. L. 
Spalding of Varney Electrical Supply Company; S. P. 
Wolever of Wolever Electric Company, La Fayette. 
All this discussion, centering around the subject of 
prices to contractors and dealers, brought out in clear 
relief the ideas of both jobbers and dealers, and no 
doubt opened the way for harmonious co-operation in 
the future. Both sides recognized the utility and fair- 


ness of the Goodwin Plan, and that eventually the sale . 


of electrical appliances must pass through contractor- 
dealer channels. In discussing the need of a greater 
margin to dealers on appliances, it was shown that 
the dealer is often found cutting the margin which he 
already has. 

Mr. SANBORN’S ADDRESS. 


The closing speech of the first day’s session was 
by G. M. Sanborn of the Sanborn Electric Company, 
Indianapolis. He brushed aside all pessimistic views, 
and put in a convincing appeal for the support of the 
jobber in the work proposed by this organization, and 
spoke of the good results of a jobbers’ committee con- 
ferring with a contractor-dealers’ committee at Hot 
Springs, Va., and said committees of national jobbers 
and national contractors would meet again in Cleve- 
land at the time of the national convention of the con- 
tractors and dealers. 


CLOSING SESSIONS AT COUNTRY CLUB. 


The closing day’s sessions were held at the Coun- 
try Club, where the attendance reached the maximum 
of 75, including representatives of outside jobbers, 
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manufacturers and others concerned in the electrical 
industry. 
Mr. ADAM'S ADDRESS. 

Fred B. Adam of the Frank Adam Electric Com- 
pany, St. Louis, gave a pointed and informing address 
on the “Possibilities of Merchandising.” Mr. Adam 
is chairman of the merchandising committee of the 
national association, and brought to the subject many 
facts that originated in his field of wide experience 
and observation; and he is gifted with the knack of 
reducing things to clear-cut expression. The under- 
lying purpose of the Goodwin Plan, as he expressed it, 
is to make good business men of electrical contractors, 
dealers and others. That the 25,000 electrical con- 
tractors and dealers in the United States should make 
good distributors of electrical appliances is a fact dis- 
covered by the General Electric Company, and to 
prepare them to assume this function is one of the 
purposes of the organization under the Goodwin Plan. 
But before this can be turned over to them the con- 
tractor-dealers must show themselves on the job ready 
to handle it. The jobber and dealer, each in his own 
line, are essential and we shall always have them with 
us. Both compel the manufacturer to deal with them. 
But the Wheatstone bridge should be kept in balance, 
to stabilize the industry. Botlf jobber and dealer may 
fairly ask a differential in his favor. In order to go 
to the manufacturers to ask a larger margin, that will 
reach down to the retail dealer, the request should be 
accompanied by a record of overhead costs in selling, 
for instance, such appliances as irons, vacuum clean- 
ers and washing machines. A 25-per cent margin on 
a nationally advertised washing machine means a 
greater net profit than does the same margin on an 
unknown product, and each of the two should stand 
on its merits. 

Mr. Adam emphasized the.idea that the public 
should be made aware of the fact that the contractor- 
dealer furnishes the proper channel through which 
electrical appliances are sold, otherwise the drug store, 
department and general store will soon have control 
of the trade. If the contractor-dealer fails to uphold 
his prices, if he makes a cut on appliances to one man 
whose house he wired and to another because he is a 
club-man, the manufacturer and jobber will not listen 
to his plea for a greater margin because he did not 
protect the margin he had. On the other hand, there 
should be an equitable differential from the manufac- 
turer to the jobber and by him to the dealer, whereby 
also the consumers’ price may readily be known. 


Mr. SHEPARD'S ADDRESS. 


Ira C. Shepard, of the new-business department of 
the Public Utilities Company, Evansville, said that 
company stayed in the appliance business because the 
industrial conditions there required it. While estab- 
lished prices are maintained, the changing prices under 
existing conditions made this difficult. The plan of 
his company, he said, was for co-operation with the 
contractor-dealer and work along the lines marked out 
under the Goodwin Plan. Mr. Shepard believes in 
uniform prices and better service, and one of the most 
pertinent truths he uttered was that dissatisfaction on 
the part of customers does not result from maintain- 
ing standard prices, but usually from bad or unreliable 
service. 

Discussion. 


The discussion that followed veered around to the 
time-payment method of selling appliances, and the 
various problems arising therefrom. One point made 
was that the system of house-to-house canvassing was 
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undesirable, and often pernicious. Another was that 
the practical demonstration of an apphance in the home 
of the intending purchaser was the most valuable and 
most satisfactory aid in closing sales. 


TRADE ACCEPTANCES. 


J. D. Meek, vice president of Indianapolis Electric 
Supply Company, read an able paper on “Trade Ac- 
ceptances, this having been the only paper presented 
at the convention. What gave special interest to Mr. 
Meek’s paper was the fact the Jobbing house, with 
Which he is connected, has been putting in practice the 
trade acceptance plan in its business during the last 
vear, and is well pleased with its practical workings. 
Ile said the credit men, bankers and trade-acceptance 
councils of the various cities were behind the proposi- 
tion, and he believed it was to come rapidly into adop- 
tion. Many questions were asked and some discussion 
followed, engaged in by Messrs. Varney, Harris and 
Adam. 

Mr. Goopwin’s ADDRESS. 


W. L. Goodwin, the recognized national leader of 
the contractor-dealer organization movement, appeared 
on the floor of the convention in the afternoon of the 
closing day and was enthusiastically received. His ad- 
dress, including time for answering questions, lasted 
two hours, during which the closest attention was 
given. He appealed to members to cut out all suspi- 
cion of each other and put the co-operative spirit into 
practice. The war has taught the necessity for co- 
ordination. Those who fight for us on the firing line 
are making the supreme sacrifice, and duty requires 
some sacrifices from us. 

The electrical industry, said Mr. Goodwin, thus 
far has grown without direction and, as the result, 
some readjustments are necessary to deal out justice 
to the public, to the contractors and dealers. The con- 
tractor-dealer organization is weak in proportion to 
the number in that branch of the industry, only 5 per 
cent of them being in this organization. The result is 
that they have not sold the electrical idea to the public. 
While the public 1s spending $7 per capita in the indus- 
trv, this sum might be raised to $40 per capita. The 
Jovians, the Society for Electrical Development, and 
other organizations, all formed to bring electrical peo- 
ple together effectiv ely, have failed of their purposes, 
and the speaker declared that this organization of elec- 
trical contractor-dealers, with its fundamental prin- 
ciples, code of ethics, and open meetings, was probably 
the last effort that would ever be made to reach the 
ultimate consumer through co-operative organization. 
He deplored the non-existence of a code of ethics in 
business. In the fight for democracy politically, that 
principle must be applied commercially. 

Mr. Goodwin now stated that of the 225,000 con- 
cerns engaged in retailing electrical goods in the United 
States, only 25,000 were strictly electrical concerns. 
The electrical contractor-dealers may be built into a 
strong, effective organization. No one fears such an 
organization except the men who have something that 
does not belong to them. To serve the public is the 
contractors’ job. The co-operative spirit exhibited at 
the recent California convention showed what was pos- 
sible when central stations, manufacturers, jobbers, 
contractors and retail dealers get together on the basis 
of serving the public. 

There must be, he said, a differential price in favor 
of each branch of the industry, but this differential 
must be based on the service that each branch should 
render. Back of all, cost records must be developed, 
upon which to base differential prices. 
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ARKANSAS PUBLIC UTILITY OPERATORS 
IN ANNUAL CONVENTION. 


War Problems and Economic Measures Discussed in 
Patriotic Sessions. 


The Arkansas Association of Public Utility Oper- 
ators held its eleventh annual convention at Hot 
Springs May 21 to 23, with President Stephen E. 
Dillon, general manager of the Citizens’ Electric Com- 
pany, of Hot Springs, presiding at its sessions. The 
addresses reflected the patriotic sentiment that dom- 
inated the action of the convention. One of the prin- 
cipal themes was the relation of the public utilities to 
war efficiency. The attendance was representative, 
though not as large as might have been expected. 
Opening addresses, reports and other preliminaries 
took up the first afternoon session, and this was fol- 
lowed by a reception in the evening. 

J. F. Christy, manager of the Jonesboro W ater & 
Light Company, read an impressive paper on the 
“Present Day Fuel Situation.” He was followed with 
an equally stirring address by Hamp Williams, state 
food administrator, who referred to the record 
Arkansas had made in the line of food conservation. 
This state had sent to the war front a larger supply of 
food than had any other state. , 

W. T. Thorp, secretary-treasurer of the associa- 
tion, stated that thirteen companies had joined the 
organization within the last year, but that there were 
75 non-member concerns operating in the state at this 
time. He said an effort would be made during the next 
year to induce them to become members. J. H. But- 
terfield, manager of the Hot Springs Street Railway 
Company, briefly addressed tke convention. 

The subject of Uniflow Engines was treated in a 
paper by Frank M. Beeson, of the Merkel Machinery 
Company, Kansas City, Mo. His paper had a special 
bearing on the conservation of fuel supplies. The sub- 
ject was discussed by H. C. Couch, state fuel adminis- 
trator, Little Rock. 

A feature of interest, after adjournment on the 
second day, was a tour to the Hot Springs power plant, 
where visiting operators inspected the equipment and 
discussed problems of economy in operating. 

A. Patterson, of the Southwestern Gas & Electric 
Company, opened the rate question in a paper in which 
the great necessity for rate increases was disclosed. 
This question in Arkansas has to be taken up in a dif- 
ferent way from that in most other states because 
Arkansas has no public utility commission. Hence, 
all the discussion had reference to dealing directly 
with the consumers and their local representatives. 
Through all the expressions of opinion on the subject 
there was manifest a spirit of fairness, a desire to 
render the consumers good service, but suggesting 
ways of meeting the added expenses of higher operat- 
ing costs. Some of the companies in this state operate 
under franchises in which rate agreements exist, and 
the matter of getting an increase requires pretty thor- 
oughly opening the question in a public way. The 
subject aroused much interesting discussion. 

As means of increasing revenues, it was proposed 
that special contracts, made vears ago at low rates, be 
abrogated: that checking meters, and rechecking 
maximum demands, be adopted, and that a fuel clause 
be added to contracts in force. 

C. J. Griffith, of Little Rock, reviewed the financial 
difficulties of the Little Rock company and pointed out 
the reasons for asking an increase in rates. 

In view of the probability of a public utility com- 
mission being created in Arkansas, the public utility 
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companies were advised to co-operate in securing a 
law that would be workable and fitting to conditions. 
In fact, the sentiment of the convention seemed fa- 
vorable to rather than against regulation under a pub- 
lic utility commission. 

W. R. Herstein, of Memphis, read a paper on 
“Courtesy to Traveling Salesmen.” The association's 
name henceforth is to be the Arkansas Public Utili- 
ties Association. 

The officers for the following year, elected prior 
to adjournment, are as follows: 

President, D. C. Green, Fort Smith. 

First vice-president, B. C. McKinnon, Eldorado. 

Second vice-president, E. T. Leverett, Conway. 

Secretary-treasurer, W. J. Thorp, Little Rock. 

The Class B members, comprising salesmen rep- 
resenting manufacturers and supply houses, of whom 
31 were in attendance, held a separate meeting and 
elected the following officers : 

President, G. M. Elhs, district manager General 
Electric Company supply department, St. Louis: first 
vice-president, W. P. Holcombe, Moloney Electric 
Company, St. Louis; second vice-president, E. C. 
Brown, Ohio Brass Company; secretary-treasurer, C. 
C. Lewis, Columbia Lamp Division, General Electric 
Company, St. Louis. Fort Smith was selected as the 
place at which the next convention is to be held. 


MOVEMENT TO CONSOLIDATE COMMIS- 
SIONS IN MASSACHUSETTS. 


Public Service Commission and Board of Gas and Electric 
Light Commissioners to Be Unified as War Measure. 


As this year’s contribution to the principle of con- 
solidation in government, the Massachusetts Legisla- 
tive Committee on Administration and Commissions 
has now reported a bjll which would unite two well- 
known state boards in a single body. It is proposed 
to combine the Public Service Commission and the 
Board of Gas and Electric Light Commissioners under 
a new title, “The Commission on Public Utilities.” As 
the bill has been framed, it carefully avoids any re- 
vision of the powers which the two boards have al- 
ways exercised. It merely endeavors to lift the func- 
tions of the old commissions bodily out of their hands 
and transplant them without change into the keeping 
of the new board. In so doing, however, it still keeps 
the labor distributed. Of the proposed seven mem- 
bers of the “Commission on Public Utilities,” three 
would be designated to carry on the work formerly 
assigned to the Public Service Commission and three 
to take charge of the duties of the Gas and Electric 
Light Commissioners. The chairman of the main 
commission would hold this right of appointment and 
would also determine on which of the two divisions 
he himself would serve. The seventh member would 
be the secretary of the combined board, charged with 
executive responsibility for its office work, and em- 
powered to vote in all matters passed upon by the 
main committee. 


NEW JERSEY UTILITY BOARD REORGAN- 
IZED. 


Reorganization of the New Jersey Board of Public 
Utility Commissioners has been effected by the re- 
election of Ralph W. E. Donges, of Camden, as presi- 
dent. Albert N. Barber, Trenton, and L. Edward 
Herrman, of Jersey City, continue as secretary and 
counsel of the Board, respectively, having been elected 
last year for a period of two years. 
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Industrial Heating Appliances a Central-Station Oppor- 
tunity — Electric Pnmping Plant for Drainage District 


INDUSTRIAL HEATING APPLIANCES OF- 
FER CENTRAL-STATION OP- 
PORTUNITY. 


Although new business cannot be taken on by many 
central stations, largely because of the high prices for 


new equipment and the inability to secure new capital, 


there is hardly a utility that isn't desirous of improv- 
ing the load-factor of present customers. 

It is not uncommon to find an industrial plant 
with a highly efficient and modern motor installation 
and an antiquated lighting system. And in only very 
few cases have industrial heating appliances such as 


Asa progressive manufacturer you are adopting new devices as fast as you 
are sure of them. The clectrid soldering iron should come in this class. Its con- 


stam heat-retaining factor, its wondertul convenience as compared with other 
types, and the cleanliness and the economy of its operation have brought about 
its use for all soldering purposes 

If you are not acquainted with these features, return the card and a represent- 
ative will call upon you. You cannot afford to miss the facts he will bring you 


The New York Edison Company 
Irving Place and Fifteenth Street 
[Derach bere] 


==» sre eeweannme wae 


Post Card Sent by New York Edison Company to Industrial 
Customers. i 


soldering irons, glue cookers, japaning ovens, etc., 
been employed. 

The inherent advantages of these appliances makes 
a stronger appeal under present conditions than ever 
before and considerable profitable business can be se- 
cured by following up existing customers. 

The accompanying illustration shows a post card 
sent to industrial customers by the New York Edison 
Company, calling attention to the electric soldering 
iron. This is one of a series of post cards dealing 
with various similar appliances and has brought ex- 
cellent results. 


HEAVY SALES OF ELECTRICAL APPLI- 
ANCES IN THE SOUTH. 


The New Orleans Railway & Light Company, New 
Orleans, La., which handles the Hoover electric suc- 
tion sweeper in its territory, announce that during the 
month of April its vacuum-cleaner sales showed an 
increase over the same month of last year of several 
hundred per cent; sewing-machine motors 50 per cent, 


vibrators 40 per cent, and miscellaneous appliances 182 
per cent. 


ELECTRIC PUMPING PLANT FOR 
DRAINAGE DISTRICT. 


Silent-Chain Drive a Feature of Motor-Driven Pumps— 
Central-Station Energy Used. 


Pumping water by electricity, in large volume, 
against a low head, is exemplihed by the Indian Grave 
Drainage District, in the vicinity of Quincy, Ill. A 
new motor-driven pumping plant recently was com- 
pleted and put in operation for the reclamation of 
overflow land in that district. 

The main transmission line, extending from the big 
Keokuk power station to St. Louis, takes a route 


through a portion of the district, and current is tapped 


off the main line to this special service line by switch- 
ing devices. The contract to supply the district with 


` power was made with the Quincy (Ill.) Gas, Electric 


& Heating Company. Energy is transmitted to the 
district's outdoor transformers at 23,000 volts; this 
is stepped down to 2200 volts for the pump motors, 
and to I10-220 volts for lighting and for operating 
pump primers and other minor uses. 

The motors, which were furnished by Allis-Chalm- 
ers Manufacturing Company, consist of one of 200 
horsepower and another of 400 horsepower, each an 
alternating-current, 25-cycle, three-phase machine, for 
operating at 500 revolutions per minute. This com- 
pany, also, supplied three 200-kilovolt-ampere trans- 
formers for the pump motors, and three 7!4-kilovolt- 
ampere transformers for lighting and pump-priming 
service, and a 100-kilowatt synchronous condenser, to 
operate in parallel with the motors for the betterment 
of power factor. 

The pumps, to which the motors are connected by 
Morse silent-chain transmission, are installed in a con- 
crete building, and consist of three Platt Iron Works 
horizontal, double-suction, split-case centrifugals, each 
of a capacity ranging from 20,000 to 42,000 gallons 
per minute, depending upon the head of 22, 15 or 7 
feet against which they may be operated, the oper- 
ating speed being 355 revolutions per minute. The 
three pumps are on shafts, so coupled as to make 
interchangeable connections with the motors. 

The 200-horsepower motor, with a speed of 480 
revolutions, 1s connected to the pump shaft with speed 
of 355 revolutions by a chain belt. The 72-tooth driv- 
ing sprocket, keyed to the motor shaft, has a pitch 
diameter of 12.88 inches; the 37-tooth driven sprocket, 
on the pump shaft, has a pitch diameter of 17.65 
inches. The two sprockets carry a Morse 11-inch- 
pitch silent chain, 15 inches in width. The 400-horse- 
power motor transmits power to the pump shaft by 
means of two driving units running in parallel. That 
is, there are two sets of sprockets and chains, each of 
the same dimensions as in the 200-horsepower drive. 
This type of silent-chain transmission has wide appli- 
cation in electrically operated plants, ranging from 
those of 100 horsepower and less to as high as 1000 
horsepower. 
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The Indian Grave Drainage District was estab- 
lished in the early So's and comprises, approximately, 
19,000 acres. In the past, the run-off within the dis- 
trict, which is estimated under maximum raintall to 
be approximately 120,000 gallons per minute, has to be 
handled through gravity sluices with the usual unsuc- 
cessful results. Under the original plan of unwater- 
ing this district, there were approximately 7000 acres 
considered swamp land, and the additional several 
thousand acres are periodically inundated. Under the 
present plan of main ditches, laterals and operation of 
the pumping station, it is believed the entire 19,000 
acres will be constantly available for useful farm pro- 
duction. 

The drainage system and pumping plant were de- 
signed and carried through under the engineering di- 
rection of W. P. Bushnell, of Quincy; the work was 
performed under contract by B. Layton, Muscatine, 
Iowa. 


ELECTRIC TRUCK OPERATING COSTS. 


Data Covering Thirty-Day Period Shows Economy of 
Electric Vehicles. 


In selecting transportation equipment sentiment, 
likes and dislikes, fancied or otherwise, should play a 
very small, if any, part. Transportation engineering— 
for transportation is an engineering problem, and 
should be approached like any other science—should 
be applied, particularly if most economical and effi- 
cient results are to be realized. 

In the final analysis, the real test of a truck's value 
is its service record for a period of time sufhciently 
long to meet both good and bad conditions. A single- 
one-day demonstration under ideal conditions 1s not 
broad enough. It should take at least a month of 
steady work to prove the good qualities of a truck and 
bring out all its weak points, if any. 

Following is a record of a 750-pound electric truck 
used in ordinary city deliveries for 30 working days. 
Compare with horse-drawn and gasoline truck costs to 
fully appreciate its true value: 


Days operated 
Miles: traveled 65 ihe wee RAS ae oO AEG ee 1140.5 


Hilowatt-hours used 2... .0. 2c cece cence ce weeecces 319.5 

Number of miles per kilowatt-hour ............ 3.50 

sreatest energy consumption for one day...... 13. kw-h 
Smallest energy consumption for one day .... 19. kw-h 
Average energy consumption for one day...... 10.65 Kw-h 
Shortest TU sy ssbeied sb eee eeee eG esa ee dees 33.0 miles 
Lontest TUR. Ses oles oe oes pe bie ecto ee Ea e 46.5 miles 
Average TUM eee ova be A a Re BSE eee Kae 38.01 miles 


Greatest merchandise load (overload of 750 Ibs.) .1500 Ibs. 
Smallest merchandise load 500 Ibs. 
Average merchandise load (overload of 250 Ibs.).1000 Ibs. 


s... esos , ‘anlo’ 


Energy cost per car-mile @ 8c per Kw-h...... $U.008 
Energy cost per cur-mile “ de per kwWw-h...... O11 
Energy cost per car- mile @ He per Kw-h...... O14 
Maintenance (maximum estimate) including re- 

pairs and renewal of all mechanical and elec- 

trieal parts, including tires, battery, and paint- 


ing of wagon, should not exceed, per car mile.. 04 


INDIANA COMPANIES PETITION FOR 
INCREASED SURCHARGE. 


The Merchants Heat & Light Company and the 
Indianapolis Light & Heat Company, both of Indi- 
anapolis, Ind., have filed a petition with the Indiana 
Public Service Commission asking for permission to 
increase the present surcharge of five mills per kilo- 
watt-hour which the companies are now charging and 
which will expire June 30, 1918. The companies ask 
the Commission, in view of the greatly increased costs 
of operation, to investigate conditions carefully and 
determine the proper surcharge to be charged for the 
year beginning July 1, 1918. 


ELECTRICAL REVIEW 


AN ELECTRIC IRON SALES DRIVE OF 
PUBLIC SERVICE COMPANY. 


An electric iron campaign is outlined in the June 
Sales Bulletin of the Public Service Company ot 
Northern Illinois. An appeal is made to the com- 
pany's employes to get behind this summer campaign 
which is to extend to September 1. They are asked 
to sell the standard General Electric, 6-pound iron, 
with cord and plug, at $3.75, the payments required 
being 75 cents cash and $1 per month for the three 
succeeding months. This offer, which represents a 
reduction of $1.25 from the regular price of $5, is 
also being advertised in local newspapers and by cir- 
cular letters to be sent out with light bills. The sales 
Gepartment, in its tips and hints to emploves, sug- 
gests the liberal use of the telephone of evenings in 
offering this electric iron bargain to friends and ac- 
quaintances. 

By having made purchases of these irons before 
the price advanced, the company is able to quote the 
price referred to. The salesmen and saleswomen are 
urged to keep in mind that in selling the electric iron 
they should also sell the electrical idea which is the 
foundation for electrical merchandising. 

Emploves receive 5 per cent commission on sales 
made outside of regular hours. 


WEST VIRGINIA COAL MINES USE CEN- 
TRAL-STATION POWER. 


The Hartland Power Company, recently organized 
as an independent public utility operation by W. S. 
Barstow & Company, New York, and Steel, Jones & 
Company, bankers of Philadelphia, is supplying the 
bulk of its power to coal mines at Hartland, Dorfee. 
Clay and neighboring territory. While its present 
capacity is sufficient to take care of existing contracts. 
provisions have been made for extending’ the power 
house and distribution lines to meet all increased de- 
mands. 

The plant of the company is located at Hart- 
land, on the Elk River, West Virginia, the center of 
the new coal mining activities, and consists of 1000 
kilowatt General Electric steam turbines, complete 
with condensers, boilers, etc. AH machinery is of 
modern, high efhiciency type. Construction work is 
now completed, and within the next ten days the com- 
pany will start operation. Transmission lines have 
been built up Middle Creek to the coal mines in this 
section, and are now being extended to other nearby 
developments. The coal operators are rapidly install- 
ing modern electrical machinery and a number of them 
are now ready for power. Within a radius of four 
miles of the power plant are located some 10 or 12 
large developments. 

T 


ENGINEERING FOUNDATION 
MEMBERS ELECTED. 


The trustees of the United Engineering Society. at 
a meeting held in Engineering Societies Building, New 
York City, on May 23, elected the following members 
of the Engineering Foundation Board: 

Calvert Townley, of Westinghouse Electric & 
Manufacturing Company, 165 Broadway, New York: 
Silas H. Woodard, consulting engineer ; Dr. Joseph W. 
Richards, professor of metallurgy, Lehigh University. 
South Bethlehem, Pa.; Dr. David S. Jacobus, advisory 
engineer, Babcock & Wilcox Company, New York; H. 
Hobart Porter, of Sanderson & Porter, consulting en- 
gineers, New York. 
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Lightning Arrester Grounds— Hazards of Corrugated Iron 
—Hydraulic Connections—Grading Coal for Chain Grates 


INFLUENCE OF GROUND CONNECTIONS HOUSING WHAT NEED NOT BE HOUSED. 


ON LIGHTNING-ARRESTER 
PERFORMANCE. > 


Seasonal Changes and Deterioration of Earth Connections 
Now Deserve Consideration. 


By E. M. COHEN. 


The operation of a lightning arrester depends upon 
the functioning of the ground or earth connection. 
The best, in fact the ideal lightning arrester may fail 
if the connection between it and the ground is not 
working because the ground wire is broken or because 
the resistance between arrester and earth has become 
excessively high. 

In one instance to the writer's knowledge a num- 
ber of arresters failed to protect the transformers in 
close proximity to them, and it was found that the 
earth wires had become corroded and finally broken 
off. The investment in lightning arresters was in this 
case utterly wasted because of lax inspection. Con- 
necting up the earth with partially new ground wire 
overcame the trouble, an operation that would have 
prevented probably a financial loss out of all propor- 
tion to the cost of doing it. 

In many instances, and this is more marked during 
the summer months, earth resistances increase. Thus 
a lightning arrester ground may be of low resistance 
during the winter and wet weather, but become one of 
high resistance during the hot weather when the soil 
is dried out by the combined influence of sun and 
absence of rain. In other instances the flow of 
dynamic current such as occurs when an arrester 
breaks down and allows current to flow from the line 
through the earth connection is responsible for drying 
out of the earth around the earth connection, immedi- 
ately increasing the resistance of the latter. 

Much discussion has centered round the question 
of whether or not lightning arresters should be fused. 
On the other hand an earth connection that may vary 
with the seasons may introduce as great a degree of 
uncertainty as the arrester that may or may not be in 
circuit because its fuse may or may not be blown. 
Moreover, whereas the fuse is recognized as a variable, 
and one requiring vigilance, the earth resistance is in 
the majority of cases looked upon as something that 
remains constant, and thus usually is allowed to go 
uninspected. Many an investment in lightning arrest- 
ers is not bringing in the return that it might reason- 
ably be expected to because improperly earthed. And 
then, the continuity of service, for which part of the 
arrester cost may be charged is not as high as it would 
be were there efficient protection against lightning. 

The lightning season during which lightning is 
most severe is now here. Additional arresters prob- 
ably cannot be readily obtained, and their price is high. 
It costs little and is worth considerable to survey those 
already installed, to determine their condition and the 
condition of their ground connections, electrically and 
physically. 


Life and Fire Hazards, Unreliability and Short Life Make 
Corrugated-Iron Structures Objectionable. 


By Rocer L. Evans. 


War-time economies, experience and financial con- 
siderations are proving conclusively that it is unwise 
to spend money when unnecessary. One instance 
where needless expenditure is sometimes made is that 
where electrical apparatus is installed outdoors in a 
housing whereas a housing is not really necessary. All 
housings cannot be dispensed with, of course. But 
many exist that find no excuse. The money spent on 
them and the labor and materials necessary are wasted 
therefore. 

The accompanying illustrations shows an outdoor 
installation, outdoor but enclosed, of lightning arrest- 
ers on a high-voltage line. The electrical equipment 
is placed within a wooden structure which is in turn 
covered with galvanized or corrugated iron sheets. 
The sheets are fixed to the wood beams with nails. 
This class of installation is in wide favor and can be 
seen in use from coast to coast for all classes of trans- 
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Typical Corrugated-lIron Structure for Enclosing Electrical 
Apparatus. 


formation, switching and protection. Many of the 
installations are old-timers that have stood up. Others 
ere built because they are standard practice with com- 
panies building them. 

This class of structure may be criticized for sev- 
eral reasons. To begin with, in many instances there 
is no need to enclose apparatus, if outdoor equipment 
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is chosen. And then on the basis of initial cost it will 
often be found that there is little to choose between 
the outdoor installation and the one with indoor ap- 
paratus enclosed m a corrugated-iron structure. On 
the basis of upkeep the outdoor installation has all in 
its favor, because corrugated iron corrodes quite rap- 
idly unless properly painted and the wood 1s protected 
from rot, whereas a steel frame, properly galvanized, 
has long lite, high salvage, may be moved from place to 
place without deterioration, and plays an important 
part should the matter of evaluation ever come up. 

but the chief objection to the corrugated-iron struc- 
ture, of which only a type is here shown, is based on 
the grounds of life and fire hazards. Corrugated iron 
nailed to a wooden supporting frame will usually re- 
sult im fire should the corrugated iron become 
grounded. Ares readily set the wood on fire, as does 
also the flow of current from sheet to sheet. The 
corrugate-iron sheets may easily become charged, from 
any one of several causes, with voltage of from a few 
hundred to several thousand volts with operating volt- 
ages of the lines of up to 40,000 volts. Such a charged 
frame constitutes a serious hazard to workmen work- 
ing in it or entering it where above ground. Pedes- 
trians as well as workmen will also be endangered 
when these housings are erected on the ground. 

The matter of life hazard is entirely one of 
grounding, But the matter of grounding is not an 
easy one. It is not easy to efficiently ground each 
individual corrugated sheet. And it is even more dif- 
ficult to maintain such mechanical and electrical con- 
tact between sheets. The fire hazard is largely one of 
grounding also, although not entirely so, because the 
wooden framework must always constitute a com- 
bustible material which may be attacked by arcs. 

l The writer has known some half-dozen instances 

where transformer, lightning arrester and switching 
houses constructed of corrugated iron and wood have 
burnt down because of grounds, arcs from conductors 
to iron, and so on. He can also cite three instances for 
which he can vouch where men have been electrocuted 
by contact with the charged corrugated-iron sheets of 
these structures. 

The inherent objections to the corrugated iron 
housing are that the individual sheets makes it expen- 
sive and difficult to rigidly ground and maintain 
grounded each individual sheet because of the form of 
construction employed and because of corrosion that 
invariably occurs; that the supporting frame is of 
combustible material; that the structure is metallic 
and covers relatively large space.: It would seem that 
the corrugated-iron housing for electrical apparatus 
should be boycotted, on the basis of fire and life haz- 
ards, on basis of life and cost, and because its life is 
at best as uncertain as its performance, even if it per- 
mits indoor equipment to be placed outdoors on short 
notice, unless the above facts are borne in mind. 


HYDRAULIC PENSTOCK AND PIPE, 
AND VALVE CONNECTIONS. 


GATE 


Construction Details on Connections for Wood and Metal 
Flumes, Penstocks, Etc. 


Tt is true that there are often several ditferent ways 
of doing a thing right. It may also be true that there 
is only one bei way of doing a thing. On the other 
hand, there may be several ways of doing a thing, all 
of them good, and each the best under certain circum- 
stances. In the accompanying illustrations are shown 
various ways of making connections for penstocks and 
pipes (Fig. 1) and gates and valves (Fig. 2). 
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In Fig. 1 is shown, firstly, a method of connecting 
a steel plate pipe inside a wooden pipe; secondly, a 
wooden pipe or wood stave pipe bolted to the inside 
of a steel pipe; thirdly, a flange connection of two 
steel pipes, probably the commonest connection in 
hydroelectric work; fourthly, wood stave pipe flanged 
to steel plate pipe; fifthly, a flange connection joining 
two stave pipes together; and sixthly, an arrangement 
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Fig. 1.—Various Methods of Connecting Wood and Steel 
Penstocks and Pipes. 


of flanges for stave pipe, a coupling designed for mim- 
mum friction losses. . 

In Fig. 2 is shown, respectively, from left to right, 
an intermediate ring, two of which would be used for 
making a flanged coupling ; method of employing inter- 
mediate ring or its equivalent as gate or valve; method 
of bolting ring to wood penstock; method of connect- 
ing up concrete with wood mat and split anchor bolts; 
method of connecting concrete with embedded spigot 
and flange; and lastly, method of connecting together 
pipe and concrete by plain imbedded spigot. 

Local conditions largely decide the. best form of 
construction to employ and choice of connections, and 
the accompanying illustrations show a number of meth- 
ods that have proved satisfactory in irrigation as well 
as hydroelectric development. Today, with the scarcity 
of fuel, the increased demand for energy and the 
greater attention being turned toward water power, 
the development of water-power is tending to become 
increased. Additional plants will come into being, and 


Fig. 2.—Various in Gates and 


Arrangements for Connecting 
Valves. 


those already in existence are being more fully utilized. 

The condition of the railroads and inability to ob- 
tain deliveries is also causing wood stave pipe to be 
used in place of steel in a great many instances where 
there would have to be protracted delay were it neces- 
sary to await deliveries of metallic pipe. Wood stave 
pipe is, of course, very much cheaper, initially, than 
steel. While its use is not usually advisable for long 
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life, more than ten years, it offers a ready means of 
transmitting water with material from close at hand. 


VALUE OF LIGHTNING RODS. 


The annual property loss in the United States due 
to lightning is approximately $8,000,000, chiefiy 
in the rural districts, while the average number of 
persons struck by lightning is 1,500. According to 
figures compiled by the fire marshal of Ohio, the aver- 
age number of buildings fired by hghtning in the past 
five years, in that state, was 252, with loss of $381,060. 

In Louisiana 104 fires, due to lightning, involving 
property loss of $26,634, were reported to the fire 
marshal during the past year. In only one case was 
the building rodded, and installation was defective. 

The fire marshal of Indiana says: ‘Accumulat- 
ing evidence shows that the lightning rod, properlv 
placed, is certain protection against fire. Only three 
of the 273 lightning losses, during the past year, oc- 
curred on protected properties, and in one of those 
cases the lightning rod system was old and out of re- 
pair, and in another the lightning traveled to the 
building over telephone wires.” 


TURBOGENERATOR SHORTCOMINGS. 


Although the turbogenerator is really an extraordi- 
narily reliable piece of apparatus, it has of recent 
months received considerable criticism for giving 
trouble. One or two serious accidents have occurred, 
and in many cases shutdowns have happened at a time 
when they caused most inconvenience. 

That large turbogenerators are able to run contin- 
uously under load for several months at a time ought 
to be testimony to the reliability of this type of ma- 
chine and its auxiliaries, also to the high standards of 
service rendered by the leading central-station com- 
panies. On the other hand, probably every company 
Operating this type of machine has had experiences 
where a machine has failed unexpectedly, the cause 
varying from a set of stripped blades or a burnt out 
armature or grounded field to'merely an accidental 
tripping out of the steam or electrical end. 

Operating experience of both large and small com- 
panies seems to be, conclusively, that turbogenerator 
design can well afford to be improved in the way of 
reliability. It 1s usually the little things that cause the 
trouble. So far as service interruptions are concerned 
the steam end perhaps ts responsible for the most and 
least important delays, whereas the electrical end with 
its fewer delays causes the more protracted ones when 
they do occur. 


A MECHANICAL COAL GRADER FOR 
CHAIN-GRATE STOKERS. 


Ingenious Device for Grading Sizes of Coal Fed from 
Hopper to Stoker Grate. 


It is generally understood that umform coal size 
has a powerful influence upon combustion efficiency, 
as well as ease of handling and controlling the fire. 
The use of coal having radically different sizes of par- 
ticles further complicates matters so far as adapting 
the grate to fuel used, interferes with the draft, in- 
creases the difficulty of maintaining proper thickness 
of fuel bed, and usually results in a higher loss of car- 
bon in the ash pit. When coal has particles of radi- 
cally different sizes, it can be seen at once that the 
smaller lumps tend to be consumed first, the larger 
ones later. If the rate at which fuel is fed to the fire 
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is regulated for the larger particles a loss of capacity 
or rate of combustion follows. If the rate is regulated 
for the smaller particles, then the larger lumps tend to 
be sent to the ash pit without the carbon being fully 
consumed. There are other disadvantages, of course, 
such as the tendency for thin spots and thick spots to 
form in the fuel bed, and-so on. 

A rather interesting attachment has recently been 
gotten out, the object of which is to grade out coal 
particles just before the coal is fed to the stoker so that 
the larger particles pass to the grate at a point or points 
ahead of the points where the smaller particles are fed. 

From the stoker hopper the coal passes through 
the screen consisting of a series of slotted plates pivot- 
ally supported and moving up and down intermittently 
because of the rotation of a toothed roller driven from 
the main stoker shaft. 

The larger particles of fuel, the lumps or nuts 
which are not shaken through the screen, are removed 
by the toothed roller and deposited on the moving 
grate at a point, as shown, ahead of that at which the 
smaller and dusty particles of fuel which pass through 
the screen are deposited on the grate. In this way the 
moving grate as it travels towards the furnaces re- 
ceives first a layer of the larger pieces of fuel from 
the toothed roller and thereafter a further layer of 
smaller particles of fuel and dust as the grate passes 
under the riddle towards the furnace. In some cases 
when it is desired to deposit the smaller particles of 
fuel passing through the riddle at a point on the travel- 
ing grate nearer the furnace, a baffle or guide plate, 
located below the riddle or screen, may be employed. 
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Mechanical Grading Device for Chain-Grate Stokers. 


This baffle or guide plate may be provided with ver- 
tical corrugations for causing the layer of dusty fuel 
to be delivered to the grate in furrows. The neces- 
sary intermittent rotation may be imparted to the 
toothed roller by any suitable means, such as a ratchet 
wheel mounted on the shaft of the roller and pawl, the 
latter being actuated by the same mechanism as is 
used for causing the forward travel of the grate. The 
pawl should preferably be provided with suitable 
means whereby the speed of the roller may be varied 
in a well-known way so as to enable the delivery of 
the requisite quantity of graded fuel to be regulated 
as may be required. By dividing the roller trans- 
versely into sections and spacing such sections a 
greater distance apart than the width of the slots be- 
tween the bars of the riddle or screen, an intermediate 
grade of fuel may also be separated out. With this 
arrangement fuel which is too large to pass through 
the riddle or screen will pass between the sections of 
the roller. still larger particles of fuel being removed 
and carried over by the toothed roller and deposited 
on the moving grate as described aboves 
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Lighting and Other Features of New Los Angeles Produce 
Market—Big Motor Repair Business— Among Contractors 


UNIQUE ELECTRICAL FEATURES OF LOS 
ANGELES TERMINAL MARKET. 


Wiring of Market Lighting Posts and Equipment of Adja- 
cent Buildings. 
sy C. W. GEIGER. 

A new wholesale produce market has just been 
completed in Los Angeles, Cal., which is said to be 
the most complete and modern structure of its kind 
in the United States. For the purpose of bringing 
the farmers and produce dealers together, a paved 
market court 1400 feet long and 228 feet wide, has 
been surrounded by three concrete structures, one of 
which is 1541 feet long. This yard is divided off into 
600 stalls for the farmers. The surrounding buildings 
have been designed especially for the purpose of hous- 
ing the wholesale dealers in fruit and produce. 


LIGHTING OF MARKET COURT. 


The farmers begin arriving at the market at three 
to four o'clock in the morning, and many thousands 
of dollars worth of produce is disposed of before day- 
light. In order to facilitate the carrying on of this 
business in the early hours, the entire market yard is 
lighted with a special system of electroliers, making it 
possible easily to make small change, and read the 
smallest print. 

Altogether there are 36 Mazda C lamps of 300 
candlepower each. They are supported at a height 
of approximately 30 feet by tubular steel posts five 
inches in diameter and tapering towards the top, which 
is arranged as a flagstaff. The posts are set in four 
feet of concrete. They are set in line with the fence 
that marks off the stalls for the farmers. This fence 
consists of iron pipe supported by wooden posts. The 
steel lamp posts connect with the horizontal pipe and 
take the place of the wooden posts; they are filled with 
concrete up to a point level with the fence pipe in 
order to strengthen the portion up to about 3 feet 


Night View of Lighting of Market Court, Los Angeles Terminal 
Market. Photograph Was Taken at 4:30 A. M. 


above ground where the greatest bending force is 
exerted. The iron pipe running along the top of the 
fence acts as a conduit for the electric wires leading 
to the lamps. This arrangement saved the expense of 
putting in an underground conduit connecting the 


Close View of Typical Combinatio: Double Lamp Post, Flag 
Staff and Fence Support. 


posts. The lamps on each post can be switched sep- 
arately or all collectively from the main switchboard. 


MOTORS For Various Uses IN MARKET BUILDINGS. 


This market is the first unit of a great terminal 
that is nearing completion. When the proposed plans 
are fully carried out, this will be the second largest 
terminal in the United States. The remaining struc- 
tures are all six-story buildings, and will be occupied 
by manufacturing and wholesale concerns. These 
buildings will be equipped with an elaborate system of 
flood lighting. Electric motors aggregating approxi- 
mately 2000 horsepower will be employed to drive 
various machinery that is being installed in these six- 
story buildings. 

Fourteen electric motors, ranging from 10 to 150 
horsepower and totaling 340 horsepower, are now 
operating one of the largest and most modern refrig- 
erating plants in the West, this plant being an integral 
part of the terminal. The motor control panels are 
of special design for this installation. Each has vari- 
ous Instruments and switches for remote control oper- 
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ating of the various machines throughout the plant. 
These consist of circulating pumps, water pumps, air 
compressors, ventilating fans, ammonia machines, etc. 
This plant occupies 250 feet of one of the six-story 
buildings and extends from the basement to the roof. 

For more than a year, one of the largest firms in 
Los Angeles has been studying the methods of all the 
leading bakeries in the country, with the result that it 
is installing in the terminal a new plant that embodies 
the latest and best features of all. These include flour 
blenders, bread mixers, conveyors, automatic wrap- 
ping machines, all of which will be operated by elec- 
tric motors. One of the largest candy manufacturers 
will also move to this terminal, and will employ elec- 
tric motors for operating all machinery. Space and 
electric power will be rented out to many smaller con- 
cerns, who will occupy the terminal. 

Many of the produce firms in the market have 
installed elaborate systems for ripening bananas. This 
will be done by electrical heaters, as the elimination of 
gas for this purpose is now being advocated. All rail- 
way freight switching service at the terminal is per- 
formed by electric locomotives, giving efficient, noise- 
less and cinderless switching. These locomotives, 
ranging from 300 to 1000 horsepower, give both day 
and night service, there being more than two miles of 
switch tracks. 

Two large water reservoirs under the market 
yard, with a capacity of 75,000 gallons of water each, 
are maintained for fire protection and the automatic 
sprinkler system. Between the two reservoirs there 
is an underground pump house with two electric fire 
pumps operated by 75-horsepower motors with auto- 
matic electrical control. The electricity that operates 
these motors comes from a central transformer room 
and passes through a double-throw switch. In addi- 
tion to the regular service transformer there is another 
set of transformers that get their supply from an en- 
tirely separate source. This system of fire protection 
has received the highest approval from the fire under- 
writers. There are 35 miles of pipe lines and 20,000 
sprinkler heads included in the automatic sprinkler 
system. 


FEATURES OF ELECTRICAL INSTALLATION WORK. 


The electrical work in connection with the terminal 
is so large in volume that the electrical contracting 
company engaged on the work maintains an office and 
large supply of electrical equipment in the terminal. 
It has been estimated by the electrical contractor that 
there are 8000 miles of electrical wiring in the ter- 
minal. For the telephones alone there are 400-pair 
cables running the full length of each building in the 
basement, with taps conveniently locatéd. 

There is an interesting feature in connection with 


Expansion Joint Between Pull Boxes of Electric Conduit in a 
Long Concrete Terminai Buiiding. 
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the expansion joints of the electrical conduits in the 
six-story buildings. There are two expansion joints 
on each floor of each six-story building. A space of 
two inches is left between the columns at these joints 
for contraction and expansion of the building. Where 
the electrical conduits pass into these expansion joints 
two pull boxes are provided, with the horizontal pipe 
connecting the two boxes arranged to contain a slip 
joint, which will allow the building to expand two 
inches without interfering with the conduit. A few 
weeks ago when Los Angeles was rocked by an earth- 
quake the building expanded nearly two inches at 
these joints, without doing any damage to the elec- 
tric wiring. This would have broken the wiring and 
crippled the electrical service, had it not been for this 
precaution. 


EXTENSIVELY DEVELOPED MOTOR 
REPAIR BUSINESS. 


The Meier Electric Company, of Indianapolis, Ind., 
in operating a general electrical repair shop, has devel- 
oped a range of business almost nation-wide, due 
largely to the fact that it has succeeded to the repair 
work on Jenney motors. High-voltage tests are made 
on all armatures, and one of its specialties consists in 
the manufacture of flexible insulation for armature 
winding, the insulation resisting acid, water and gas. 
The increase of armature heat does not affect the flex- 
ibility of this insulation. Specially prepared, gas- 
heated ovens are in use for producing this type of 
insulating material. The company engages in elec- 
trical contracting also, its work being confined largely 
to installations of electric power equipment in mills 
and factories. 


AMONG THE CONTRACTORS. 


The E. J. Electric Installation Company, 221 West 
33rd Street, New York City, has been awarded the 
contract for installing a new fire-alarm system at 
Hampton Roads, Va. The amount of the contract is 


$8024. 


The United Electric Construction Company, 1727 
Sansom Street, Philadelphia, Pa., has received the con- 
tract for installing an automatic telephone system in 
the general storehouse of the Navy operating base at 
Hampton Roads, Va., the contract price being $14,748. 

The McEachern Shipbuilding Company, of As- 
toria, Ore., is making rapid progress in the installation 
of the new electrical equipment to be used in connec- 
tion with its shipbuilding plant. The M. J. Walsh 
Electric Company, of Portland, Ore., is the con- 
tractor. 

The Hatfield Electric Company, Indianapolis, Ind., 
installed 30 Westinghouse direct-current motors, 
amounting to 1700 horsepower, in the works of the 
Rex Manufacturing Company, Connorsville, Ind., in 
the early part of the year. This was an installation in 
which steam power was completely replaced by elec- 
tric drive, practically each machine in the plant being 
driven by an individual motor through belt transmis- 
sion. The Rex company’s business, primarily, is the 
manufacture of vehicles, but it has in hand govern- 
ment contracts for which speedy equipment was re- 
quired. The Hatfield Electric Company also early 
in the spring extended the necessary power lines from 
indianapolis to big aviation feld, nine miles out, for 
supplying electric energy to operate 35 motors used in 
the repair shops. This is one of the centers for air- 
plane repairs and motor testing. 
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QUESTIONS AND ANSWERS 


-ili reuders are mueg tu submit questions und answers 
to this depurtment. Anonymous communications will not be 
considered. Questions should relate to electrical matters of 
any kind. Answers contributed by readers should be sub- 
mitted preferably within eight days of the date of publication 
of the question and should be limited, tf possible, to 300 
words. Payment will be made for all answers published. 


Questions. 


No. 480.—Repucing Noise oF ELEVATOR CONTROLLER — 
The machinery and control panel for an electric elevator in 
a small hotel are located at the top of the open shaft, directly 
above the fifth or thighest guest floor. Guests occupying 
rooms on this floor close to the shaft complain of the noise 
made by the controller switches, which are of the clapper 
magnet type. The elevator operates very satisfactorily except 
for this annoyance. What can be done to stop it? Can 
another type of switch be used on the controller ?—T. N. S., 
Austin, Texas. 


No. 431.—RELIEVING AN OVERLOADED TRANSFORMER.—A 
25-kilovolt-ampere three-phase transformer supplies power to 
a plant that is now running night and day. The transformer 
is overloaded as much as 15 to 20 per cent at times and 1s 
now running close to dangerous temperature. -It is a 60-cycle, 
oil-insulated, self-cooling type stepping down from 2300 to 
230 volts, and is placed in a remote and cramped corner of 
an old engine room. It is impossible to shut down the plant 
except on Sunday. A larger transformer has been ordered, 
but delivery is not promised before six months. What may 
be done in the meantime to relieve the transformer ?— 
J. S. C., Minneapolis, Minn. 


——— 


No. 432.—AMPERE-Hour METERS IN PLACE oF Watt-Hotr 
MeteErS.—Now that public service commissions are insisting 
on voltage regulation within a few per cent from a standard, 
such as 115 volts, would it not be a fair plan to allow central- 
station companies to install ampere-hour meters instead of 
the now standard watt-hour meters for new residence and 
other small customers? How much saving in meter and 
wiring expense would be obtained per customer? Would 
this eliminate the meter losses on light loads?—A. F. B, 
New York, N. Y. 


Answers. 


No. 423.—IRon 3 An order was re- 
ceived for a new switchboard containing voltmeter, ammeter, 
main switch (fused for 400 amperes), ground lamps, pilot 
lights and four circuit switches. Being unable to obtain cop- 
per for the busbars, flat iron was used, having seven times 
the cross section of the intended copper, with joints scraped 
and bolted together. The board was inspected and passed by 
the local inspector under Rule 2, section b, second paragraph, 
of the 1915 Code. Several weeks later this same inspector 
called and stated his office claimed all busbars must be of 
pure copper, and that the inspection department would not 
approve a substitute that might start a bad practice among 
contractors and switchboard builders. Reference was made 
to rules 18, 49 and 57. In none of these rules is it stated that 
conductors must be made of copper, only in Rule 18 it shows 
the carrying capacity of wires and cables of 98 per cent con- 
ductivity. The firm using this switchboard is working on 
special war orders for the Government and 1f unable to get a 
ready-made board or copper bushbars must shut down or pay 
hazardous insurance rates. I would appreciate opinions from 
some authority on this subject. as it has been impossible to 
obtain satisfaction from the electrical engineer of the under- 
writers.—L. G., Dubois, Pa. 


[For Answers 4, B and C see ELECTRICAL REVIEW 
of April 27, 1918.] 

Answer D.—One of the largest electrical manufac- 
turers of switchboards in this country is now, to my 
personal knowledge, using mild-steel bars and tubes 
for buses for direct current of any amperage and up 
to 10,000 amperes alternating current. The buses are 
given a heavy copper plating and, except for size, 
cannot be distinguished from copper. Up to 1200 
amperes the bars are bolted and above this clamps are 
used. All joints are sweated. The capacity for direct 


current is about three-eighths of similar copper buses. 
It is probable that the inspection department in your 
district is not keeping in touch with the latest develop- 


ments that have taken place in the past two years.— 
H. E. W., Chicago, Ill. 


No. 42¢.—Storace BATTERY FoR Exit Lichits.—aA storage 
battery is provided as an emergency source for the exit lights 
of a theater, which is normally supplied from the central- 
station lines. The battery is to be charged by a small special 
motor-generator. The house electrician has been advised to 
charge the battery once a week, even ehough it is practically 
never connected to the lights. Is this not excessive? How 
often is it advisable to charge the battery under these condi- 
tions ?—J. B., Newark, N. J. 

Answer A.— It is advisable to arrange, if possible, 
to keep your house battery on a small discharge con- 
stantly. It is not good policy to allow any storage 
battery to stand on open circuit for any great length 
of time, and especially one to be called on in case of 
emergency, as your battery would no doubt be. This 
can be arranged by connecting to this set of cells a 
pilot lamp or two of sufficient size to take a fair 
current proportionate to the size cells or rate of charg- 
ing current. This will also give you a line on the one 
very important point—the condition of the battery. 
When it is called upon for the purpose for which 
installed, you will find the equipment “on the job” and 
in good condition. Once a week is correct for re- 
charging, provided, as stated above, you take out a 
reasonable portion of a discharge. As an alternative, 
I would suggest a daily test, but by using a special 
pilot lamp on your discharge, as above, and noting if 
it is always burning, you then know everything is 
O. K.—F. F. H., Milwaukee, Wis. 

Answer B-—When a storage battery is not in actual 
use it requires just as thoughtful care as when it is 
performing its functions, since a battery standing idle 
is slowly but constantly discharging itself. This self- 
discharge is due partly to a chemical action of the acid 
on the impurities in the plates and paste, partly to 
sulphation and partly to the surface leakage. To 
charge a battery once a week is excessive. In the 
course of a week there cannot be enough self-discharge 
to materially weaken a well made battery and, there- 
fore, to charge a battery in this condition 1s only sub- 
jecting it to excessive wear and tear, thereby shorten- 
ing its life. It has been found by battery experts that 
a storage battery that is idle will remain in good con- 
dition if charged once a month. This is true whether 
it is used for exit lights or whether it is the storage 
battery of an automobile that is stored over winter.— 
T. D. S., Cleveland, O. 

Answer C.—The manufacturer or the engineer or- 
dering the installation should know better than any 
one else, not on the job, as to how often to give a 
charge to an idle battery. It is usual, however, to give 
this charge about every two weeks and charge at a low 
rate. It will be found advisable to discharge the bat- 
tery to one-half or two-thirds capacity every one or 
two weeks in order to prevent the battery becoming 
“sluggish.” This is especially necessary where in 
order to use a small emergency outfit the battery is 
discharged at the three or five-hour rate during such 
an emergency. The best plan as regards battery main- 
tenance and operation would be to use the battery tor 
lighting once each week till the battery was about one- 
half discharged and then pull it off and charge at a low 
rate, giving a slight overcharge—H. kk. W. Chi- 
cago, Ill. 

Answer D.—Storage batteries should not be kept 
idle for extended periods, and it is considered good 
practice to take a battery out of commission entirely 
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if it is to remain idle for 45 days or more. For an 
emergency service battery it is general practice to give 
a light weekly charge in order to keep the cells fresh, 
even though the battery has not been used. The re- 
sults, however, would not be very different if the 
charge were given once in two weeks. Battery plates 
are somewhat similar to the human lungs in their ac- 
tion, and once installed they should be kept working in 
order to maintain a long and useful life. An idle bat- 
tery will gradually discharge itself on account of local 
action and leakage. In the present instance, where a 
motor-generator set is available it would be well to 
connect the battery to the lamps one day every week, 
for three or four hours, and then to overcharge at low 
rate in order to cause gasing; this will stir up the elec- 
trolyte and tend to even up the voltage of the cells. 
Generally speaking, storage batteries will last longer if 
they are kept active, provided the charging and dis- 
charging rates are not excessive—C. H. H., Swamp- 
°” scott, Mass. 

Answer E.—The necessity of charging a storage 
battery is, as a general rule, determined by the amount 
of current which has been drawn from the battery. 
This is ascertained by means of a hydrometer, with 
which it is possible to determine with a fair degree of 
accuracy the extent of the chemical change which 
takes place in a storage battery when current is drawn 
from it. From the foregoing it can readily be seen 
that what really determines the necessity of recharging 
is the chemical change which takes place in the battery, 
which change is brought about by current being drawn 
from the battery and thus the plates or by any means 
wherein electricity 1s drawn from the plates. In all 
lead storage batteries it has been found that it 1s prac- 
tically impossible to prevent the plates from what is 
termed ‘“self-discharging,”’ that is, giving off current 
through the electrolyte even when the battery is not in 
use, which causes practically the same chemical action 
which takes place when the battery is discharged nor- 
mally. To make this clearer, it must be understood 
that the plates in a lead storage battery are made up of 
peroxide of lead (PbO,) for the positive plates and 
sponge lead (Pb) for the negatives, which on dis- 
charge are changed to lead sulphate (PbSO,), this 
chemical action taking place when a current of elec- 
tricity is drawn from plates of this description im- 
mersed in a solution (electrolyte) of sulphuric acid 
(H,SO,) and water. Since the amount of SO, which 
is drawn from the acid is directly in proportion to the 
chemical change in the plates it is therefore possible 
to determine the condition of charge of the battery by 
the specific gravity of the electrolyte, which varies 
indirectly in proportion to the amount of SO, which 
is drawn from the solution. Under ordinary condi- 
tions it has been found that the average lead storage 
battery loses but a very slight amount of current in 
one week’s time, but loses from Io to 30 per cent of 
its charge in 30 days. The proper rate to charge 
a battery so as not to cause deterioration of the plates 
should be until the voltage of each cell rises to 2.5 or 
slightly higher and the cell has been gasing previously 


for about an hour. This rate for the ordinary type of. 


battery is approximately 1/40 of an ampere per square 
inch of positive plate surface, figuring both sides of 
the plate. Under conditions described in the question, 
the battery should be charged every 30 days for a 
period of from 4 to 8 hours at the rate already stated, 
provided the temperature of the electrolyte in the bat- 
tery does not rise over 110 degrees Fahrenheit in 
which case the charging must either be discontinued or 
the rate reduced one-half. If the battery is used, it 
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should be recharged within two or three days after- 
wards, depending on the amount of discharge, as, if 
the battery is allowed to stand in a discharged condi- 
tion even for a comparatively short time, mjurious 
sulphate will be formed which it will be very hard to 
remove by charging. The rate herein described for 
charging is known as the 24-hour rate for automobile 
starting and lighting batteries—W. K. F., Lakewood, 
Ohio. 


No. 42&8—CONDENSER FOR Motor StArtinc.—Can_ the 
starting current of a squirrel-cage induction motor be re- 
duced by using a condenser when the compensator does not 
keep it from becoming so large that. it is objectionable? 
What way would it be connected and how large would it need 
to be for a 100-horsepower, three-phase, 440-volt, 25-cycle 
motor ?—J. A. B., Fort Dodge, Iowa. 

Condensers could only limit the current taken from 
the line by reducing the wattless component. The 
wattless component of an induction motor at starting, 
although quite large, is still such a small part of the 
total starting current that condenser would not help 
much. It is possible that the compensator is tapped 
off at too high a voltage. If this is so it will be only 
necessary to use a lower tap. It is also possible that 
some of the turns of the compensator coils may be 
short-circuited. For a machine of this size I would 
recommend automatic starting with, for instance, the 
automatic compensator as made by the Electric Con- 
troller & Manufacturing Company.—H. E. W., Chi- 
cago, Ill. 


No. 429.—PLuncer Macnet.—Information is desired on 
the construction of a solenoid or plunger magnet to operate 
on 16 volts and 1.5 amperes on a 60-cycle circuit almost con- 
tinuously. The stroke is to be about 1 inch, if possible, and 
with all the pull that we may get. The pull will close a con- 
nection heavy enough to carry 5 amperes on a 110-volt cir- 
cuit. The size of the magnet is not of any consequence.— 
F. H. O., Chester, Pa. 

It is a mistake to use as low a potential as 16 volts 
for this proposition if a higher electromotive force is 
available. For alternating-current magnets, to prevent 
chattering and to insure uniform pull, it is necessary 
to place a shading coil, which is a ring of solid copper, 
in the end of the plunger or in the stop. The amount 
of pull the magnet is to be designed for must be deter- 
mined beforehand, as a 5-ampere contact for voltages 
less than 300 may vary in pull from a few ounces to 
several pounds, depending entirely on the mechanical 
design. Using a condenser with the magnet one could 
be designed for 16 volts having frame dimensions as 
per the accompanying diagrams. This frame is a 
standard one and could be purchased without winding, 
if desired.—H. E. W., Chicago, Ill. 


No. 429.—Front and Side Views of Plunger Magnet: 
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Armature Control Rheostats—Automatic Starter—Warren 
Frequency Control by Clock System—Convertible Lantern 


WARD LEONARD ARMATURE SPEED 
CONTROLLERS. 


For many purposes it is desired to control the speed 
of a small direct-current motor by means of an adjust- 
able resistance permanently inserted in the armature 
circuit instead of, or in addition to, regulating the 
speed through a resistance in the shunt-held circuit. 
The latter increases the speed above normal, whereas 
resistance in the armature circuit decreases the speed 
below normal. Since such resistance must be able to 
carry the full armature current continuously, the rheo- 


Fig. 1.—Front and Back Views of Armature Rheostats for 


Motors Up to 2 Horsepower. 


stat used for this purpose must have ample current- 
carrying and heat-dissipating capacity. 

As the result of the ripened experience of over a 
score of years in building rheostats for various pur- 
poses, the Ward Leonard Electric Company, Mount 
Vernon, N. Y., has placed on the market a line of 
improved speed controllers for use in motor-armature 
circuits. These controllers are of the plain, adjust- 
able resistance type with the resistance imbedded in 
specially enamelled plates; the resistance element has 
the same ampere or current-carrying capacity through- 
out. The face of the plate has ribs to stiffen it against 
expansion stresses and to provide additional radiating 
surface. An especially durable and somewhat elastic 
enamel is used for imbedding the resistance wire. 

These controllers arè made in two forms, the face 
and back of each of which 1s illustrated herewith. The 


Armature 
Motors of 3 to 20 Horsepower. 


Fig. 2.—Front and Back Views of Rheostats for 


type shown in Fig. I is made in Ig ratings for dissi- 
pating from 75 up to 1280 watts on continuous duty, 
whereas the type illustrated in Fig. 2 is made in 28 
different ratings for taking care of 1920 to 12,800 
watts. The former rheostats are suited for speed con- 
trol of motors from 1/16 to 2 horsepower, and the 
latter for motors from 3 to 20 horsepower. Motors of 
70 to 500 volts are thus provided for by rheostats with 
current capacities ranging from 0.35 to 320 amperes 
and resistances from 1200 ohms to 0.12 ohm. 

These rheostats also can be used for many other 
purposes, such as for battery charging, projector lamps 
using the new Mazda lamps, static machines, etc. 


A PRESSED-STEEL AUTOMATIC STARTER. 


The advantages of automatic control for machine 
tools have been so persistently preached by the motor 
and control manufacturers that it is doubtful whether 
there remain many operators who are not fully con- 
vinced that this type of control is both economical and 
productive. This kind of starting gives the operator a 
sense of relief to know that he need not face the pos- 
sibility of injuring the motor, or his machine, by im- 
proper starting. It permits him to concentrate his 
attention on the work on his machine, and thus gives 
a greater output of the finished product. 

The Westinghouse Electric & Manufacturing Com- 


Automatic Motor Starter With Pressed-Stee!l Case. 
Opened and Only Partly Shown. 


Door 


pany, East Pittsburgh, Pa., has been building automatic 
starters for many years and is now marketing a small 
compact starter, specially adapted for direct-current 
motors of 10 horsepower and less. 

The complete controller is entirely inclosed in a 
dustproof case, approximately 15 inches high, 17 inches 
long and 10 inches deep, which may be locked to pre- 
vent unauthorized persons tampering with the switches. 
The line knife switch is operated from the outside of 
the case by a crank handle extending through one end, 
thus protecting the operator from current-carrying 
parts. The switch may be locked in the off position, if 
so desired. 

The counter-electromotive-force method of accel- 
eration is used, and as the time of acceleration is de- 
pendent on the motor load, positive protection against 
too rapid acceleration is assured. 
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Experience has shown that in all ordinary services, 
rotors up to 15 horsepower require only two points 
of acceleration, and these are obtained in this starter 
by the use of only one accelerating contactor. Where 
the starting is exceptionally heavy, as in the case of 
machine tools with large flywheels, positive pressure 
blowers, or long line shafting, two accelerating con- 
tactors are used, giving three points of acceleration. 

The main parts of the contactors are made of 
pressed steel, thus combining great strength, uniform- 
itv and light weight. Provision 1s made for either 
conduit or open wiring through the top, bottom and end 
of the case opposite the switch handle. 

These starters are provided with protection against 
failure of power, and may be so arranged that either 
the motor will be restarted automatically when the 
power returns, or it will require the service of the 
cperator to start it again. The latter arrangement 1s 
used for machine tools and similar applications where 
the unexpected starting of the machine might cause 
injury to the machine or to its operator. The former 
method is applicable where it 1s desired to have as 
little interruption of the service as is possible, as in the 
case of pumps, compressors and like services. 

By using pressure gauges ar other automatic devices 
in connection with these starters, automatic service 
may be obtained, and continual operation provided, 
without any attendant. The starters are built both 
with and without provision for dynamic braking and 
may also be used with a field rheostat for adjustable- 
speed service. 


THE STANDARDIZATION OF FREQUENCY. 


Description of the Warren Duplex-Clock Frequency-Con- 
trol System. 


By Henry E. WARREN. 


Many large power plants and systems have been 
designed and built without a view to the need of inter- 
connection or even consolidation with other systems, 
especially at a critical time like the present. Conse- 
quently the important element of uniform frequency 
has not been given sufficient weight. There are today 
in regular operation in the United States very many 
power plants operating at each of the following nom- 
inal frequencies: 25 and 60 cycles. There are also a 
few plants operating at other nominal frequencies, 
such as 30, 40 and socycles. By far the greater num- 
ber of power companies, however, intend to operate 
at 60 cycles. The word “intend” is used advisedly 
because investigation has shown that very few plants 
are actually operating at exactly the frequency which 
has been selected. 

Most power and electric light companies are 
actually sending out alternating current which is more 
than 1 per cent higher or lower in frequency than they 
suppose. The error 1s due to the instruments which 
are in use and particularly to the effect of temperature 
changes upon these instruments. It is also accounted 
for in part by the present methods of adjusting the 
frequency. 

In order that power companies may be linked to- 
gether, it is of course necessary that they should oper- 
ate at absolutely the same frequency unless frequency 
changers are employed, which would not be generally 
feasible. One station sending out current at 60 cycles 
could not be tied to another which was running at 
5914 cycles. Before they could come together it would 
first be necessary for the former to drop or the latter 
to increase its speed. As a result, after they were 
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united, the operators at one station would probably 
declare that the frequency was low, or at the other 
station that it was high. If a third station should join, 
it would be necessary to raise or lower its frequency 
according as its frequency meter happened to read 
high or low. Every new station added to the system 
would face the same problem of readjustment of its 
own frequency to meet that of the system. Every 
time a station disconnected from the system and at- 
tempted to run at its own normal value all of its cus- 
tomers would be affected by the change. 

Obviously this condition is wasteful and trouble- 
some. It leads especially to friction among the oper- 
ators of the different stations who are inclined to 
believe their own instruments and to object to raising 
or lowering their frequency to meet the value estab- 
lished by someone else whose instruments they natur- 
ally doubt. As the output of all electrically driven 
machinery depends directly upon the frequency, it is 


Fig. 1.—Warren Master Clock. Bullit by the’ Warren Clock 


Company, Ashland, Mass. 


evident that an increase or decrease of frequency, 
even as small as one per cent for the purpose of oper- 
ating in multiple with other power stations, is by no 
means insignificant. _ 

Since all ordinary frequency meters are very de- 
cidedly affected by temperature changes, it is evident 
that the frequency itself, which is regulated by means 
of these instruments, must be equally affected. In 
other words, the average value of the frequency is 
different on a cold day from that on a warm day. 
This means that the output of all electrically driven 
mills is influenced by the temperature. 

There is now coming into use rapidly in the east- 
ern part of the United States a new method of regu- 
lating the frequency which eliminates all of the difh- 
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culties heretofore mentioned and makes it possible to 
operate any number of stations at the true average 
value of the normal frequency without any error that 
is measureable. Consequently, it is an exceedingly 
simple matter for power companies equipped in this 
manner to connect with one another or run inde- 
pendently without in the least disturbing the fre- 
quency of the current supplied to their customers and 
without involving any differences of opinion among 
their operators. This method of controlling the fre- 
quency will easily reduce errors in its average value 
to less than one per cent of those which are commonly 
found today. Furthermore, this very desirable result 
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Fig. 2—New Type of Synchronous Motor 
(Shown Full Size) Used for Moving One -/7 F 
Second Hand of Master Ciock. 


PERCENT AVERAGE FILQUENCY 


Fig. 3.—Warren Secondary Clock Operated by 
Synchronous Motor Shown Above. 


is reached with the expenditure of less attention on 
the part of the operators. The method may be de- 
scribed as follows: 


DESCRIPTION OF THE WARREN SYSTEM. 


There is located near the switchboard, and within 
view of the operator on duty, what is designated as a 
Warren master clock, shown in Fig. I. This clock 
contains two complete movements, one accurately con- 
trolled by a pendulum, having an Invar rod and dead- 
beat escapement, and the other by a Warren self- 
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starting synchronous motor, illustrated full size in 
Fig. 2. There are two second hands on the large upper 
dial of the clock, which is 5 inches in diameter. One 
of these hands is black and connects with the pen- 
dulum so that it registers true time. It can be de- 
pended upon to run within one-half second per day 
when properly regulated. The other second hand 
mounted upon the same center and revolving over the 
same dial is gold color and receives its motion from 
the Warren motor. This motor, which requires only 
two watts for its operation, 1S connected to any instru- 
ment transformer that is always in circuit. Therefore, 


the gold second hand on the master clock integrates 


ohh j 
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Fig. 4.—Record of Average Frequency Before and After Installing Warren 


Frequency-Control System. 


or counts the alternations of the current, since it 1s 
directly geared to a synchronous motor, or in other 
words this gold hand moves at a rate depending en- 
tirely upon the frequency of the current. 

If the average value of the frequency of the cur- 
rent is exactly normal, the gold hand will move just as 
fast as the black hand and they will constantly remain 
together. But if the frequency is above normal the 
gold hand will keep gaining over the black hand, and 
conversely if the frequency is low the gold hand will 
lose and fall behind the black hand. The operator on 


June 8, 1918. 


duty is instructed to adjust the speed of the turbines 
from time to time by means of his speed control 
switches, if he finds that the gold hand on the clock 
is tending to vary from the black hand. 

Experience has shown that in a large power sta- 
tion the frequency will, when once adjusted, remain 
very close to its true value, and the gold hand on the 
clock will not deviate from the black hand more than a 
second or two in a half hour. Therefore it is not 
necessary for the operator to make as frequent ad- 
justments as he has been accustomed to do with ordi- 
nary frequency meters. This is because the common 
type of frequency meter shows only the instantaneous 
value of the frequency and this may be momentarily 
high or low, depending upon instantaneous load 
changes. It is obvious that a correction should not be 
made because of a condition which is only momentary, 
and yet the operator has had no other guide. There- 
fore many of the corrections which he has made are 
worse than needless. 

With a Warren master clock in use corrections are 
not made unless there is a positive and long-con- 
tinued tendency for the frequency to run high or low. 
Momentary fluctuations in frequency are not appa- 
rent at all on the dial of the clock. This master clock 
is kept wound at constant tension by the same motor 
which drives the gold hand. Thus no attention what- 
ever is required from the operator except to check up 
the clock from day to day, preferably by comparison 
with Washington time signals, and to regulate it occa- 
sionally. It has been found in practice on large sys- 
tems that when the frequency is controlled in this man- 
ner its average value as measured over a 24-hour 
period can readily be held within one five-hundredth 
of one per cent of its true value, and this result is 
independent of temperature, because the pendulum of 
the clock is made of Invar, an alloy of almost negligible 
temperature coefficient of expansion. 

Obviously, any number of power stations which 
are thus controlled can easily be joined together with- 
out the least disturbance. This method of regulating 
frequency, while it greatly simplifies the problem of 
parallel operation for power stations running at the 
same nominal frequency, does not take care of those 
stations which for some reason or other have chosen 
to run with an eccentric value of frequency; for ex- 
ample, there are some stations which deliberately run 
as much as two or three cycles above or below the 6o 
cycles which is becoming standard. There seems to be 
no way to accomplish the pooling of their resources 
except by their making concessions so as to meet the 
accepted standards. 

For those stations which are operating at very dif- 
ferent frequencies, as, for example 25, 30 or 40 cycles, 
the only method of connecting with a general network 
is obviously through frequency changers, and this will 
probably be worth while eventually. z 


USE OF WARREN SECONDARY CLOCKS. 


It is exceedingly easy to demonstrate when the 
frequency is exactly right, because then any number 
of secondary clocks which are driven by the same type 
of synchronous motor as the master clock may be dis- 
tributed through the buildings, and these clocks will 
show correct time continuously. They look just like 
ordinary clocks (see Fig. 3) but their mechanism is 
entirely different. They require neither winding nor 
regulating and usually they are so arranged as to be 
kept running by auxiliary mechanism even if there 
should be a short interruption of the current. The 
fact that these clocks are on time is sufficient proof to 
satisfy anyone that the frequency at least is right and 
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any shortage in production of a mill must be charged 
to some other cause. 

The question will arise whether it is feasible to 
control the frequency so accurately that such clocks ` 
can be generally used all over any system of distribu- 
tion. The answer is direct and positive. It is being 
done continuously month after month by great dis- 
tributing systems around Boston, New York and other 
cities and the amount of attention required is far less 
than when the frequency was regulated by means of 
crdinary frequency meters. Fig. 4 shows at the top 
an irregular curve recording the average daily fre- 
quency for a period of one month in the autumn of 
i916 on the Boston Edison system before the Warren 
master clock was installed, and the straight horizontal 
line below shows on exactly the same scale the daily 
average frequency during the month after the Warren 
master clock was installed. This same horizontal line 
is maintained month after month without showing any 
deviation great enough to be visible on this scale. 
Hundreds of secondary clocks are now in use on this 
same system, and the service which they give is un- 
equalled by any other type of clock. This fact is an- 
cther argument for adopting this method of fre- 
quency control, because it adds a new kind of value 
to the ordinary electric light service. 

There is still another reason for adopting the new - 
method of controlling frequency. It makes feasible 
the use of graphic and other recording devices and 
time switches driven continuously and unerringly by 
means of the same kind of synchronous motors that 
drive the master clock. Frequently this means a great 
saving in labor and much more accurate results. The 
great success which has been obtained so far by these 
new devices for regulating the frequency, and the 
interest which has been aroused wherever the system 
has become known indicates strongly their general and 
prompt adoption by all large power companies. 


CONVERTIBLE ELECTRIC LANTERN. 


A new form of electric lantern that can be oper- 
ated on any standard flashlight dry battery has been 
placed on the market by the Lindstrom, Smith Com- 
pany, Chicago, Ill. It is quite compact, having over-all 
dimensions of only 6 by 514 inches. The case is made 


wre 
Recent 


White Cross Convertible Electric Lantern. 


of heavy metal thoroughly nickel-plated. A standard 
low-voltage tungsten lamp is used; it is protected by 
a wire guard. A bail serves as a handle and the hook 
on it permits it to be hung on a rod, nail or hook. The 
bail can be rotated so that the lantern may be turned 
to any angle desired and carried upwards, downwards 
or sideways. This convertible feature makes the out- 
fit extremely useful for a great variety of purposes in 
all places where an extension light from a regular 
lighting circuit is not available. When used with a No. 
610 Columbia dry cell, it will give about 20 hours’ con- 
tinuous service, or about 40 hours’ intermittent service. 
A new battery can be quickly inserted and requires no 
wiring since it makes contact through springs in the 
bottom of the case. | 
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EASTERN STATES. 
WORCESTER, MASS —W. H. Saw- 


yer Lumber Company, 66 Lincoln street, 
has awarded a contract for the eret- 
tion of the proposed new addition to 
its boiler plant, in connection with other 
additions to its works. L. Rochetord 
& Son, 44 Front street, Worcester, are 
the contractors. 


BRIDGEPORT, CONN. — Contract 
has been awarded by the United IHum- 
inating Company, 1115 Broad street, 
for the proposed one-story brick build- 
ing, about 5lxxX0 feet in dimension, to 
be erected at its plant. Casey & Hur- 
ley, 120 Pequonnock street, Bridgeport, 
are the building contractors. 


ALBANY, N. Y.—Contract has been 
awarded to Gagen & Butler, Inc., 1402 
Broadway, New York, for the electri- 
cal work in connection with laboratory 
constructed by the State Board of 
Health. The contract price was $10,- 
4X4. Dr. Herman M. Biggs is State 
Commissioner of Health, Capitol, Al- 
bany. 


BROOKLYN, N. Y.—Edison Electric 
Company, 360 Pearl street, has awarded 
a contract for the erection of a new 
one-story addition to its plant on Gold 
street, and alterations and improve- 
ments in the existing structure. John 
H. Duncan, foot of Sixty-sixth street, 
Brooklyn, is the contractor. 


BUFFALO, N. Y. — In connection 
with the large new plant being erected 
by the Linde Air Products Company 
at Broadway and Ideal streets, plans 
have been prepared for a one-story 
switchboard building, of brick and re- 
inforced concrete construction. The en- 
tire work is estimated to cost $060,000. 
J. W. Cowper, Inc., Fidelity building, 
Buffalo, 1s the contractor. 


BUFFALO, N. Y.—Buffalo General 
Electric Company, Electric building, has 
had plans prepared for the construc- 
tion of a one-story brick addition, 
about 95x106 feet, to its substation on 
Staats street. The structure is esti- 
mated to cost $17,000. 


BUFFALO, N. Y¥.—Cousins & Sons, 
74 Wabash street, have awarded a con- 
tract for the erection of a new 
story brick boiler plant, about 20x35 
feet, at Hopkins and Tifft streets. B. 
I. Crooker, 57 Builders Exchange, Buf- 
falo, 1s the contractor. 


DEPEW, N. Y.—Plans are under 
consideration ‘by the Gould Storage 
Battery Company for the construction 
of a two-story brick and steel addi- 
tion to its plant, to provide for in- 
creased capacity. The structure will be 
about 75x90 feet in size. 


FAIRPORT, N. Y.—Douglas Pack- 
ing Company has had plans prepared 
for the erection of a new one-story 
brick, steel, and concrete addition to 
its power house, about 50x76 feet, to 
be located on John street. A. S. Crock- 


one- `’ 


er, Mechanics Institute, Rochester, is 


engineer. 


WARSAW, N. Y—Warsaw Eleva- 
tor Company has had plans prepared 
for the erection of a one-story addition 
to its power house. C. E, Ketchum is 
president. 


DOVER, N. J.—New Jersey Power 
& Light Company is planning to com- 
mence work at once on the construction 
ot extensions to the plant of the At- 
las Powder Company at Landing, to 
cost about $5,800, to provide power 
for the operation of the works.’ A con- 
nected load of about 300 kilowatts will 
be required, and about 150,000 kilowatt 
hours per month will be used. 


NEWARK, N. J. — Essex County 
Board of Freeholders has awarded a 
contract to Henderson & Company, 835 
Springheld avenue, Irvington, for the 
installation of the proposed heating 


© system in the County Hospital at Over- 


brook, at $39,520. 


PARK RIDGE, N. J.—Park Ridge 
Lighting Company has recently been 
ordered by the Board of Public Utility 
Commissioners to make various im- 
provements in its system. 


PLAINFIELD, N. J.—Niles-Bement- 
Pond Company is making rapid prog- 
ress in the construction of a boiler 
plant in connection with the large new 
works of the company now being erect- 
ed at a cost of about $500,000. 


TRENTON, N. J.—New York Tele- 
phone Company has filed with the 
Board of Public Utility Commissioners 
a new schedule of toll rates, to become 
effective July 1, to meet the re- 
quirements of an order recently hand- 
ed down by the board. The new sched- 
ule will affect an annual reduction in 
revenue of about $800,000. 


CARLISLE, PA. — Carlisle Light, 
Heat & Power Comany has tiled notice 
with the Public Service Commission of 
an increase in its rates for service. 


GREENVILLE, PA. — Notice has 
been filed with the Public Service Com- 
mission by the Mercer County Light, 
Heat & Power Company of an increase 
in its present rates for service. 


PHILADELPHIA, PA. — Bellevue 
Worsted Mills, Wister street and Read- 
ing Railwdy, have awarded a contract 
for the construction of a one-story brick 
power house, about 30x89 feet, to be 
located at Sixteenth and Hunting Park 
avenues. The structure will cost $10,- 
000. W. E. S. Dyer, Land Title build- 
ing, Philadelphia, is the contractor. 


PHILADELPHIA, PA.—Bethlehem 
Steel Company has had plans prepared 
for alterations and improvements in its 
power plant at McAfee, N. J. A new 
addition will also be erected to pro- 
vide for increased capacity. 


PHILADELPHIA, PA. — German- 


town Steam Company, 349 West Hort- 


ter street, has awarded a contract for 
the proposed new addition and improve- 
ments in its heating plant at Pelham 
Road and Hortter street. Wilbert C. 
Springer, 162! West Latimer street. 
Philadelphia, is the contractor. 


PHILADELPHIA, PA. — Philadel- 
phia & Reading Railway Company, 
Reading Terminal, has had plans pre- 
pared for the construction of a two- 
story brick, stone and concrete sig- 
nal tower and battery building at Man- 
ville Junction, N. J. 


PHILADELPHIA, PA—Bell Tele- 
phone Company, Seventeenth and Arch 
streets, has awarded a contract to F. 
L. Hoover & Son, 1023 Cherry street, 
Philadelphia, for alterations and im- 
provements in its one-story telephone 
building at 26 West Chelten avenue. 


LANCASTER, PA. — Pennsylvania 
Power Company is contemplating the 
construction of another dam at Turkey 
Hill for another water power plant. 


PHILADELPHIA, PA. — Pennsyl- 
vania Range & Boiler Company, 2024 
North Tenth street, has had plans pre- 
pared for the erection of an addition 
to its plant and improvements in the 
existing works, 


BALTIMORE, MD. — Baltimore 
County Water Company, loù West 
Fayette street, has awarded a con- 
tract for the construction of a new 
pumping plant at [alls Road and the 
viaduct. The Price Construction Com- 
pany, Maryland Trust building, Balti- 
more, is the contractor. 


RUTLAND, VT.—Rutland Railway. 
Light & Power Company is considering 
new additions and extensions in its 
system to provide for increased capac- 
ity. It is said that the majority of the 
steam users located in this territory 
will change the motive power of their 
respective plants to electricity. 


FREDERICKSBURG, VA. — The 
State Normal School has awarded a 
contract for the construction of a new 
two-story boiler and engine plant, about 
46x100 feet, at the institution. E. G 
Heeflin, Law building, Fredericksburg, 
is the contractor. 


PEARISBURG, VA. — Giles Power 
Company, recently incorporated with a 
capital of $50,000, is planning for the 
immediate construction of a plant to 
cost about $30,000, and an electric trans- 
mission system about 15 miles, con- 
necting Pearisburg, Narrows and Glen- 
Iyn. Herbard Mason is president: I. 
C. Hale is secretary and manager. 


FREMONT, N. C.—Bids will be re- 
ceived on June 27 for the purchase of 
$15,000 electric light bonds. Address 
F. B. Mayo, mayor. 


COMMERCE, GA.—Bids will be re- 
ceived at 10 p. m, July 1, by C. A. 
Goodlin, city clerk and treasurer, for 
$15,000 electric light bonds in denomi- 
nations of $500 and dated July 1, 1918. 


June 8, 1918. 


JEFFERSONVILLE, GA, — $9000 
waterworks and $6000 electric light 
bonds in denominations of $500 at 5 
per cent have been voted. J. G. Rock- 
more, mayor, and A. K. Smith, secre- 
tary and treasurer. 


NORTH CENTRAL STATES 


CINCINNATI, OHIO. — It is re- 
ported that the Union Gas & Electric 
Company has under consideration the 
installation of a third electric generat- 
ing unit, 


ELKHART, IND—H. W. Foster, 
mayor of this city, is operating: the 
Jackson street car line from the out- 
skirts of town to the business district. 
The Chicago, South Bend & Northern 
Indiana Railway Company refused to 
take over the line, but agreed to ac- 
cept transfers. The cars are operated 
on a 20-minute schedule. 


HUNTINGTON, IND. — DuBois 
County Telephone Company has in- 
creased its capital stock from $35,000 
to $70,000. 


RICHMOND, IND.—The city coun- 
cil has been asked to appropriate $55,- 
000 for new equipment at the light 
plant. 


GALESBURG, ILL.—The building 
occupied by the Delco Light Company 
has been extensively overhauled and 
repaired. 


BELLAIRE, MICH. — Bonds have 
been voted for making extensive 1m- 
provements at the electric light plant. 
Address village clerk. 


JANESVILLE, WIS.—Rock County 
commissioners will install an electric 
light plant at the county asylum and 
almshouse. Address county clerk. 


MONTICELLO, IOWA.—Monticello 
Electric Company will extend its trans- 
mission lines. 


NEOLA, IOWA. — Bonds to the 
amount of $10,000 have been voted to 
improve the light and water system. 
Address village clerk. 


ALTENBURG, MO. — Altenburg 
Light & Power Company has changed 
hands, George L. Schweitzer selling to 
H. J. Leimbach. 


RICH HILL, MO. — Election was 
held recently to vote $14,000 bonds for 
the improvement of the city power 
plant. 


CLAY CENTER, KANS.—A fly- 
wheel exploded here recently in the elec- 
trical lighting plant causing a damage of 
$40,000 

CLAY CENTER, KAS.—A flywheel 
electric light plant will begin just as 


soon as the bonds can be printed and 
sold 


BELVIDERE, NEB—An issue of 
$7,000 electric light bonds has been ap- 
proved by the state auditor. 


FALLS CITY, NEB.—The state aud- 
itor has approved of an issue of $60,- 
a cree light bonds. Address city 
clerk. 


LYNCH, NEB—The sum of $7,800 
in bonds has been voted for an electric 
light plant. Address village clerk. 


SOUTH CENTRAL STATES. 


DECATUR, ALA.—A company is 
being organized to build an electric rail- 
way from Decatur and New Decatur 
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DATES AHEAD. 


National Electric Light Associa- 
tion. Annual convention, Hotel 
Traymore, Atlantic City, N. J., June 
13 and 14. Secretary, T. C. Martin, 
J3 West 39th street, New York City. 

Texas State Association of Elec- 
trical Contractors. Annual meeting, 
Galveston, Tex., June 15, 1918. Sec- 
retary, H. S. Ashley, Fort Worth, Tex. 


Southeastern Section, National Elec- 
tric Light Association. Annual meet- 
ing, Atlanta, Ga., June 19-20, 1918. 
Secretaury-Treasurer, T. W. Peters, 
Columbus, Ga. 


American Institute of Chemical En- 
gineers. Summer meeting, Berlin, N. 
H., June 19-22. Headquarters, Mt. 
Madison House, Gorham, N. H. Sec- 
retary, John C. Olsen, Brooklyn, N. Y. 

United States Independent Tele- 
phone Association. Annual conven- 
tion, Hotel La Salle, Chicago, Ill., 
June 25-28. Secretary, W. S. Vivian, 
19 South La Salle street, Chicago, Jll. 


American Institute of Electrical 
Engineers. Annual convention, At- 
lantic City, N. J.. June 26-28. Sec- 


retary, F. L. Hutchinson, 33 West 39th 
street, New York City. 


Society for the Promotion of En- 
gineering Education. Annual conven- 
tion, Northwestern University, Evan- 
ston, Ill., June 26-29. Secretary, Dean 
F. L. Bishop, University of Pitts- 
burgh, Pittsburgh, Pa. 

Ohio Electric Light Association. 
Annual convention, Cedar Point, Ohio, 
July 10-12. Secretary, D. L. Gaskill, 
Greenville, Ohio. 


National Association of Electrical 
Contractors and Dealers. Annual 
convention, Cleveland, Ohio, July 17- 
20. Secretary, Harry C. Brown, 101 
West 40th street, New York City. 


Northwest Electric Light and 
Power Association; affiliated with N. 
E. L. A. Annual convention, Septem- 
ber 11, 1918. Secretary, George L. 
Myers, Pacific Power & Light Com- 
pany, Portland, Ore. 


International Association of Munici- 
pal Electricians. Annual conven- 
tion, Atlanta, Ga.. September 24-27. 
Secretary, Clarence R. George, Hous- 
ton, Tex. 


American Electric Railway Associa- 
tion. Annual meeting, Atlantic City, 
N. J., October 8 and 9. Secretary, E. 
B. Burritt, 8 West Fortieth street, 
New York City. 


Kansas Public Service Association. 
Annual meeting, Kansas City, Kans., 


October 17-19. Secretary-treasurer, 
Mae WwW. Austin, Cottonwood Falls, 
ans. 


to Florence, Sheffield and Tuscumbia, 
Ala., a distance of 45 miles. Address 
H. L. Morrill, president. 


JENIFER, ALA.—Central Alabama 
Coal & Iron Company is contemplating 
improvements to its local plant, includ- 
ing the installation of complete electri- 
cal equipment, machine shop, etc. 


LITTLE ROCK, ARK.—Mutual Mo- 
tors Company, Southern Trust building, 
is planning to equip a plant for rebuild- 
ing motors at an estimated cost of $50,- 
000. Shop equipment, including battery 
charging outfit, air compressor, small 
shop tools, lathes, etc., will be required. 


CHENEYVILLE, LA.—The question 
of issuing $16,000 light and water bonds 
will be submitted to a vote of the peo- 
ple on June 11. Address M. H. Car- 
nahan, mayor. 


POTEAU, OKLA. — Citizens Con- 
solidated Power & Electric Company 
has been organized for the purpose of 
building a large power plant. It is pro- 
posed to furnish electricity for factories 
and private customers. Address mana- 
ger. 

SHATTUCK, OKLA.—The city has 
voted $55,000 water and $20,000 light 
bonds. Address the mayor. 
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STILLWATER, OKLA. — The sum 
of $175,000 in bonds has been voted for 
water, light and sewer system. 


WAURIKA, OKLA. — Consumers 
Light & Power Company is arranging 
to install new electrical machinery at 
the Waurika plant that will double its 
capacity. 


FORT WORTH, TEX.—The Stand- 
ard Battery Manufacturing Company, 
which has a capital stock of $25,000, 
will install a plant for the manufacture 
of electric batteries. . J. Combs is in- 
terested. 


LUFKIN, TEX.—Lufkin Electric 
Light & Power Company, which has 
increased its capital stock from $30,- 
000 to $45,000, will enlarge its electric 
light and power plant. Additional ma- 
chinery will be installed. 


ORANGE, TEX.—The Chamber of 
Commerce of Orange is promoting the 
construction of an electric street rail- 
way system here. Plans are being made 
for the organization of a company to 
carry out the project. 


WESTERN STATES. 


SACO, MONT.—The municipal light 
plant was recently destroyed by fire. 
Address mayor. 


CRIPPLE CREEK, COLO.—Golden 
Cycle Mining Company is considering 
plans for the erection of a large new 
electric power plant near its Pike- 
view coal mine, Colorado Springs, to 
cost about $200,000. 


STERLING, COLO.—The council is 
planning to install street lights. The 
Colorado Power Company is recon- 
structing its line in Sterling and will 
furnish electricity. Address manager. 


CALIENTE, NEV.—The installation 
of an electric lighting system is under 
consideration. 


NORTHPORT, WASH.—Electric 
Point Company ts planning for the con- 
struction of a new aerial line at its 
plant, about two and one-quarter miles. 


OKANOGAN, WASH, — Okanogan 
Valley Power Company will construct 
a power line between Riverside and 
Tonasket this summer. 


POWERDALE, WASH. — Pacific 
Power & Light Company has completed 
the construction of a new 66-kilowatt 
transmission line from its local system 
to a connection with the lines of the 
Northwestern Electric Company at its 
conduit plant on the White Salmon 
river, a distance of about seven and one- 
half miles. The line provides for an in- 
terchange of power between three com- 
panies—the Pacific Power & Light Com- 
pany, the Northwestern Electric Com- 
pany, and the Portland Railway, Light 
& Power Company. The line is con- 
structed on wooden poles and crosses 
the Columbia river, three steel towers 
being provided at the latter location. 


SEATTLE, WASH.—The mayor of 
Seattle has referred to a committee of 
two councilmen and Superintendent of 
Utilities Thomas F. Murphine the ap- 
plication of the Puget Sound Traction, 
Light & Power Company for relief 
from its franchise obligations during 
the period of the war. 


SEATTLE, WASH.—Contract for 
furnishing labor, material, etc.. for mu- 
nicipal elevated railway along East Mar- 
ginal Way and West Spokane street, 
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awarded to Geske & Company, Pacific 
building, at $16,186.50. 


SEATTLE, WASH.—Baring Granite 
Company, Downs building, Seattle, is to 
electrify its plant at Baring by installa- 
Hon of a 200-horsepower hydroelectric 
piant. 


SEATTLE, WASH.—Plans for the 
proposed elevated electric railway are 
to be changed so as to afford a greater 
clearance of railroads both in height 
and width. Skinner & Eddy Shipbuild- 
ing Corporation has asked the city to 
construct a spur track to cost $10,000, 
but the permission was granted only on 
the condition that the company pay for 
constructing the spur. 


SEATTLE, WASH.—The Board of 
Public Works has adopted a resolution 
favoring the Skagit power project as best 
for the city. On motion all bids for the 
development of power projects were re- 
jected and new detail plans and specifi- 
cations ordered prepared in accordance 
with the physical conditions encountered 
in the Skagit river site, conditioned on 
approva! of this site by the city coun- 
cil. This is the largest of the projects 
which the city is considering and the 
capital issues commission at Washing- 
ton has been asked to grant permission 
to issue $5,000,000 in bonds to defray 
expense of constructing a power plant, 
transmission lines, substations, etc. 


TOPPENISH, WASH. — Pacific 
Power & Light Company has com- 
menced the installation of a new feed- 
_er panel at its local substation for mo- 
tor load control. 


SEATTLE, WASH.—NePage, Me 
Kenny Company, an electrical engineer- 
ing and contracting concern, Armour 
building, Seattle, contemplates making 
extensive additions to its plant. The 
capital of the plant will be more than 
doubled, bringing it up to $60,000. 


SEATTLE, WASH.—Wagner Elec- 
tric Company, 538 First avenue, South 
Seattle, has opened up a service station 
for taking care of starting and lighting 
systems. 


TACOMA, WASH.—Ten street cars 
for the municipal line were purchased in 
St. Paul at $64,500 by W. G. Denny, 
superintendent of the city line. 


WALLA WALLA, WASH. — City 
commissioners have ordered a survey 
of Mill Creek between the intake and 
Tiger Canyon during the coming low 
water season. This may mean the first 
step toward construction of a hydro- 
electric plant by the city. 


GOLD HILL, ORE.—This place is to 
equip the McClure power plant on 
Rogue River for municipal light and 
water purposes. 


PORTLAND, ORE.—Northwestern 
Electric Company, Pittock building, has 
procured a permit to erect a one-story 
$250,000 power plant at the foot of Lin- 
coln street, Charles C. Moore & Com- 
pany, engineers. 


TOLEDO, ORE.—Notice has been 
filed of a change in corporate name to 
the Lincoln County Light & Power 
Company by the interests now operating 
the plant formerly occupied by the 
Thorsen-Hendricksen Company. The 
company is planning for the immediate 
installation of a 2,000-horsepower tur- 
bine and dynamo to provide for in- 
creased capacity. Electric service is 
furnished by Toledo and Newport. 


ELECTRICAL REVIEW 


LOS ANGELES, CAL.—The City 
Council is planning for the immediate 
installation of new ornamental lighting 
standards on Broadway, between First 
and Tenth streets, and California and 
First streets. 


RICHMOND, CAL. — International 
Vegetable Oil Company is considering 
plans for the construction of a large 
plant, which will require about 300 
horsepower in electric motors for oper- 
ation. 


SAN DIEGO, CAL. — Plans have 
been prepared by the San Diego Elec- 
tric Railroad Company for the recon- 
struction of about one mile of its 
trackage system at East San Diego. 


SONORA, CAL.—Gold Ridge Min- 
ing Company is considering plans for 
the immediate installation of electric 
equipment for the operation of its 
mines. 


MOTOR GENERATOR SET.—The 
city commissioners of Newark, N. J., 
will receive bids July 6 for the follow- 


ing: One motor and generator set 
complete, one switchboard with- con- 
trolling instrument, switchboard, etc. 
for motor generator set, according to 
plans and specifications. Morris R. 
Sherrerd, chief engineer. 


CENTRIFUGAL PUMPS. — Bids 
will be received at Room 406 City Hall, 
Chicago, for furnishing to the city four 
motor-driven centrifugal sump pumps 
for the Twenty-second street pumping 
station. Address Frank I. Bennett, 
commissioner of Public Works. 


ELECTRICAL SUPPLIES, — Bids 
will be received June 11 by the Com- 
missioner of Gas and Electricity, Room 
614 Citv Hall, Chicago, for the follow- 
ing electrical supplies: 1017 feet No. 2 
B. & S., 600-volt, R. C. D. D. strand- 
ed copper wire, 1,017 feet 400,000 C. 
M., 600-volt, R. C. D. B. stranded cop- 
per wire; 290 feet S. B. & S. two- 
conductor, 600-volt, lead-covered cable; 
3370 feet No. X, B. & S., two-con- 
ductor, 600-volt, lead covered steel ar- 
mored cable; 405 feet No. 8 B. & S, 
three-conductor, 600-volt, lead-covered 
cable; 200 feet No. 4, B. & S. three-con- 
ductor, 600-volt, lead-covered cable; 
240 feet No. 2, B. & S., three conduc- 
tor, 600-volt, lead-covered cable; 773 
feet No. 00, B. & S., three-conductor, 
GO0-volt, lead-covered cable; 405 feet, 
No. 00000, B. & S., three-conductor, 600- 
volt, lead-covered cable; 760 feet No. 
R B. & S., four-conductor, 5000-volt, 
lead-covered cable. For delivery at 
the Contagious Disease Hospital, Thirty- 
first street and California avenue: 1,- 
OM) feet, No. 00, B. & S., 600-volt, R. C. 
D. B. stranded copper wire; 1000 feet 
No. 000, B. & S. 600-volt, R. C. D. B. 
stranded copper wire. Ior delivery at 
the Department Storeroom, City Hall, 
50,000 feet No. 14 B. & S., R. C. D. B., 
Duplex copper wire; 50,000 feet No. 
B. & S, R. C. D. B. copper wire, and 
650 feet No. 8, B. & S., two-conductor, 
H0-volt, lead covered cable. For de- 
livery at Chicago Dock, 663 West Chi- 
cago avenue: 12,500 feet three-con- 
ductor. No. 14 B. & S. submarine ca- 
ble. Wiliam G. Keith, Commissioner 
of Gas and Electricity. 
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INCORPORATIONS 


DOVER, DEL.—Arewell Corpora- 
tion. Capital $2,000,000. To manufac- 
ture electrical machinery. Jncorpora- 
tors: M. M. Clancy, C. L. Rimlinger, 
and F. A. Armstrong, Wilmington. 


HAMMOND, IND.—Standard Elec- 
tric Engineering Company has been in- 
corporated with capital of $100,000 to 
deal in mechanical and electrical ap- 
paratus. The incorporators are A. R. 
Stowell, George M. Chapin and Roy 
W. Wer. 


IOWA CITY, IOWA—Illick Elec- 
tric Company has incorporated with a 
capital of $5,000. Address C. W. Il- 


lick. 


LADORA, IOWA.—Farmers Elec- 
tric Light Association has been incor- 
porated to install and operate an elec- 
tric light system. 


LOUISVILLE, KY. —Articles of 
incorporation of the Rommel-Gosset 
Company, with a capital stock of $10,- 
000, divided into shares of a par value 
of $50 have been filed. The new com- 
pany will deal in storage batteries for 
automobiles and is authorized to in- 
cur liabilities not to exceed the capital 
stock. The incorporators are W. A. 
Gossett, John D. Rommel and W. A. 
Turner. 


BROOKLYN, N. Y.—Electric Roll- 
ing Kitchen Corporation. Capital, $59,- 
000. To manufacture electrical special- 
ties. Incorporators, H. A. Trefethen, B. 

. Sprague, and J. H. Pawling, 332 
Forty-ninth street. 


BUFFALO, N. Y.—Boyle & Essen- 
wanger. Capital, $10,000. To engage 
in the manufacture of storage batteries, 
etc. Incorporators: G. P. Essenwang- 
er, and L. M. and H. J. Boyle, Buffalo. 


CAZENOVIA, N. Y.— Owahgena 
Telephone Company. Capital, $0,90. 
To operate a telephone system.  Incor- 
porators: A. B. Carpenter, H. Burden, 
and M. R. Joy, Cazenovia. 


SPRINGWATER, N. Y.—Springwa- 
ter Electric Light Company. Nominal 
capital, $7,500. To operate a local elec- 
tric light plant. Incorporators: A. W. 
Howe, L. J. Hyde, and E. Robinson, 
Springwater. 


NEW YORK, N. Y.—Technical De- 
velopment Corporation. Capital, $109,- 
000. To manufacture electrical appar- 
atus, etc. Incorporators: F. D. Hearn, 
J. A. Hanway, and W. G. Chittick, 32 
Broadway. 


NEW YORK, N. Y.—L. R. Wood. 
Capital, $50,000. To engage in the 
manufacture of electrical apparatus. In- 
corporators: M. H. and L. R. Wood, 
and C. F. Hoffman, 49 Wall street. 


NEW YORK, N. Y.—Master Tele- 
phone System, Inc. Capital, $75,000). 
To operate a telephone exchange. In- 
corporators: L. Poster, R. Carlin, and 
M. L. Heller, 2126 Vyse avenue. 


CHILLICOTHE, OHIO.—Chillicothe 
& Camp Sherman Electric Railway Com- 
pany, with a capital of $50,000, has been 
incorporated by G. A. Vaughters, John 
A: Poland, Alex Reuick, John P. Phil- 
lips, J. C. Martin and R. Madison. 
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Trade Activities 


CORR TLL PLT AE DUE 


Lux Manufacturing Company Surrenders Its Premises to 
Government—A merican Fixture Demonstration in Milwakee 


Electric Storage Battery Company, 
with general offices and works located 
at Philadelphia, Pa., has issued Bulletin 
169, superseding Bulletin 150, which 
deals with its oil-switch batteries. This 
bulletin is well illustrated and gives 
electrical descriptions, showing the ap- 
plication of the storage batteries to 
switching apparatus. 


Ivanhoe-Regent Works of General 
Electric Company, Cleveland, Ohio, 
has just issued Catalog No. 260, deal- 
ing with Regent bowls and shades with 
Rozelle color decorations applied to 
Veluria and Ivre glass. This catalog 
is gotten up in a most attractive man- 
ner and describes a line of glassware 
for decorative illumination which will 
please the most exacting tastes. In ad- 
dition to detailed information concern- 
ing these bowls and shades, eight pages 
of the book are devoted to handsome 
illustrations produced in colors, and 
give some idea of the beautiful Rozelle 
color decorations applied by a special 
process to Veluria and Ivre glass. A 
price list applicable to Catalog No. 257 
has also been issued by the company. 


Lux Manufacturing Company, man- 
ufacturer of tungsten and nitrogen con- 
centrated lamps at Newark, N. J., an- 
nounces the surrender of its premises 
at the Factory Terminal building, Ho- 
boken, N. J., to the United States Gov- 
ernment for the benefit of the War De- 
partment. The company is now located 
in its new building at 123-133 East 
Kinney street, Newark, N. J. The new 
building permits an increased produc- 
tion of Lux lamps, and as a result the 
company states that customers may ex- 
pect better delivery service. Factory 
operations were not entirely suspended, 
part of the plant having been installed 
before the Hoboken factory was closed 
down. The company expects to be run- 
ning at full capacity within at least 
several weeks. Special attention is be- 
ing paid to the welfare of employes 
at the new factory. 


Cutler - Hammer Manufacturing 
Company, Milwaukee, Wis., has just 
issued a two-color folder (publication 
No. 252), illustrating and emphasizing 
the convenience of the Seventy Fifty 
switch. The Seventy Fifty switch is 
extensively used with electric irons, 
toasters, and other appliances as well 
as on the cords of electric tools for the 
home, office and shop. Recently the 
New York Tribune devoted a fourth 
page of a Sunday issue to the conven- 
ience and safety obtained through its 
use. The Tribune referred to the 
switch as “the last word in an electri- 
cal convenience.” The Tribune Insti- 
tute, which is conducted by the New 
York Tribune, has tested and endorsed 
the switch and approved it with a rat- 
ing of 93 points. The Good Housekeep- 
ing Institute has also given it similar 
approval. The folder is furnished (with 
imprint) to dealers or jobbers handling 
C-H Seventy Fifty switches. 


Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, 
Pa., has distributed several new pieces 
of literature. Leaflet 1728 describes 
Type KN overload relay and its method 
of operation. A special feature of this 
product is that it is provided with a 
safety device which automatically trips 
the relay, and holds it open when the 
cover is removed. A cross section 
showing the several parts of this relay 
is also shown. Another leaflet deals 
with Type C automatic starters with 
counter E. M. F. acceleration. Port- 
able hoist and dumb-waiter motors of 
both alternating and direct current 
types are described and illustrated in 
Leaflet 1395, and a table showing the 
ratings available with these motors is 
also given. 


American Fixture Company, 232 
West Water street, Milwaukee, Wis., 
recently conducted a scientific demon- 
stration of efhcient industrial illumi- 
nation, including general factory light- 
ing, at the Republican House in that 
city. This action on the part of the 
company aimed to educate the indus- 
tries to better lighting, and representa- 
tives of industrial plants who attended 
the demonstration were greatly bene- 
fitted by it. The purpose of the ex- 
hibition was to point out the enormous 
amount of electricity wasted daily with- 
out even securing proper light and many 
suggestions for remedying this con- 
dition were offered. Among the fea- 
tures embraced by it were general and 
local lighting, measurement of lighting, 
intensities required for various kinds of 
work, how to eliminate objectionable 
shadows, effect of distance and reflect- 
ors on the consumption of electrical 
energy, and other features making for 
an effective and efficient system. 


Holophane Glass Company, 340 
Madison avenue, New York City, has 
issued booklet No. 163 entitled “Scien- 
tific Industrial IHNumination.” This is a 
book of 36 pages, very completely il- 
lustrated that gives, first, a series of 
pertinent reasons for the need of im- 
proved industrial illumination. Spe- 
cial attention is given to the following 
benefits resulting from it: Increased 
production, decreased spoilage, fewer 
accidents, better workmanship, 24-hour 
utilization of facilities and decreased 
labor turnover. Further discussion fol- 
lows on the low cost of scientific illu- 
mination and the scientific principles of 
good illumination. The remainder of 
the hook is devoted almost entirelv to 
illustrated descriptions of Holophane 
reflectors and their advantages. In- 
cluded in this are several types of 
Holophane prismatic direct lighting re- 
flectors, Holophane indirect unit, also 
the combined retlector-refractor units. 
The book concludes with a few pages 
of illumination data as well as for- 
mule and tables of other useful engi- 
neering information, such as metric 
tables and equivalents, etc. 


Delta Electric Company, Marion, 
Ind., manufacturer of electric lighting 
devices and specialties, announces the 
opening of a branch establishment at 
686 Mission street, San Francisco, Cal. 
O. E. Yates, western sales manager for 
the company, has been placed in charge 
of the branch. 


Beardslee Chandelier Manuri inag 
Company, Chicago, has just issue 

under the title “Business Building Bul- 
letin” a 25x38-inch broadside illustrat- 
ing 36 types of popular-priced direct 
and indirect lighting fixtures for all 
purposes. This broadside offers a 24- 
hour service on all orders for standard 
lighting fixtures. A new scale of dis- 
counts is also announced by this com- 
pany. 

The Holtzer-Cabot Electric Com- 
pany, Roxbury, Boston, Mass., an- 
nounces that its business in motors, dy- 
namos, motor generators, etc., pre- 
viously conducted by the James Gold- 
mark Company, 83 Warren street, will 
in the future be handled from the New 
York office of the company located at 
101 Park avenue, with Douglas Cairns 
in charge. From this office the Holtzer- 
Cabot company is prepared to give com- 
plete testing service and expert advice 
in the application of small motors to 
labor-saving machinery. Standard and 
special motors and dynamos for many 
purposes are being offered by this 
concern. 


Leeds & Northup Company, 4901 
Stenton avenue, Philadelphia, Pa., is 
distributing Catalog No. 20 dealing with 
the moving coil galvanometer. The first 
section of this book is devoted to a 
complete discussion of the moving coil 
galvanometer and its uses and con- 
tains a large number of charts and 
tables of an explanatory nature. The 
second part of the catalog illustrates 
and describes in detail an extensive 
line of galvanometers, lamp and scales, 
galvanometer mirrors, accessories, etc. 
A complete list of catalogs and bulle- 
tins published by the company is given, 
any of which will be sent upon re- 
quest. 


Wheeler Condenser & Engineering 
Company, Carteret, N. J., has just 
published a 2&-page bulletin No. 109-B 
entitled “Wheeler-Balcke Cooling Tow- 
ers.” This bulletin shows Wheeler- 
Balcke cooling towers of numerous de- 
signs in capacities varving from a few 
thousand gallons per hour to nearly a 
million gallons per hour. It is shown 
better, in some cases, to combine natu- 
ral and forced draft. Two pages are 
devoted to Wheeler-Barnard forced- 
draft cooling towers, which are at 
times found preferable to the Wheeler- 
Balcke design. Wherever sufficient 
ground area is available, however, the 
Wheeler-Balcke cooling tower is usually 
considered by consulting engineers as 
the standard natural draft tower, ac- 
cording to the company. 
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Recent Patents 


Selected and Summarized by Albert Scheible, Patent 
West Monroe Street, Chicago, Illinois 


Attorney, 79 


Insulating Material (1,262,305).— 
For spark plugs and the like, Albert 
Champion and Taine G. McDougal 
(both of Flint, Mich.) use a porcelain 
made from approximately 60 per cent 
plastic uncalcined clay, 10 per cent 
feldspar, and 30 per cent of non-plas- 
tic material comprising calcined clay 
and flint. The patent stands assigned 
to the Champion Ignition Company, 
of the same city. 


D o-Electric Clutch (1,261,594). 
—This is a magnetic clutch of the 
self-generating-current type, designed 
by William Morrison, of Chicago, for 
use on automobiles. Both the field 
and the armature elements revolve, 
and each of these elements is connect- 
ed to a friction member, thus provid- 
ing a friction clutch which is aided by 
centrifugal action. ` 


Dynamic Balancing (1,262,593).— 
For determining the condition of bal- 
ance of an armature or the like, Nich- 
olas W. Akimoff, of Philadelphia, sup- 
ports it by interchangeable yielding 
means which have predetermined nat- 
ural periods of vibration under a giv- 
en load, and then adjusts the sup- 
porting means to bring their vibra- 
tion substantially into resonance with 
that of the rotating armature. The 
patent, covering both the method and 
the apparatus, was assigned to the 
Dynamic Balancing Machine Com- 
pany, of Philadelphia. 

Signal Lamp Holder (1,261,928) — 
The mountings for pilot or signal 
lights are often so cramped that they 


No. 1,261,928.—Compact Pilot Lamp 
Holder. 


will not permit a standard lamp to 
be threaded into an ordinary socket. 
For such purposes, Monroe Guett, of 
Hartford, Conn., forms a bore in an 
offset metal plate which acts as a 
substitute for the usual screw shell of 
the socket. The patent stands as- 
signed to the Hart & Hegeman Man- 
ufacturing Company. 


Welding Thin Plates (1.261,943).— 
As a substitute for spot welding, Wal- 
ter B. Lashar, of Bridgeport, Conn., 
uses two hollow electrodes which 
simultaneously bring overlapped por- 
tions of two metal picces to a weld- 
ing heat, and form interlocking cup- 
shaped formations on them. He thus 
produces a ring or eyelet weld be- 
tween bosses which also interlocks 
mechanically so as to augment the 
strength of the joint. 


A series of brief comments on 
some of the recently issued elec- 
trical patents which appear to be 
of particular interest to our read- 
ers, the number after each head- 
ing being that of the United 
States patent to which the sum- 
mary relates. Any correspondence 
regarding such patent matters 
should be sent direct to Mr. 
Scheible at the above address. 


Electromagnet (1,262,838).—A bob- 
bin is held on the contracted tip of a 
magnet core between a retaining 
washer and a compressible spacer 


No. 1,262,838.—Electromagnet Construc- 
tion. 


which forces the bobbin against this 
washer. Patent assigned by Freder- 
ick P. Poole, of La Grange, Ill., to 
the Western Electric Company. 


Storage Battery (1,261,269) —The 
battery container of William Morri- 
son of Chicago has sharply edged 
ribs upon its bottom, and the plates 
have notches on their lower edges to 
fit these ridges. 


Drive Mechanism (1,261,748).— 
Where a dynamo can be pivotally sus- 
pended, as in the case of a train-light- 
ing dynamo, either the weight of the 
dynamo or a spring may be used for 
tightening the belt running from. the 
car axle to the dynamo. Hugo Grob, 
of Zurich, Switzerland, utilizes both, 
according to this patent, assigned to 
the Julius Pintsch Company, of Ber- 
lin, on an application filed in 1911. In 
other words, he so arranges the 
mounting of the dynamo that it is 
held in equilibrium by the tension of 
the belt. and then provides a spring 
for maintaining the belt tension con- 
stant. 


Electric Rain-Alarm (1,262,391).— 
Details of a funnel-shaped water 
catcher, in which the rain will close 
the circuit, are shown in this patent 
to George A. Sabol, of Clairton, Pa. 


Locking Fuse Plugs (1,262,463).— 
To prevent fuse plugs from being re- 
moved or exchanged, C. L. Dickson, 
of Chattanooga, Tenn., provides the 
plugs with set screws having trans- 
versc openings. He then passes a 
sealing wire through these openings 
in each pair of fuse plugs. 


Switch Button (1,262,368). —To 
make a composite operating button 
for electric switches, Harold T. Mar- 
tin, of New York City, takes a piece 
of heat-softenable material having 
projections on it, and places this in a 
mold with the projections extending 
upwardly. Then he superposes a 
mass of similar material on this piece, 
and applies both heat and pressure. 
The patent was assigned to the West- 
ern Electric Company. 


Arc-Welding Apparatus (1,262,396). 
—For arc welding, aces A. Seede, of 
Niskayuna, N. Y. (according to this 
patent, assigned to the General Elec- 
tric Company) uses a resistance in 
series with the connections as initially 
made, and automatically cuts out the 
resistance after a certain time inter- 
val, thus limiting the heating effect of 
the current for a certain period. 


Automatic Telephone Apparatus 
(1,262,639).—In this arrangement, the 
vosition of the switchhook controls 
two circuits, so that one is closed 
when the receiver is on the hook and 
the other when the receiver is re- 
moved. The patent issued to Henry 
P. Clausen, of Mount Vernon, N. Y., 
was assigned to the Western Electric 
Company. 

Service-Conduit Entrance (1,263,- 
877).—This entrance fitting, patented 
by Edgar H. Freeman, of Trenton, N. 


No. 1,263,877.—Service-Entrance Fitting. 


J., has an oblique outlet closed by a 
hemispherical insulating cap. 


Electric Ship Propulsion (1,262,- 
497).—According to this patent, as- 
signed by Henry M. Hobart to the 
General Electric Company, polyphase 
alternating current produced by a 
turbogenerator is rectified into high- 
potential direct current, which is sup- 
plied to motors directly coupled to 
the propellers. The propeller speed 
is varied by varying the field strength 
of the direct-current motors. 


Fan Support (1,263,442).—A bracket 
secures a small fan motor to an at- 
taching plug which makes the elcctri- 
cal connections for the motor and also 
supports the latter. Patented by Wal- 
ter L'Homadieu, of Oneida. N. Y.. and 
aus L. Brumford, of Canajoharie, 
N.Y: 
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Men in Service 
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A. A. Brown Promoted to Captaincy—Leigh S. Keith Com- 
missioned — Honor Roll of Brooklyn Polytechnic Institute 


PERRIER E E OIRA EA T A 
. 


Ben McGuire, formerly head rate 
clerk in the statistical department of 
the Commonwealth Edison Company, 
Chicago, has been commissioned a cap- 
tain in the Ordnance Division of the U. 
S. Army. 


F. B. Scutunc, of the claim depart- 
ment of the Commonwealth Edison 
Company, Chicago, has been placed in 
charge of the main barracks at Camp 
Dewey, Great Lakes, IIhnois, and is 
playing in the Second Regiment Band. 


ForrEStT WHUINFREE, formerly auditor 
of the Richmond, Cal., division of the 
Western States Gas & Electric Com- 
pany, has been promoted to first ser- 
geant in the San Francisco Base Hos- 
pital Unit No. 47. 


ProF. P. B. WoopwortH has resigned 
as dean of Lewis Institute and is now 
district education director in the War 
Department. His ofħce is located at 
Room 1212 Tribune building, Chicago. 
This district includes Wisconsin, Ii- 
nois, Indiana, Michigan and Ohio. 

A. H. Kuuw and J. J. Noax, for- 
merly of the Chicago office of H. M. 
Byllesby & Company, are reported as 
having arrived safely overseas. This 
makes eight former Byllesby men from 
the Chicago office who are now “over 
there.” The others are General George 
H. Harries, A. W. Carstens, E. K. Mac- 
Donald, R. T. Purchas, T. E. Sanford 
and A. H. Sayce. 


A. A. Brown, formerly sales mana- 
ger of the St. Paul division of the 
Northern States Power Company, who 
received a commission as first lieuten- 
ant og completion of the Second Ofh- 
cers’ Training Camp course, has been 
promoted to the rank of captain and 
transferred to the Seventh Division 
Engineers, Waco, Texas, which is ex- 
pected will soon sail for France. 

NORTHWESTERN ELECTRIC EQUIPMENT 
Company, of St. Paul and Duluth, 
Minn., in the June number of the 
Northwestern Buzzer publishes its roll 
of honor, which bears 27 names and 
gives the name, military organization 
and present address wherever available. 
Of this number, one has made the su- 
preme sacrifice, G. S. Rosness, who 
enlisted in the U. S. Navy, having died 
in the service on November 2], 1917. 

Leon Brown, eldest son of W. H. 
Brown, general manager of the Red 
River Power Company (Northern 
States Power Company) Grand Forks, 
N. D., is one of the first twenty-three 
Pershing fighting men to be returned 
to the United States on account of 
wounds. Young Brown was in one of 
the front line trenches seven days as a 
machine gunner. His nerves were 
shattered as the result of shell shock. 
He spent two months in a French hos- 
pital and will spend a month or more 
in a hospital here before being returned 
to the fighting lines. Mr. Brown's sec- 
ond son is also in France. 


ROLL OF HONOR. 


The electrical industry, perhaps 
to a greater extent than any other 
industry, has answered the call 
of the Nation for Men. As this 
is @ war of engineers, naturally 
the technically trained men in the 
electrical industry have been in 
great demand and they have re- 
sponded with splendid patriotism. 
Many of the large utility and 
industrial corporations have as- 
signed men for Government serv- 
ice aside from those who have 
voluntarily entered or been called 
for service. 

THE ELECTRICAL REVIEW will 
welcome news concerning men 
who have entered the service or 
who are engaged in any patriotic 
duties. 


ArcHIgE Evans, for a number of 
years secretary to H. B. Fleming, chief 
engineer of the Chicago Surface Lines, 
was recently commissioned a first lieu- 
tenant in the construction division of 
the Quartermasters’ Corps, National 
Army, and has reported for duty at 
Washington, D. C. 


LeicH S. KEITH, secretary-treasurer 
of McMeen & Miller, a well known firm 
of consulting telephone and electrical 
engineers, and secretary of the Chi- 
cago Engineers’ Club, has accepted a 
commission as major in the Division 
of Statistics and Accounts recently or- 
ganized under the general stafi. 


Enwarp Brigas of the Chicago office 
of H. M. Byllesby & Company has 
joined the 16lst Depot Brigade, Bar- 
racks 334 West, Camp Grant, Illinois. 
Joux BturMEISTER, also of the Chicago 
office of the company, has enlisted in 
Government service and is located at 
Camp Wheeler, Macon, Ga. C. 
PAESSLER of the same office has enlisted 
in the navy. 


POLYTECHNIC INSTITUTE OF RROOKLYN, 
Brooklyn, N. Y., now carries on its roll 
of honor the following names of elec- 
trical engineering students: Frank E. 
Canavaciol, Robert Davie, William V. 
Drake, Edmund J. Driscoll, Samuel 
Ehrlich, Harry E. Estabrook, Frank J. 
Hammel, Reginald B. Hanford, Wil- 
liam Harnett, Grosvenor Hotchkiss, 
John J. Henegan, Frederick Hirsch, 
Sydney K. Hopkins, Merritt Jorner, 
Jr.. Ephraim P. Jeffe. Moses Juliber, 
Warren F. Johnson, Herbert W. Kells, 
Jerome E. Kemmerer, Frank Leder- 
mann, Fred T. Lohr, Aaron Mandel, 
Arnold F. Price, Rov L. Reynolds, 
Robert W. Scofield, Walter J. Seeley, 
John S. Starrett, Burdette S. Swezev, 
J. Van Rensselaer Wall, Monroe G. 
Woolfson and Alfred W. Young. 


OKLAHOMA Gas & EvLectric COMPANY, 
Oklahoma City, Okla., reports that 27 
of its employes are now in Govern- 
ment service. 


Evectric-JoviAn League of Chicago 
in its bulletin lists the names of 24 
members who have answered the call 
to the colors. 


Fart I. Currier, formerly connected 
with the Parkersburg plant of the 
Chesapeake & Potomac Telephone Com- 
pany, is now with the aero service at 
Camp Morrison, Virginia. 


C. E. Smiru, consulting engineer at St. 
Louis, Mo., has received a commission 
as major in the engineering branch of 
the Quartermaster’s Corps, and 1s sta- 
tioned at Washington, D. C. 


Davin W. Brunton, of Colorado, who 
was chairman of the war committee of 
technical societies, the formation of 
which was initiated by the Engineer- 
ing Council, was recently elected a mem- 
ber of the Naval Consulting Board. 


SypNeY S. CUNNINGHAM, formerly 
connected with the Richmond plant of 
the Chesapeake & Potomac Telephone 
Company, is now chief yeoman at the 
Naval Recruiting Station at Richmond 
and has been placed in charge of the 
pay department. 


Joun H. Exc, formerly of the Bal- 
timore plant of the Chesepeake & Po- 
tomac Telephone Company, has been 
commissioned a lieutenant in the Three 
Hundred and Fourth Field Signal Bat- 
talion, stationed al Camp Meade, Mary- 
land. 


SERGEANT C. L. LEIGHTON, who was 
formerly a lineman of the Southwest- 
ern Bell Telephone Company at Drum- 
right, Okla., and one of the first to 
answer his country’s call, is now with - 
the 473rd Aero Squadron of the Amer- 
ican Expeditionary Forces at the front 
in France. 


SOUTHWESTERN RELL TELEPHONE Sys- 
TEM, St. Louis, Mo., during the month 
of May added 41 stars to its service 
flag. This makes a total of 724 stars, 
representing that number of employes 
in military service, and is a record of 
which this progressive company can well 
be proud. 


Society OF AUTOMOTIVE ENGINEERS, 
29 West 39th street, New York City, 
in the May issue of the Journal, de- 
vetes a number of pages to its roll of 
honor, containing the names of all 
members connected with the Govern- 
ment, either in the military service or 
in civilian capacities. The list contains 
405 names and shows the rank, mili- 
tary organization and present address 
where available. Of this number, 266 
are in military service and 139 are serv- 
ing the Government in civilian capaci- 
ties. Among these members are many 
who have earned commissions of high 
rank, 
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P. A. Staples Resigns— Alexander H. Patterson Retires— 
R. M. Hodgson Joins Binghamton Light, Heat & Power 


N. C. Draper, manager of the North- 


J. R. pve LaMar was elected a member 
of the board of directors of the Na- 
tional Conduit & Cable Company, of 
New York City, at a recent meeting. 


S. B. Matson has resigned as assist- 
ant sales manager for the Marron Elec- 
tric Company, Rock Island, Ill, and 
has gone to New York to prepare for 
Y. M. C. A. service overseas. 


Watter A. Farrservis, formerly as- 
sociated with James A. Donnelly, of 
New York, has been appointed adver- 
tising manager of the Kings County 
Electric Light & Power Company. 


D. H. Suapiro has been appointed pri- 
vate secretary to Frank R. Coates, presi- 
dent of the Toledo Railways & Light 
Company, Toledo, Ohio. He succeeds 
A. H. Stocksteil who is now secretary 
of the Doherty Men’s Club, Washing- 
ton, D. C. 


A. P. C. Schramm, who for the past 
five years has served the Klaxon Com- 
pany, Newark, N. J., as chief engineer, 
has resigned to engage in business as a 
consulting engineer, with offices estab- 
lished at 276 Canal street, New York 
City. His work embraces electrical, in- 
dustrial and efficiency engineering. 


Ex-SENATOR Joun W. Stocum, of 
Monmouth, N. J., has been elected 
president of the Board of Public Util- 
ity Commissioners, to succeed Lieuten- 
ant Colonel Ralph W. E. Donges, who 
recently resigned to accept a commis- 
sion in the National Army. Colonel 
Donges is now a member of the War 
Department Board of Appraisers. 


P. A. Stapies has resigned his posi- 
tion as vice-president and general man- 
ager of the Binghamton Light, Heat 
& Power Company, Binghamton, N. 
Y., to become associated with Lewis 
A. Riley, a mechanical and gas engi- 
neer of New York City. Mr. Staples 
became manager of the Binghamton 
company late in 1916, having been just 
a few months previously transferred 
from the Sandusky Gas & Electric Com- 
pany, Sandusky, Ohio, where he held 
the position of vice-president, to Dov- 
er, N. J., as vice-president and general 
manager of the New Jersey Power & 
Light Company. 


ALEXANDER H. Patterson, for many 
years vice-president and very active in 
the management of the Phoenix Glass 
Company, Pittsburgh, Pa., has retired 
from business and will devote himself 
hereafter to personal affairs. Mr. Pat- 
terson was an efficient pioneer in the 
development of the use of glass for 
electric lighting, particularly in the 
manufacture of incandescent and arc 
light globes, and through his efforts the 
name of the Phoenix company has be- 
come one of the most widely known in 
the country. In both the electrical and 
gas industries. Mr. Patterson has a 
multitude of friends all of whom will 
extend cordial good wishes. 


W. A. LayMan, president of the 
‘Wagner Electric Manufacturing Com- 
pany, St. Louis, Mo., has been chosen 
to serve on the board of directors of 
Washington University. 


D. C. Green, general manager of the 
Fort Smith Light & Traction Company, 
has been elected president of the Ar- 
kansas Association of Public Utilities 


for the ensuing year.. 


J. A. Harnett, electrical engineer for 
the Western States Gas & Electric Com- 
pany, Eureka, Cal., recently resigned his 
position to join the Southern California 
Edison Company. 


E. B. Situ, formerly with the Ar- 
kansas Valley Railway Light & Power 
Company, Pueblo, Colo., has been ap- 
pointed auditor of the Muskogee Gas 
& Electric Company, Muskogee, Okla., 
succeeding J. H. Schmidt, who has re- 
ie to engage in business for him- 
self. 


ALFRED SWEENEY, assistant general 
manager of the Ċumberland County 
Power & Light Company, Portland, Me., 
was recently appointed general manager 
of the Lewiston, Augusta & Waterville 
Street Railway, which is controlled by 
the Cumberland County Power & Light 
Company. 


J. L. FuGate, of Salt Lake City, Utah, 
has associated himself with the William 
A. Mullins Electric Company, Tacoma, 
Wash., occupying the position of sales 
and factory manager. Mr. Fugate was 
farmerly manager of the factory and 
fixture department of the Capitol Elec- 
tric Company of Salt Lake City, Utah. 

C. H. Hoosen, formerly sales manager 
for the P R Manufacturing Company, 
of Detroit, Mich., has been appointed 
central district manager by Edwards & 
Company, Inc., New York City, and has 
established a sales office at 9 South 
Clinton street, Chicago. He will devote 
his time exclusively to the Edwards line 
of electrical house goods and fire alarm 
and signal apparatus, and will have 
charge of the business of the company 
in the Central States. 


F. M. HawkINs, a pioneer in the 
switchboard and panelboard business 
and one of the founders of the Crouse- 
Hinds Company, Syracuse, N. Y., has 
retired as New York manager of this 
organization to devote his time to per- 
sonal interests. Mr. Hawkins entered 
the electrical field in 1883 and in the 
early days assisted in the construction 
and installation of many plants. In 
189 he began his career as a salesman, 
selling electrical supplies for the old 
Electrical Engineer & Sunply Company, 
of Syracuse. Mr. Hawkins is widely 
known among electrical supply and con- 
struction men throughout the United 
States and Canada, and the termination 
of his 24 vears’ management of the New 
York branch of the Crouse-Hinds Com- 
pany will be of general interest to the 
trade. 


ern States Power Company, Sioux 
Falls division, has been elected a mem- 
ber of the executive board for the 
South Dakota Electric Power Associa- 
tion for the ensuing year. 


SAMUEL KAHN, general manager of 
the Western States Gas & Electric 
Company, with executive offices at 
Stockton, Cal., has been elected presi- 
dent of the Pacific Coast Section of the 
National Electric Light Association. 


W. E. Hewrtt, formerly connected 
with the municipal light and water 
works of Douglasville, Ga., was recent- 
ly appointed superintendent of the mu- 
nicipal water and light plant at Sanders- 
ville, Ga., succeeding to the position of 
L. J. Porter. 


C. H. Davis, general superintendent 
of the Marlboro Electric Company, 
Marlboro, Mass., and manager of the 
Westboro Gas & Electric Company, 
Westboro, Mass., was recently appointed 
manager of the Westheld municipal gas 
and electric light works. 


E. R. SHEPARD, associate electrical 
engineer in the Bureau of Standards, 
Washington, D. C., was a recent speak- 
er before the Urbana section of the 
American Institute of Electrical Engi- 
neering and the Electrical Engineering 
Society of the University of Illinois. 
His topic was “The Work of the Bu- 
reau of Standards.” 


S. H. Graurten has been appointed 
electrical engineer of the Kansas City 
Railways, Kansas City, Mo., his duties 
covering the design, construction and 
operation on the substations and elec- 
trical distribution system. This work 
includes the rehabilitation started about 
a year ago and under which three sub- 
stations have been completed and will 
soon be placed in operation. 


R. M. Horcson, formerly associated 
with the Philadelphia office of the Gen- 
eral Electric Company, has been elected 
a director and the vice president and 
general manager of the Binghamton 
Light, Heat & Power Company, Bing- 
hamton, N. Y., to succeed P. A. Staples. 
Mr. Hodgson has also heen elected the 
second vice president and general man- 
ager of the Sayre Electric Company. 
He will have complete charge of opera- 
tion of both companies. 


HucuH H. Harrison, president of the 
Merchants Heat & Light Company, of 
Indianapolis, Ind., since 1914, has re- 
signed his position, effective at once. 
Mr. Harrison was born in Indianapolis 
but gained most of his business expe- 
rience with utility companies in various 
fields. He has served in an operating 
or in a financial capacity at various 
times with the J. G. White Company, the 
Pullman Company and other corpora- 
tions. He has made no announcement 
regarding his future, but will retain 
his residence in Indianapolis for the 
present. 
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Local Commissions Urged to Aid 
Utilities. 

In a statement recently made by the 
directors of the War Finance Corpora- 
tion, local authorities throughout the 
country were urged to give prompt at- 
tention to applications of public utility 
companies for rate increases. 

“The directors of the corporation feel,” 
says the statement, “that the localities 
served by these various public utility en- 
terprises should not expect the War Fi- 
nance Corporation to make advances to 
any utility company whose statement 
shows that it is in actual need of in- 
creased revenue. 

“Iit is a matter for the local authori- 
ties to determine whether or not an in- 
crease in rates sufficient to maintain the 
enterprise as a going concern should be 
granted. It is urged, therefore, that the 
proper authorities give prompt consider- 
ation to applications made by public utili- 
ties for permission to increase rates, in 
order that the directors of the War 
Finance Corporation may know when ap- 
plications for loans are presented by pub- 
lic utility corporations whether or not 
var will be able to give adequate secur- 

y.” 


Springfield Railway & Light to Issue 
Bonds. 


The Springfield Railway & Light Com- 
pany, which controls the Springfield Con- 
solidated Railway Company, has asked 
authority from the Illinois Public Utilities 
Commission to issue two blocks of 5 per 
cent gold bonds, one block for $75,500, and 
the other for $107,000. The total amount 
of $182,500 is needed to pay notes given 
by the company since December 31, 1913, 
these notes representing improvements 
of a permanent nature which have en- 
hanced the value of the property. These 
betterments include seven street cars for 
the Fifth street line costing $49.000. the 
extensions and the turns built at either 
end of the Fifth street line, the building 
of the line to Bergen Park, the extension 
of gas mains, the installation of gas 
meters and the improvements in the 
company’s facilities for producing and 
selling electric lighting and power ser- 
vice. The Commission will conduct an 
appraisement upon the property of the 
company invested in the street railway 
and the electric lighting and power ser- 
vice. The appraisement on the gas ser- 
vice has already been made. 


Annual Report of Montreal Light, 
Heat & Power Company. 


The annual report of the Montreal 
Light, Heat & Power Consolidated Com- 
pany for the fiscal year ended April 30 
is the first full 12 months’ statement 
under the existing corporation organiza- 
tion, the report of a year ago having 
been for a nine months’ period dating 
from the merger with the Cedar Rapids 
Power Company. 

Gross earnings in the past year were 
$10,390,684. After expenses, taxes and 
depreciation end renewals, reserves 
amounting in all to $5,806.937, net rev- 
enue amounted to $4,583,746. After fixed 
charges the net income was $3.588,723, 
while surplus after dividends of $2,556.025 
was $1,032,698. After appropriating 320,000 
to the pension fund there was transferred 
to the pension fund there was trans- 
ferred to general surplus account $1,012,- 
698. Total assets of the company are $75,- 
assets. This contrasts with current 
liabilities amounting to $3,307,807. The 
surplus account amounts to $1,585,313. 


Duquesne Light Company to Issue 
Bonds. 


A meeting of the stockholders of the 
Duquesne Light Company will be held 
July 29 to authorize the issuance of $25,- 
000.000 25-year 6 per cent bonds. These 
will be secured by a mortgage on all the 
property and franchises of the company, 
of which $15,000,000 will be used as col- 
lateral to secure the. proposed issue of 
$120,000,000 three-year 6 per cent notes. 


Milwaukee Electric Notes. 


A syndicate composed of Spencer Tracy 
& Company, Harris, Forbes & Company, 
Coffin & Company, of Boston, Wisconsin 
Trust Company and the First National 
Bank of Mitwaukee, has purchased $2,- 
000.000 two-year 7 per cent secured notes 
of the Milwaukee Electric Railway & 
Light Company, dated May 1, 1918, and 
maturing May 1, 1920. A public offering 
of the notes will be made at 98% in the 
immediate future. These notes are a 
general obligation of the Milwaukee Elec- 
tric Railway & Light Company, and are 
additionally secured by deposit to the 
trustee of 33,000,000 general and refunding 
mortgage 5 per cent bonds. 


New Orleans Railway & Light Asks 
for Note Extension. 

D. D. Curran, president of New Orleans 
Railway & Light Company, has sent out 
a notice to the holders of the $4,000,000 
of two years 6 per cent debentures, due 
June 1, 1918, asking for an extension of 
time to pay the principal. In his letter 
Mr. Curran says, in part: “We regret to 
advise you that, greatly to our surprise, 
after hearings of over a period of ten 
days before the War Finance Corporation 
at Washington. that board suddenly is- 
sued a ruling to the effect that the re- 
sources of the War Finance Corporation 
are not intended to be loaned directiy to 
war industries, but only Indirectly, 
through the banks. This company is, 
therefcre, compelled to ask the holders 
of the 6 per cent gold debentures matur- 
ing June 1, 1918, to consent to an exten- 
sion of the principal. Interest will be 
paid on presentation of coupons. In the 
hearings the company’s showing was ap- 
parently very satisfactory and this is 
further evidenced by the War Finance 
Corporation’s engineer’s report on the 
physical property, the condition in which 
it is maintained and its relationship with 
the public authorities and its patrons.” 


Earnings of Federal Sign System 


Show Decrease. 

The annual report of the Federal Sign 
System (Electric) for the year ended 
March 31, 1918, shows a further decrease 
in earnings. The return for the year 
was equal to a fraction better than 
per cent on the $2,059,300 preferred stock, 
against 4.81 per cent the previous year, 
which latter showed a loss from 1916. 

Samuel Insull, chairman of the board 
of directors, ascribed the decrease in 
the fiscal year just ended to the effect 
of the fuel saving orders “limiting and 
to some extent prohibiting the use of 
electric signs and displays, which has 
been very serious, especially during the 
winter months, which ordinarily are the 
most profitable of the year.” It is be- 


' lieved, however, that if no further gov- 


ernmental regulations detrimental to the 
company’s business are enacted during 
the coming year the situation during the 
current fiscal year will be much im- 
proved. The income and balance sheet, 
with comparisons, follow: 


INCOME ACCOUNT. 
Year ended March 31— 


1918. 1917. 

Income from all 

SOUFCES 22... ce eee $2,136,540 $2,355,217 
Expenses (including 

depreciation) ...... 2,074,481 2,254,042 

Net income ........$ 62,059 $ 101,175 

ASSETS. 
1918. 1917. 

Property, patents, etc.$5,6&4,628 $4,487,192 
Investments ........-. 194,672 159,110 
Current assets ...... 1,031,464 1,978,492 
Deferred charges ... 472.464 522,230 

Totals scoot dew esas $6,783,228 $6,607,124 

LIABILITIES. 

Preferred steck ...... $2,059,300 $2,059,300 
Common stock ...... 3,258,400 3,108,400 
Current liabilities 687,136 782,322 
Reserves ..sessssosoeo 413,599 348,068 
Surplus ..ssssssoessee 364,792 309,034 

Totals ...ccccccuees $6,783,228 $6,607,124 


Union Electric Light & Power In- 
creases Stock. 


Union Electric Light & Power Company 
has increased its capital stock from $21,- 
240,000 to $22,240,000. The million dollar 
increase was made by issuance of 10,000 
shares of common stock at $100 par. The 
statement says the new stock is 50 per 
cent paid up. Present assets of the com- 
pany are listed at $40,780,647, and liabill- 
ei including capital stock, are $38,875,- 


Interborough Rapid Transit Seeks 
Loan from Government. 


The Interborough Rapid Transit Com- 
pany has made formal application to the 
War Finance Corporation in Wash Mfeton 
for a loan of $37,700.000 for three years. 
It is proposed to secure this loan with 
$39,489,000 of first and refunding mortgage 
5 per cent bonds of the company which 
are now held in the treasury, permission 
for the issuance of which already has 
been granted to the company by the 
Public Service Commission. At the time 
the Public Service Commission granted 
this permission to the corporation several 
months ago it stipulated that tne bonds 
should not be sold at less than 93%. Had 
the bonds been immediately put out that 
price could have been realized, but, as a 
matter of patriotism, the management 
held up the offering because it would 
have conflicted with the first offering of 
Liberty Loan 3% per cent bonds. The 
feeling was that after the Liberty Loan 
campaign was over the market would be 
such as to permit sale of these bonds at 
not less than the figure mentioned. The 
situation in the investment markets, 
however, changed decidedly in the mean- 
time and this prevented the sale of bonds 
by any corporation except at prohibitively 
low prices. 


Dividends. 


The board of directors of the American 
Public Service Company has declared a 
quarterly dividend of 1% per cent on pre- 
ferred stock, payable July 1 to stockhold- 
ers of record June 16. 


Muskogee Gas & Electric Company has 
declared the regular quarterly dividend of 
1% per cent on preferred stock. payable 
June 15 to stock of record May 31. 


Arkansas Valley Railway, Light & Pow- 
er Company has declared the regular 
quarterly dividend of 1% per cent on pre- 
ferred stock, payable June 15 to stock of 
record May 31. 


Oklahoma Gas & Electric Company has 
declared the regular quarterly dividend 
of 1% per cent on preferred stock, pay- 
able June 15 to stock of record May 31. 


Chicago Telephone Company has de- 
clared a quarterly dividend of $2 a share, 
payable June 29 to stock of record 
June 28 


Consolidated Traction Company of New 
Jersey has declared a semi-annual div- 
idend of 2 per cent, payable July 15 to 
stock of record June 29. 


New York Edison Company has de- 
clared the regular quarterly dividend of 


.1% per cent, payable June 14. 


Standard Gas & Electric Company has 
declared the regular quarterly dividend of 
1% per cent on preferred stock, payable 
June 16 to stock of record May 31. 


Indianapolis Street Railway Company 
has declared a dividend of 3 per cent, 
payable July 1 to stock of record June 21. 


Worthington Pump & Machinery Cor- 
poration has declared the regular quar- 
terly dividend of 1% per cent on its pre- 
ferred “A” stock, and 1% per cent on its 
preferred ‘‘B’’ stock, both payable July 1 
to stock of record June 20. 
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Earnings. 
REPUBLIC RAILWAY & LIGHT COM- 
PANY. 
1918. 1917, 
April gross .......... $ 463,035 $ 36,125 
Net after taxes ..... 134,820 127,856 
Surplus after charges 41,396 47,430 
12 months’ gross .... 5,297,194 4,183,498 
Net after taxes ..... 1,691,064 1,644,093 
Surplus after charges 617,501 762,344 
NEVADA - CALIFORNIA ELECTRIC 


CORPORATION. 


Combined comparative statement of 
earnings and expenses of the Nevada- 
Califernia Electric Corporation and sub- 
sidiary companies, after eliminating inter- 
company transactions, for the month of 
March and three months ending March 
31, are as follows: 


1918. 1917. 
March gross ........ $ 171,009 $ 143.150 
Net after taxes ..... 89,387 84,954 
Surplus after charges 14,391 27,213 
3 months’ gross ..... 489,022 400,781 
Net after taxes ..... 265,144 220,626 
Surplus after charges 49,547 56,296 
CLEVELAND ELECTRIC ILLUMINAT- 
ING COMPANY. 

The Cleveland Electric Wluminating 

Company shows increases in gross and 


net earnings and for the four months 
ended April 30, 1918, net revenues of 
$949,701 were equivalent to about one and 
one-quarter times the full year’s interest 
requirements. 


ILLINOIS TRACTION COMPANY. 
Statement of earnings of the properties 
controlled by the Illinois Traction Com- 


pany for year ended December 31, 1917, 
compares as follows: 
1917. 1916. 
Gross earnings ..... $14,040,870 $12,566,447 
Balance after ex- 
penses and taxes. 4,891,694 5,976,649 


Surplus after charges 1,076,728 902384 
Preferred dividends. 432,750 428,130 
Common dividends 368,732 367.584 
Balance ...... cee eee 275,246 106,670 


TWIN CITY RAPID TRANSIT COM- 


PANY. 
1918. 1917. 
April gross .......... $ 776,967 $ 539.072 
Net earnings ........ 221,755 204,625 
Surplus after charges 66,194 159,223 
4 months’ gross ..... 3,284,357 3,480,984 
Net earnings ........ 798,055 1.117.078 
Surplus after charges 176,365 566,607 


VIRGINIA RAILWAY & POWER COM- 
NY. 
The Virginia Railway & Power Com- 
pany reports for April: 
Gross earnings 
Operating expenses ............. 358,755 
Net earnings from operating ... 283,764 


Other income 66. s6.ckaee sd ee Ss 13,881 
Total income 6444 es 4oo-ecee eines es 297,646 
Taxes, licenses, interest, sinking 

fund etë. ote eee Pee we whe 162,643 
Net earnings (before deprecia- 

tón) aae ie east i 2 eee 135,002 

From July 1 
Gross earnings ......ccc cece aeaee $6,098 986 
Operating expenses ............. 3,919,513 
Net earnings from operating .... 2,779,473 
Other income ...... ccc. ce wee aee 109,708 
Total income ......... ee eee eee 2,880,181 
Taxes, licenses, interest, sinking 

fund, etC. nce ce ws La Sn es ewes 1,597,868 
Net earnings (before deprecia- 

ClO). oseas aiea na oes ee eae 1,282,313 
BOSTON SUBURBAN ELECTRIC COM- 


PANIES. 

Boston Suburban Electric Campanies 
report for year ended December 31, 1917, 
compares: 

Year ended 


June 30, 
1917. 1°16. 
Income from securities.$ 114,932 $ 145,333 
Expenses and interest 59,193 PO 288 
Net income ........6. en5,759 96.045 
Preferred dividend 41,293 93.793 
Surplus . 26644 Hee Wee 24.556 2.252 


*Eaunal to $1.79 on 31.203 shares of pre- 
ferred stock, against $3.07 in 1916. 


NORTHERN ONTARIO LIGHT & 
POWER COMPANY. 

The Northern Ontario Light & Power 
Company's gross earnings for the first 
quarter of 1918 were £220,212. an increase 
of $19 372 over the corresponding quarter 
of 1917. Net earnings amounted to $171,- 
A58. compared with 169,444 for the same 
period of the year before. 


ELECTRICAL REVIEW 


CITIES SERVICI COMPANY. 


For April— 1918. 1917. 
Gross earnings ...... $1,885,750 $1,609,013 
Net earnings ........ 1,848,497 1,578,125 


DETROIT EDISON COMPANY. 


1918. 1917. 
Gross revenue ....... $1,090,297 $ 977,668 
Net revenue ......... 0,319 303,160 
Balance after deducts. 198,422 218,127 
For four months— 
Gross revenue ....... 4,650,850 4,166,105 
Net revenue ........-+ 1,367,290 1,467,472 
Balance after deducts. 973,895 1,117,796 


SOUTHIERN CALIFORNIA EDISON. 

Gross revenue and operating expense 
affected by change in May, 1917, from 
retail to wholesale basis in Los Angeles: 


1918. 1917. 
March gross ......... $ 598,871 $ 688,985 
Net after taxes ..... 361,850 410,795 
Surplus after charges 117,827 220,776 
12 months’ gross .... 8,078,417 8,403,068 
Net after taxes ..... 5.210.318 5,053,009 


Surplus after charges 2,633,176 2,790,153 

Combined earnings of Southern Cali- 
fornia Edison Company and controlled 
companies: 


1918. 1917. 
12 months’ gross ,...$9,861,680 $9,856,882 
Net after taxes ..... 5,838,321 5,637,551 
Surplus after charges 2,700,523 2,996,310 
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REPUBLIC RAILWAY & LIGHT. 
The Republic Railway & Light Com- 


pany and subsidiary company report for 
April is as follows: 

Gross earnings ........ he eee $163,035 
Net INCOME: 6k hee eee ese ek erw ets 41,346 
Balance © icweias cab esa iine owes 15,439 


WESTERN UNITED GAS & ELECTRIC 
COMPANY. 


The annual report for the fiscal year 
ended January 31 last shows gross earn- 
ings of $1,830,436, compared with 31,#(5,- 
236 for the preceding year. Net after 
taxes totalled $702,080, an increase of 
$34,205 over the year before. Surplus for 
the year amounted to $387,414, against 
$354,582 for the previous year, an increase 
of $32,831. 


NORTHERN STATES POWER COM- 
PANY. 


Gross and net earnings of Northern 
States Power Company for the month of 
April and for the year ended April 30 are 
reported as follows, compared with cor- 
responding periods a year ago: 


Month of April— 1918. 1917. 
Gress earnings ...... $ 637.056 $ 550,325 
Net earnings ........ 279,192 286,314 

Year ended April 30— 

Gross earnings ...... 7,507,603 6.428.124 
Net earnings ........ 3,262,272 3,420.509 


COLORADO POWER COMPANY. 


March 


estesos oosa oonoooopo anoo ono‘onapano ‘loll 


Croa earnings. Net earnings. 
191 


1917. 1918. 1917. 
$ 108,461 $ 93,617 $ 59,215 $ 53,102 
1,222,036 1,084,295 699,644 604,448 


UTAH SECURITIES CORPORATION SUBSIDIARIES. 


April 


aeecrvrwm ere eewrerenecerer eee ee wena eew oe ewes eenge 


eeoseereew eee wneteoerereeneeeeevrezeene ne 


Gross earnings. Net carnings. 


1918. 1917. 1918. 1917. 
$ 561,285 $ 526,223 $ 313,935 $ 236,506 
6,846,966 5,914,784 3,651,310 3,276,411 


WESTERN UNION TELEGRAPH COMPANY. 


Gross earnings. Net earnings. 


1918. 1917. 1918. 1917. 
Mareh. orrena aan bd 9 aes bate de wks $ 7,197,029 $ 6,095,305 $1,916,873 $2,120,279 
3 SINONCHS sea ewia viewed esas et i nenie ts .. 20,160,690 16,870,129 5,044,193 5,601,070 


WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., 


Rookerv Bla E. Chicago. 


Div. rate. Bid Rid 

Public Utilities— Fer cent. May 28. June 4. 
Adirondack Electric Power of Glens Falls, common......... Seu 6 12% lz ty 
Adirondack Electric Power of Glens Falls. preferred........ an 6 rel rel 
American Gas & Electric of New York, common.,.......... 10+extra 88 Ss 
American Gas & Electric of New York, preferred............ ea 6 40) 40 
American Light & Traction of New York, common........... Per 191 19y 
American Light & Traction of New York, preferred.......... “ee 6 96 G0 
American Power & Light of New York, common............-. eee 4 40 4u 
American Power & Light of New York, preferred............ Seve 6 68 68 
American Publie Utilities of Grand Rapids, common......... er, ek eo 
American Public Utilities of Grand Kapids, preferred........ eee 6 : ia 
American Telephone & Telegraph of New York ....sssassese “a's as 98 97u 
American Water Works & Elec. of New York, common...... eee ee 4%, 4% 
American Water Works & Elec. of New York, particip...... P 7 13 13 
American Water Works & Elec. of New York, first preferred... si 57 aT 
Appalachian Power ot Bluefield, COMMOMN......cccecccecescees vr ws 3 3 
Appalachian Power of Bluefield, preferred. ....s.sssesososeese ace 7 20 20 
Cities Service of New York, common........... nas edeani sews +extra 211 213 
Cities Service of New York, preferred... . 2... ccc ee ce ee cee ees ware 74% rec. 
Commonwealth Edison of Chicago 2... 0... cc ccc ce tence ears 8 102 101 
Comm. Power, Railway & Light of Jackson, common......... pats s 21 21 
Comm. Power, Railway & Light of Jackson, preferred........ «oh 6 46 45 
Federal Light & Traction of New York, common............: Sg ee 3 3 
Federal Light & Traction of New York, preferred............ RE 26 26 
IHinois Northern Utilities of Dixon ........ 000008. erated E EEE ; ix 
Middle West Utilities of Chicago, COMMON.......... eee ee ees 2+extra 15 15 
Middle West Utilities of Chicago, preferred... .......... ccc cee : 6 bus Pr 
Northern States Power of Chicago, COommMoOnN.......eseseses.> ex.div.7 44 44 
Northern States Power of Chicago, preferred.............--. ex.div.7 RA 85 
Pacitic Gas & Electric of San Francisco, common........... eae Sa 33 33 
Pacitie Gas & Electric of San Francisco, preferred.......... dcs 6 80 RO 
Public Service of Northern Illinois, Chicago, common....... Pea 7 73 73 
Public Service of Northern Illinois, Chicago, preferred...... e's 6 86 RG 
Republic Railway & Light of Youngstown, common......... care 4 22 22 
Republic Railway & Light of Youngstown, preferred........ s.o 6 58 58 
Standard Gas & Electric of Chicago, common..........c.e eens eee ee 4 4 
Standard Gas & Electric of Chicago, preferred.............6.% oes 6 25 21 
Tennessee Railway, Light & Power of Chattanooga, common. ses ie 2 2 
Tennessee Railway, Light & Power of Chattanooga, preferred... 6 9 9 
United Light & Railways of Grand Rapids, common......... “a 4 30 30 
United Light & Railways of Grand Rapids, preferred........ eee 6 64 63 
Western Power of San Francisco, common............20e0088 e.. ée 12 12 
Western Power of San Francisco, preferred...............00: ae 6 49 49 
Western Union Telegraph of New York ........-ccccceeeeees .. extra 90 S9ly 

Industrials— 
Electric Storage of Philadelphia, common .........eccceceves wars 4 49 fly 
General Electrice of Schenectady oo... ccc cee ce ee eee ees ee 8 146 146 
Westinghouse Electric & Mfg. of Pittsburgh, common....... +extra 41 41 
Westinghouse Electric & Mfg. of Pittsburgh, preferred...... sas 7 58 58 


*Last sale. 
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1.—Japanning Oven, Representing Connected Load of 260 Kilowatts. 


The Central Station and the Industrial 
Electric Heating Load 


Vast Opportunity, Favorable Form and High Load- 
Factor of Load Makes Industrial Electric Heating Worthy 
of Serious Development — One Company’s Experience 


By ARTHUR F. ALLSOP > 


Industrial Heating Engineer, Commonwealth Edison Company. 


HERE is an old saying that “Every dog has its 
day” which most of us believe until we realize 
that electricity for one thing will never slip back- 
wards on the hill of universal progress. However, 
branches of the electrical industry have had their days, 
and some of them were dog days. 

The first phase cf the central-station electrical 
industry was lighting. This grew until it assumed 
enormous proportions, but the time came when the 
central stations ceased to look upon it as their sole 
source of existence and needing their whole attention. 
And so a new field was looked for, taking the form of 
the mechanical conversion of electricity, or in other 
words, the obtaining of power contracts for motor 
business. This fairly started, attention reverted back 
to lighting or illumination, and the sale of electricity 


for electric signs and spectacular lighting was acknowl- 


edged as a good thing. This phase of the world’s 
greatest industry grew wonderfully, and an enormous 
amount of this class of business was obtained. 

These three large fields thoroughly established, 
progressive central stations scanned the horizon for 
the next arrival. They soon found it in the form of 
electric heating, a big field when one stops to consider 
that at the present moment, after only five years of 
actual acknowledgment, there is approximately of this 
class of business 1,000,000 kilowatts connected. 

It is the intention of the writer to acquaint the 
central station, more especially the smaller one. with 
the advantage of an industrial heating load, with what 
has been accomplished, and what can be done, along 
these lines, rather than to attempt to cover every phase 
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of this important subject in minute detail. The larger 
stations have already realized the importance of this 
phase of the central station industry. And the smallest 
central station cannot afford to overlook this class of 
business for it is a steady, profitable, and increasing 
load. At present comparatively little is known by the 
public at large of electrical heating, outside of every- 
day domestic electric heating, the forerunner of indus- 
trial heating. 


Waar Erveerric Hear Can Be USED FOR. 


Generally speaking, the question is asked “What 
can you do with electric heat?” It is safe to say that 
there is nothing that electricity cannot supplant from 
the point of fuel for it will do anything that other fuels 
will do, in many cases will do it better, and nearly 
always with some such advantage as increasing factory 
production, making better quality goods, saving time, 
eliminating unhealthy and unsafe working condi- 
tions, ete. 


(On the face of things, taking in comparison the heat 


value of other fuel compared with the heat value of 
the electric kilowatt-hour, it does nt always seem 
feasible, and even in some cases with the low cost of 
energy obtained bv some large industrial users, it is not 
always practical, but in the majority of cases some 
conditions can always be found which can be capital- 
ized, resulting in industrial electric heating being an 
economical proposition. Quite often, however, pros- 
pective users are too short-sighted to realize the 
advantage of such factors as healthy and safe working 
conditions, and until an explosion occurs or their 
factory is condemned by the City Health Department, 
they do not favor electric heating, :f these assets are 
the only ones that can be capitalized. - 

The most prominent and by far the greatest asset 
of industrial electric heat 1s that of increasing the 
production of a plant or of one department of a plant 
solely by the use of electric heat. The factors that are 
responsible for this are the greater working tempera- 
tures obtainable, the absolute control of the heat and 
the evenness of heat distribution. The first allows 
the operation to be performed quicker, thus saving 
time and floor space; the second allows a better 
product and a duplication of same, and the third 
reduces the percentage of rejections by enabling all 
articles to receive the same degree of heat, practically 
an impossible condition with other methods of heating. 

Not only can industrial heat be used advantageously 
to replace other methods of heating therefore, but 
quite often, owing to its peculiar character it can be 
employed with processes or operations which it was 
thought did not require the use of heat. In fact, in 
numerous cases, the other extreme has been used, that 
is, a cooling atmosphere, and sometimes refrigeration. 


Typical EXAMPLES OF ADVANTAGEOUS USES. 


To cite a case of this character, consider the indus- 
try of drving of plaster casts, such as doll heads and 
statues, etc. Owing to the peculiar nature of the 
plaster used, and the considerable amount of moisture 
required to make it moldable, a great length of time 
is required to dry out the casts, averaging when the 
process is done by the system known as air-drving 
approximately three to four days. With a business hav- 
ing a very large production, an enormous amount of 
drying space is required when this system is used. In 
some cases, in order to hasten this process air is passed 
through refrigerating coils and then blown into the 
drying room. This shortens, or is supposed to shorten, 
the drving time to two days. 
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Recently three large electric ovens were installed 
in a plant of this nature in face of all kinds of opposi- 
tion from plaster casting experts who claimed that it 
was not possible to dry out the moisture with fairly 
high temperature without distorting, cracking or 
decomposing the casts. However, tests were made, 
and while very high temperatures did all the experts 
claimed, it was found possible to dry the casts per- 
fectly with moderate high temperature in 45 minutes 
as compared with the four days previously taken for 
the process, a saving of roughly four days, the 45 
minutes being insignificant. With other methods of 
heating, time saving can be accomplished but the results 
are far from those of electric heating. With steam, 
the highest temperature obtainable would only have 
shortened the drying time to one day, while electricity 
accomplished it in 45 minutes. With gas, high tem- 
peratures can be obtained, but the use of ether and 
other explosives in the plaster casts prevented the use 
of gas, for explosion was unavoidable, to say nothing 
of the inferior product from uneven and uncontrollable 
heating. This is only one of a number of parallel cases 
of electric heat being used in place of a cold or cooling 
atmosphere. 

Another instance of electric heating used to perfect 
advantage and an application to which heat was 
thought to be unnecessary is of interest. This time an 
every-day application such as the use of glue will be 
considered. Many factories can be found where cold 
glue (such as that used for library paste) is used for 
various purposes, as in the paper-box making industry. 
Assuming that glue of the cold variety costs the same 
as glue used hot, by using hot glue greater strength 
can be obtained at the joint. Strength is a predominat- 
ing factor with so called “paper boxes,” which are, 
strictly speaking, made of card or pasteboard. A 
stronger box should demand a higher price, and it 
does; hence a comparison between the additional price 
obtained, and the additional cost of the necessary 
electric heat will be enlightening. 

The average cost of heating an electric glue pot is 
approximately 2c per day. Suppose an operator makes 
500 boxes per day, which is a fair estimate for an 
average size box. The boxes made with hot glue being 
stronger than those made with cold glue should easily 
bring 10c per 100 more than the latter, or Soc per day 
for 500 with an additional cost of only 2c for the heat. 
Figured a little more closely and assuming that the 
cost of the glue used is 2c cheaper, thus equalizing the 
cost of gluing, the 48c extra for 500 boxes in a factory 
which has an output of 50,000 boxes per day is quite 
a considerable amount. Of course, the steam, oil or 
gas may be the source of heat, but the disadvantages 
of these methods of heating are unhealthy working 
conditions, danger from fire, danger of burning the 
glue, and loss of time taken by the operator in making 


-adjustments to the burner or valves. 


HEALTHFULNESS AND SAFETY OF ELECTRIC HEAT. 


The two items “unhealthy working conditions” and 
“danger of fire’ are of far greater importance than 
was once the case. From a canvass made of 100 users 
of electric heat as to why they use it in preference to 
other heat, 95 per cent of those canvassed mentioned 
these two factors, together with others depending upon 
the class of application used. 

The saving of space by the use of electrical heating 
equipment compared with other methods of heating 
is also a big item. Numerous cases can be found where 
the installation of electric heat has enabled production 
to be increased 100 to 200 per cent without utilizing 
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any extra floor space. Increased production with other 
methods of heating would have necessitated occupying 
additional space, and many times would have meant 
the moving of the whole factory to another location. 

The enormous field for industrial electric heating 
can be realized if we take into consideration the number 
of industries and factories using electric power for 
motor purposes, and the number of industries which 
do not need motor power at all, or indeed very little, 
but can use heat in some form or another. For 
example: In the case of drying of plaster doll heads 
in the toy factory previously mentioned, the amount of 
electricity used for heating was 150 kilowatts compared 
‘with 15 kilowatts used by the motor appliances neces- 
sary to complete the toys. 


ELECTRIC HEAT FROM CENTRAL-STATION STANDPOINT. 


To look at industrial electric heating from a central 
station point of view. There are a number of reasons 
why it is an ideal load: First, it is new business; 
second, it has long hours of use, or, in other words, has 
a good load-factor; in fact, the best of any class of 
business, for it is more constant, this being necessarv 
in order to maintain the heat in the apparatus on which 
it is used. Motors are stopped during the noon hour 
while employes are taking lunch, because the motor 
does not need to be run during this period to keep up 
the speed of the machines which it is operating, while 
with heating this is different. In many cases the heat- 
ers can be left on and the process continued without 
attention, if the process should be incomplete at noon 
time. If on the other hand the process is complete, 
some heat is left on to maintain the heat of the appa- 
ratus so that no time will be lost waiting for the 
apparatus to heat up. This is true with all industrial 
heating, and does not necessarily apply to electric 
heating only. 

The perfect control of electric heat enables proc- 
esses to be accomplished without constant watching, 
and quite often the off-peak hours such as during the 
night are utilized by the user in order to get a better 
rate for electricity, and this is advantageous to central 
station for it fills up the valleys in the load curve. It 
has also been noticed that central-station systems 
having an industrial heating load have a much better 
power-factor, this being attributed to the fact that 
electric heating elements have a power-factor of unity. 


THE FIELD oF INDUSTRIAL HEATING. 


The field for electric heat for industrial purposes 
covers practically every factory in which steam heat 
or direct combustion methods are used, plus the possi- 
bility of application to some problem to which other 
media of heating cannot be applied. There are hun- 
dreds of standard appliances, one for every standard 
use. There are thousands of appliances which are not 
standard and to which electricity can be used to a great 
advantage. 


THE ADVANTAGES OF INDUSTRIAL ELECTRIC HEAT. 


The advantages of industrial electric heating are 
many and varied. Enumerated briefly they are as 
follows: 

It makes possible the increasing of production with- 
out increasing floor space, it is possible to reduce floor 
space and.increase production, it makes possible the 
producing of a better product, it cuts down the per- 
centage of rejected product to a minimum, it allows 
even distribution of heat, perfect control of heat can 
be obtained, the heating effect can be localized, perfect 
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control of temperature can be obtained automatically, 
it provides more healthful working conditions, it assists 
materially in reducing fire risk, cleaner working condi- 
tions can be obtained, duplication of results can be 
made at all times, labor costs can be reduced, unskilled 
labor can be employed, high temperatures can be 
obtained and kept under perfect control either auto- 
matically or by hand, it can be applied where other 
methods of heating are impossible, it has no products 
of combustion, it does not require air to support 
combustion. 
AN ALL-RouND EXAMPLE. 


As an all-round example of the superiority of elec- 
tricity for industrial heat, where increased production, 
and a superior product were obtained, labor cost and the 
percentage of rejected parts reduced, and all at the 
same time, the following installation is of interest. The 
installation was a japanning oven. 

The oven shown in Fig. 1 is used by a well known 
manufacturer of automobiles. It is of the continuous, 
conveyor type, 110 feet long, consisting of a pre- 
heating chamber 30 feet in length and a main baking 
chamber 8o feet long. The connected load is 260 
kilowatts. Temperature is controlled by automatic 
means. By its use production was increased almost 
100 per cent and the percentage of rejections was 
reduced almost 100 per cent. The oven supplanted 


Fig. 2.—Installation of Carton-Making Machines. Monthly 


Energy Consumption, 3150 Kilowatt-hours. 


two large gas ovens which were loaded by the truck 
method. Installing electricity in this case reduced the 
labor cost by 16 men. or approximately $80.00 per day. 
Floor space was also reduced 80 per cent and the 
general condition of the japanning room greatly 
improved. 


ELIMINATING GAS ENTIRELY From PLANT. 


Fig, 2 shows an installation of three carton- 
making machines on which the glue heating apparatus 
was changed from gas to electricity. This change 
together with the installation of two electric soldering 
irons entirely eliminated gas from the customer’s 
premises and by so doing decreased the customer’s 
insurance rate; actual figures as to what the saving 
was in dollars and cents are not available, but it is 
supposed to be a sum well worth while. The customer 
is also able to maintain the glue at a much more uni- 
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form temperature and eliminate the continual attention 
of the machine operaters, thereby increasing produc- 
tion without increasing the cost of heating. The 
installation actually showed a slight saving of approxi- 
mately $1.00 per month over gas. 

In the following is given a list of some uses and 
users of industrial ciectric heating devices and 
appliances: | 


Uses AND Users or ELECTRIC INDUSTRIAL 
HeEatrinGe DEVICES. 


TABLE OF 


Air heaters—Drying rooms, crane cab heating, munition 
store rooms, etc. 


Annealing furnaces— Foundries. 


Bake ovens—Hakeries, restaurants, factory lunch rooms, 
hotels, biscuit makers. 


Back rounders—Printers and bookbinders. 

Batch warmers—Confectioners. 

Box mould heaters—Paper box factories. | 

Branding irons—Leather goods, stock yards, furniture, 
tool handles, boxes, wagons, breweries, bottling works, ship 
yards. 

Beer vat dryers— Breweries. 

Bacteriological ovens—Hospitals, 

Broilers—Hotels and restaurants. 

Burnishers—Bookbinders and photographers. 


laboratories. 


Candy warmers—Confectioners. 

Chocolate tables—Confectioners, bakeries, biscuit makers. 

Core drving ovens—Foundries. 

Case coverers—Book binderies. 

Cauterizers—Hospitals. : 

Celluloid heaters—Button, combs and novelty manta 
turers. 

Cloth dryers—Laundries, tailors and hotels. 

Coffee urns—Restaurants, factory lunch rooms, 

Coffee roasters—Coffee merchants, hotels, etc. 

Corn poppers—Candy factories. 

Collar formers—Shirt and collar factories, laundries. 

Cuff formers—Shirt and collar factories, laundries. 

‘Corset irons—Corset manufacturers, dry cleaners. 

Can capping tools—Canneries. 

Creasing tools—bookbinders, 
leather factories. 

Crimping machines—Leather factories. 


hotels. 


harness, furniture and 


Dise stoves—Laboratories, factories, chemical works. 

Drying ovens—Lithographers, leather, furniture and mu- 
nition factories. 

Die heaters— Novelty manufacturers, embossers. 


knvelope dryvers—I¢nvelope manufacturers. 

Extract heaters—Lahoratories and chemical works. 

Embossing presses—Bookbinders and novelty manufac- 
turers. 

Engravers’ stoves— Engravers. 

Enameling oven—Bedstead, typewriter, auto, furniture, 
telephone. sign, cans, motor and metalware manufacturers. 

Flectrotypers wax tools — Electrotypers, newspaper 
offices. 


Film = dryers—Photographers, newspaper, motion picture 
factories, | 
Flanging bays—Hat manufacturers. 


Flash heaters—Laboratories. 


Flat irons—Tailor shops, laundries, leather, shirt man- 
ufacturing. 
Food warmers—Hotels, restaurants. 


French irons—Hat manufacturers. 

luting trons—Shirt waist, neckware, and laundries. 

Furnaces (arc)—Foundries. 

Furnaces (resistance )—Tool 
laboratories. 

Furnaces (electrolytic)—Electro-chemical works. 


works, optical goods, 


Glove form—Glove factories. 

Gilding wheel heaters—Bookbinders. 

Gelatine cookers—Candy manufacturers. 

Gilding trons—Bookbinders. 

Glue pots—Furniture, auto, 
wheel shops, printers, photographers, 
manufacturers. 

Glue cookers—Users of glue pots. 

Gold leaf presses—Bookbinders, printers, leather novelties. 

Gun shrinking furnaces— Munition plants. 


Hot plates— Factories, laboratories. 
Hardening furnaces—Toot works, machine shops, muni- 


tion works. 


box makers, wagon and 
breweries and piano 
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Hosiery forms—Knitting mulls. 
- Hat irons—Hat factories. 
Heat treating furnaces—Tool works, 
foundries. 


machine shops, 


Immersion heaters—Factories. 

Ink dryers—Printers. 

Ironing machines—Laundries, 
clothing factories. 

Indentors—Shoe manufacturers. 

Irons—See under various types. 


upholsterers, shirt and 


Japanning ovens—Auto factories, metalware manufac- 
turers. 
Japan tank heaters—Auto factories, 


facturers. 


metalware manu- 


Knurling irons—Shoe manufacturers. 


Laundry irons—Laundries and shirt factories. 
Lining cementers—Shoe manufacturers. 
Linotype pots—Printers, newspaper offices. 


Mangles—See ironing machines. 

Matrix dryers—Printers. 

Macaroni dryers—Macaroni: factories. 

Metal melting pots—Tinners, bearing manufacturers, 
munition works. | 

Monotype pots—Printers 

Oil tempering baths—Tool works, machine shops, auto 
and munition factories. 

Ovens—See under various headings. 

Oil pre-heaters— Foundries. 


Palette heaters—Bookbinders, printers. 

Peanut roasters—Candy factories. 

Pop corn machines—Candy factories. 

Pipe thawing outfits—Plumbers. 

Pitch kettles—Roofers, etc. 

Pyrographic machines—Novelty and cigar box manufac- 
turers. 

Pleating machines—Shirt waist and hat factories. 

Printing press heaters—Printers. 

Photo print dryers—Photographers. 

Printing ink heaters—Printers. 

Putty warmers—Sash and door manufacturers. 

Plating bath heaters—Electro-platers. 


Relasters—Shoe manufacturers. 
Sand heaters—Violin makers. 


Sealing wax heaters—Box factories, jewelers, ignition 
coil manufacturing. 
Sherardizing machine—Auto, plumbing, supply, ship 


builders, and galvanizing works. 

Shoe irons—Shoe manufacturers. 

Shirt irons—Shirt waist factories, laundries. 

Stain heaters—Furniture, piano and cabinet manufac- 
turers. 

Starch cookers—Laundries. 

Stereotypers—Hospitals, laboratories. 

Steamers—Upholsterers, cabinet makers. 

Stitchers—Shoe factories. 

Soldering irons—Auto, metal furniture, electrical, 
smith. 

Solder pots—Auto, metal furniture, electrical, tinsmith. 

Soldering iron furnaces—Auto, metal furniture, elec- 
trical, tinsmith. 

Sulphur heating—Flour mills, wood finishers. 


Tailor irons— Manufacturing of clothing and wearing 
apparel. 

Test tube heaters—Laboratories. 

Thread waxing machines—Shoe manufacturers, auto top 
manufacturers. 

Toasters—Hotels, restaurants, biscuit makers. 

Temper drawing ovens—Tool works, machine 
cutlery manufacturings. i 
Turn and welt heaters— Shoe maritifacturers. 


Varnish tank heaters—Auto factories, munition works, 
piano makers. i 

Vat dryers—Breweries and chemical works. 

Velouring stores—Hat manufacturers. 

Vaporizers— Knitting mills. 

Velvet irons—Dress goods manufacturers. 

Vulcanizers— Manufacturers of rubber goods. 


Water heaters—Factories, water tanks. 

Wax heaters—Manufacturers of furniture automobiles 
and ignition coils. 

Wax shipping tables—Printers. 

Wax knife heaters—Furniture and piano manufacturers. 

Welters—Shoe factories. 

Water stills—Lahoratories, chemical works. 


(To be continued.) 


tin- 
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Howthe Domestic Electrical Appliances 
Are Serving the Country 


Status of the Electric-Range and Smaller Heating-A ppliance 
Business—Aiding in Coal Conservation and in Solving House- 
hold Servant Problem While Releasing Women for War Work 


By GEORGE A. HUGHES 


President, Edison Electric Appliance Company, Inc. 


To year's electric range business compares very 


favorably with last year’s. While it is true that 

a number of the larger central stations are not 
aggressively pushing the sale 
of ranges on account of the 
financial situation, a large 
number ot smaller central 
stations have realized the im- 
portance of the electric range 
load and have gone into the 
sale of ranges on an extensive 
scale. 

The consumer demand for 
ranges is much greater this 
year than heretofore and, if 
central stations could see their 
way clear to expend the same 
amount of money connecting 
ranges as in previous years, 
the number of ranges sold in 
1918 would undoubtedly be 
double that of 1917. The 
scarcity of fuel and its high 
cost, the loss in revenue 
through the daylight saving 
law, the scarcity of domestic 
help and the many advantages 
of the electric range over the 
older methods of cooking are 
some of the reasons for this 
being such an exceptionally 
good year for this business. 

In localities where a num- 
ber of ranges are already in- 
stalled full advantage is being 
taken of the opportunity to 
connect additional ranges to 
the transformers not-already 
loaded, as the cost for outside construction in such 
cases is comparatively small and the revenue a very 
desirable one. 


THROUGH USE OF ELECTRIC 
RANGES. 


If every family in the United States that is today 


CovL CONSERVATION 


using coal for domestic cooking would use an electric. 


range we would not now be confronted with a shortage 
of coal. It is estimated that the average domestic 
range uses about 800 pounds of coal while 262.5 pounds 
of coal at the central station will supply current to do 
the same amount of cooking, and where the current is 
supplied by water power the saving is 100 per cent, and 
it 1s estimated that there are between eight and nine 
million families still using coal for cooking purposes. 
The lamp-socket-appliance business is very good 


.- George A. Hughes. 


and the consumer demand is by far greater than ever 
before. 

Even though the sales forces of the central stations 

p may have been reduced, the 
necessity for continuous and 
aggressive advertising is nec- 
essary, as the present momen- 
tum of the appliance business 
will not carry it on at the 
present high rate unless stim- 
ulated by aggressive sales ef- 
fort on the part of those 
vitally interested. 

The contractor-dealer is 
rapidly becoming a more im- 
portant factor in the sale of 
appltances. The campaign for 
better merchandising methods 
is bearing fruit and in many 
localities this branch of the 
industry is handling the bulk 
of the appliance business. 


Use oF ELECTRICAL APPLI- 
ANCES PROMOTING Do- 
MESTIC ECONOMY. 


Table cooking with elec- 
trical appliances should be 
especially urged at this time to 
lighten the housework and 
eliminate waste so that the 
women folk may have as 
much time as possible to de- 
vote to the very necessary war 
work and there is nothing that 
will do more toward giving 
housewives this time than the 
use of electrical appliances 
tftroughout the home. 

In addition, the scarcity of domestic help and the 
need of women in factories, munition plants, etc., 
should be constantly kept in mind in dealing with the 
sales problem of all household electrical devices. 

The table stove, percolator, toaster, grills, vacuum 
cleaners, etc., are of great help in solving the house- 
hold problem and will do the work quicker and better 
and at a very low cost, but it is absolutely essential that 
these points be brought forcibly to the attention of 
the housewives so as to bring them to a full realization 
of just what electricity will do in the home. 

Much of the superiority of the modern woman 
must be attributed to those home helps that have re- 
leased her from hours of drudgery. While there is a 
tendency toward home efficiency and conservation, yet 
there are still vast numbers of homes to be influenced. 
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Improved Industrial Lighting Offers 
Timely Load 


Industries Need More Light for War-Time Conditions — 
Central Stations Can Serve Country by Developing Better 
Lighting—This May Offest Loss from Daylight Saving 


By F. H. BERNHARD 


ican people the importance of the part we have 

undertaken to win the war and the magnitude of 
this task. Greater man power is absolutelv necessary 
to bring the imitators of Napoleonie world dominion 
to their knees and we are preparing to furnish this 
man power to the extent of millions of our finest and 
hardiest voung men. But more is needed, for modern 
armies do not fight much with bare’"hands. They need 
the most varied equipment in the way of weapons that 
has ever been devised. These weapens, with ammuni- 
tion and miscellaneous military and naval supplies, 
must be furnished by American industries. 

Our industries are directly behind the men at the 
front. Their task is a gigantic one. Ina recent state- 
ment it is said that it takes ten men here to keep one 
man there. Another idea of the magnitude.of this 
task is gained from the following fact: 
at the front we must send in the course of a year on 
the average considerably over 100 tons of miscellane- 
ous supplies of all kinds. 

The President, recognizing the calamitous menace 
involved in possible victory by our treacherous foe, 
has said we must use force to the utmost in prevent- 
ing such a disaster. Various estimates have been made 
of the number of fighting men we shall have to send 
to France. It is enough to remember that for each 
million men at the front we must produce and ship 
Over 100,000,000 tons of supplies of all kinds each 
year. 

Already large numbers of our factories, especially 
in the East, have been converted into munition plants 
of various sorts and the conversion of others is pro- 
ceeding rapidly every day. The equipment of these 
plants for war work is itself a big problem, of which 
the supply of electric power and light is by no means 
a small part. 


Ro events are bringing home to the Amer- 


CENTRAL STATIONS PROMPT IN MEETING WAR POWER 
NEEDS. 


Of industrial plants taking up Government work, 
a very large number have found it expedient to secure 
power, either in whole or in part, from central-station 
systems. This is especially true of new and enlarged 
munition plants. Abundant and reliable electric power 
supply for these purposes has been one of the impor- 
tant problems before the Government authorities for 
a year or more. The successful manner in which it 
has been worked out in many industrial centers is a 
great credit to the central stations who placed all their 
resources, both of plant and technical personnel, at 
the disposal of the Government. 

The big demand at the outbreak of the war was 
for power in war plants and this on the whole has been 
well met. Lighting of these plants also has been given 
attention, although in many cases this was only inci- 


For each man 


dental to the power problem, because on the average 
the lighting load is only one-tenth or so of the power 
load. Special attention was, however, given to light- 
ing as a protective measure in safeguarding the plants 
from the insidious attacks of enemy agents that oc- 
curred frequently before this phase of treacherous 
warfare was brought under control. Despite unlooked 
for delays, the munition problem has been brought 
well in hand during our first year of war. 

This problent is a rapidly growing ore, however. 
Our army and navy are being increased at an extreme- 
ly rapid rate-and likewise their need of supplies. The 
recent desperate thrusts of the foe are a grave men- 
ace to civilization. Too much is at stake to risk fail- 
ure. The present big task before American industries 
is winning the war. It has become our chief busi- 
ness. Both the quantity and speed of turning out war 
supplies must be increased. Thousands of additional 
plants must make it their patriotic duty to actively 
help the Government at this critical stage of the war. 


NEED FOR INTENSIVE PRODUCTION CALLS FOR BEST 
PossiBLE LIGHTING. 


The urgent need for speed in the production of 
war supplies has made it evident that intensive meth- 
ods must prevail. Both might and dav shifts are 
usually needed, or at least overtime work to permit 
contracts to be completed within the stipulated time 
without large extensions of plant at enormous expense 
and serious delay tor additional buildings and equip- 
ment. Provision for adequate illumination is there- 
fore an essential of prime importance to quantity pro- 
duction and it must be arranged for wherever pro- 
duction on a large scale is undertaken. 

Defore a plant attempts to produce ary of the dis- 
tinctive war supplies it should therefore have its light- 
ing system inspected by an expert to see whether it 
will meet the requirements of intensive production. 
The illiımination after dark should be substantially as 
good as that by dav else both the factory owner and 
the Government may suffer, the former through penal- 
ties for delays in completing his contracts and the lat- 
ter through failure to receive goods at the anticipated 
time. Moreover, poor lighting 1s known to result in 
many accidents to workmen, as well as numerous mis- 
takes and inferior workmanship that mean heavy loss 
due to spoilage. The Government's inspectors are com- 
pelled to be very strict because the lives of not only 
individual soldiers but the safety and effectiveness of 
large sections of the army may depend on the proper 
functioning of weapons and ammunition, instruments, 
tools, etc. Furthermore, the probable need tor employ- 
ment of women and other relatively unskilled em- 
ploves to meet the serious labor shortage also will 
result in accidents, errors and spoiled product unless 
the best possible hrhting is provided. 


June 15, 1918. 


IM PZOVED LIGHTING Nor ONLY FOR War BUT To 
MEET AFTER-W AR CONDITIONS. 


In the foregoing it is pointed out that improve- 
ment of industrial lighting is now one of the timely 
measures needed to make our war industries effective 
in meeting the nation’s needs. But it is needed for 
other industries also, such as those supplying raw ma- 
terials, tools; machinery and other supplies to the muni- 
tion industries. Likewise, it is needed by practically 
all industries meeting the ordinary civil needs of the 
country, except the nonessentials like luxuries, liquors, 
etc.: this is because those needs must be supplied as 
efficiently as possible and involve the least drain on 
the labor and material resources of the country, which 
are sorely needed to help win the war. 

But while now a war measure, better industrial 
lighting is not distinctively so. It 1s to a large extent 
an after-the-war measure, also. In the European coun- 
tries, close as they are to the realities of the biggest 
war ever fought, thought is being given to conditions 
after the contlict. We should do the same here. The 
question then is, what are those conditions likely to be? 

First, the appalling wastes of the war must be re- 
placed and largely as soon as possible. Second, the 
ordinary needs of this country, and other countries, 
that have been checked by the demands of the war, 
by difficulties of shipping and by high prices, have 
accumulated and will have to be met at the earliest 
possible time after conclusion of peace. Even if we in- 
clude in the latter only materials and articles needed 
to replace ordinary wear and tear, and which replace- 
ments have not heen made because of necessary war 
economies and so as not to embarrass the Government, 
we have a tremendous aggregate of civil supplies that 
will need prompt replenishment; examples are cloth- 
ing, shoes, tools, machinery, etc. Supply of all these 
demands together with resumption of building opera- 
tions will create an enormous volume of business. 

Our country is in best condition to handle it. We 
are now the wealthiest nation of the world, and in spite 
of heavy war taxation we are still quite prosperous. 
This year’s agricultural crops promise to be close to 
the highest on record, so that we shall be in good con- 
dition to supply much of the world’s food and main- 
tain our prosperity. The excellent prospects for heavy 
demands on our industries after, as well as during, the 
war are therefore not based on idle optimistic dreams. 

Business after the war will have to meet world- 
wide competition, however. This will necessitate 
American industries to operate on the most highly 
efficient basis possible to offset the higher labor costs 
here. Maximum production at minimum cost requires 
minimum wastage of time and material, minimum ac- 
cidents, minimum labor turnover and intensive utiliza- 
tion of manufacturing facilities. Improved industrial 
lighting aids in all these respects, so that it becomes 
an important element in the attainment of higher manu- 
facturing efficiency that will be more keenly needed 
after the war than ever before. 


FUNCTION OF CENTRAL STATION IN IMPROVING 
INDUSTRIAL LIGHTING. 


The central station occupies a peculiar relation to 
the improvement of industrial lighting. Under normal 
conditions it would not be deeply interested in it if it 
did not yield larger income through greater use of 
energy, which presumably would imply much more 
liberal or higher-intensity lighting. During the abnor- 
mal conditions of the war, with many stations unable 
to take on added load and the suggestions of the Fuel 
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Administration to curtail instead of increase lighting, 
except where absolutely necessary as a war measure, 
the central station would seemingly be even less in- 
terested. 

` However, the central stations have already shown 
by their supply of power to essential industries, ac- 
complished in many cases by the overcoming of serious 
difficulties, that they are patriotically doing their best 
to help win the war. When they realize that better 
industrial lighting is equally a war measure, they will 
not hesitate to lend their powerful influence in helping 
bring it into effect. 

Most factories now make some effort at lighting, 
but except for the newer and more progressive plants 
the lighting is still very largely with obsolete, inefficient 
equipment and far from adequate or satisfactory. Re- 
habilitation of the lighting on modern, efficient lines 
need not therefore involve any great increase of load. 
It should not involve any decrease either, the higher 
efficiency of modern lamps and reflectors being utilized 
to obtain the greater adequacy of illumination so much 
needed in the average shop or mill. 


OFFSETTING THE 'Loss From DAYLIGHT SAVING. 


For those central stations that are already serving 
factories and are practically unable to take on appre- 
ciably increased load due to limited generating ca- 
pacity, the remodeling of the factory lighting does not 
impose any serious additional peak-load difficulty. 
Since the improved lighting permits of efficient over- 
time or night work, it is more likely to result in ma- 
terial improvement in load-factor and therefore offset 
some of the burdens that have recently made the utility 
business much less profitable. 

Davlight saving now in effect has caused for the 
summer season a decided crimp in the revenues usual- 
ly derived from the lighting load. It has struck some 
utilities so hard as to serve as the last straw to compel 
them to seek higher rates. The loss from it can be 
largely offset by aiding factories and mills to operate 
night shifts efficiently through provision of efficient 
and scientifically laid out illumination. The country 
needs now and will need later the most intensive pos- 
sible utilization of its producing facilities. 

The central stations have therefore both a patri- 
otic and a selfish duty to take interest in the move- 
ment to make our industrial plants much better lighted 
than they. are on the average today. They have special 
influence with the factory owner that they already 
serve and can easily induce him to make at least a 
trial installation of modern lighting in one department 
or section of his plant. With this as a demonstration 
of the benefits of improved hghting he will quickly be 
convinced that it will pay him to equip his entire es- 
tablishiment. 

Progressive factory and mill owners have already 
become convinced that better industrial lighting pays 
handsome returns in the increased output, reduction 
of accidents, diminution of spoilage, and greater con- 
tentment of the workers it produces. They realize 
that its cost is low indeed in comparison with its bene- 
hts and that the best lighting equipment obtainable 
pays for itself in a relatively short time. 

On the other hand, the old-time manufacturer who 
has been content to use the methods and equipment of 
bygone days, needs to be educated to the importance 
of much better factory lighting both as a present and 
post-bellum necessity. The central stations, as a serv- . 
ice to the country, should not be apathetic to pushing 
this movement, which in the end will profit them hand- 
somely. . 
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Improving Boiler-Room Operation 


Performance of Existing Apparatus Can Be Improved by 
Improved Methods and Use of Indicating Instruments 


By I. L. KENTISH-RANKIN 


probably wants, and one he surely wants. He 

probably wants to increase his capacity with ex- 
isting apparatus, and also to have his plant appear as 
favorably as possible under the government ratings. 
He certainly wants to save coal for both patriotic and 
personal reasons. The average plant owner therefore 
wants to know how he may best improve the status 
and performance of his plant on short notice to get 
results without waiting months for new apparatus or 
paying exorbitant prices such that would handicap 
economies. That he may do this it is necessary to 
know what could be accomplished, what is being ac- 
complished, and wherein is the difference. 

As might be inferred, and as has been stated by 
the government, it 1s too late now to obtain all the 
equipment and adapt it to the fuels to be burnt, and 
save coal on an appreciable scale before the coming 
winter. It remains, therefore, to do whatever can be 
clone to save coal by utilizing what apparatus is on hand 
and by adopting whatever appliances can be obtained 
and improving methods. In other words it is possible, 
and easy, to put the boiler rooms in order, reduce the 
little wastes, and every waste a little without making 
radical changes, such as discarding existing equipment 
and employing new. Later, when the acts of econo- 
mizing have proved their worth, as they always do, 
and when apparatus is cheaper, deliveries are obtain- 
able with less difficulty, and labor is more steady than 
now, then the good work can be continued and prose- 
cuted to the limit. Till then every little bit helps: and 
a little saving here and there is better than none at all. 

All heat cannot be utilized. But all can be ac- 
counted for, and until it is improvements are diff- 
cult to obtain. The various heat losses are often 
given for “an average plant.” It is difficult to say 
what is an average plant, if there is such a one. How- 
ever, the chief losses in the boiler rooms are made up 
about as follows: 


"T probat are two things every power plant operator 


Unavoidable: 
Ash pit. 
Radiation. 
Draft. 
Moisture in coal and air. 


Partly Avoidable: 
Ash pit. 
Radiation of setting. 
Incomplete combustion. 
Air infiltration. 
Fxcess air through fuel hed. 
Dirty heating surfaces. due soot. 
Dirty heating surfaces, due scale. 
Short-circuited boiler heatine surfaces. 
Leakage of steam. eS 
Leakage of water. 
Radiation of steam pipes. 


When the various losses are accounted for, and 
when commencement is made to reduce them, then is 
improvement promised, and not until. It is too late now 
for most to choose the form of grate, the stoker, the 
height of boiler setting and shape and volume of fur- 
ace chamber best suited to the coal. But it is not too 
late to reduce every source of waste to some extent. 


WHat Can BE DONE. 


boiler settings, furnace chambers and grates cannot 
be changed on the spur of the moment. But fortun- 
ately these are not the only factors contributing to 
boiler-room econcmy. The loss of carbon in the ash 
pit can be reduced by more careful manipulation of 
fuel bed: more complete combustion; more judicious 
dumping of clinker, neither too seldom nor too fre- 
quently. Radiation losses in settings and boiler drums, 
of live and exhaust steam pipes, and hot water pipes 
can be reduced by proper covering. Air infiltration 
can be reduced by seeking out the major sources and 
eliminating them. Incomplete combustion can be 
guarded against by gas analysis, the draft gauge and 
careful firing, as also can excess air through thin spots 
in the fire. Scale and soot should be prevented from 
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Fig. 1—Chart Showing Approximate Heat Loss for Various 
Stack Temperatures. 


forming as far as feasible, and removed when they do 
occur. Leaky valves and flanges are easily prevented 
or overcome, because they are losses easily visible or 
that make their presence known by the touch of the 
hand. 

To do these things are required CO, recorders. 
draft gauges, efthciency meters, steam-flow meters, 
stack thermometers, and water meters. 

As fuel is the one largest single item in operating 


June 15, 1918. 


costs, it deserves as much consideration as any other 
item. Choice of fuel is now somewhat beyond the con- 
trol of the plant owner, however, the importance of 
sampling, determination of refuse and’ combustible in 
ash pit, best method of treating fuel bed and burning 
are matters all tending toward fuel economy and main- 
tenance of capacity. How much of this loss is due to 
warped grate bars, to careless firing, insufficient wet- 
ting down, attempts at too rapid combustion rates, too 
infrequent dumping of clinker, and so on? 

Scientific organization, so that the boilers in serv- 
ice operate at efficient loads, do not drift along lightly 
loaded, that fires are not allowed to go out and to be 
built again, that when a unit is out of commission 
whatever needs to be done is done, assists efficiency of 
operation at lower cost. The cost of starting up a 
boiler is, under all circumstances, a high one. 

Coal weighing is important because it protects the 
consumer against the coal dealer, it assists improve- 
ment of furnace and plant performance, and gives an 
insight into over-all performance of the plant when 
considered with the amount of water evaporated. 
Moreover, the fact that the coal is weighed has a very 
pronounced psychological effect upon the boiler-room 
force. It should be remembered, however, that records 
of coal consumed and water evaporated are the grand 
totals only. Maximum economy cannot come unless 
details of operation and the whys and wherefores of 
performance are considered also. 

The steam-flow meter, though expensive, is a money 
saver. This is especially the case when operating a 
large number of boilers in parallel, and when they have 
not all the same capacity, same type of stoker and con- 
trol. The unequal pro rate load carried by some of the 
boilers, the shirking of some and the overloading of 
others, results in inefficiency, burnt-out brickwork and 
high maintenance costs. 

Draft gauges are necessary for determining the 
condition of the fuel bed and gas passages, and when 
taken in conjunction with the CO, recorder or perhaps 
steam-flow meter also for indicating combustion 
performance. 

To determine continuous performance a CO, re- 
corder is required. On the other hand they are ex- 
pensive and often not justified for the small plant. 
However, the Orsat for obtaining snap samples of the 
furnace gases for determining air infiltration and tran- 
sient conditions is invaluable. A sampling tank, cost- 
ing a small part of a recorder, enables average condi- 
tions to be determined over a period of time. There 
are errors in doing this, which must be guarded 
against, but this is a story in itself. 


RECORDS OF PLANT PERFORMANCE IMPORTANT. 


Proper records of what a plant is accomplishing 
and how each process is being carried on, and con- 
tinually, is the only way to maintain efficiency and 
economy. Accuracy must take the place of guesswork ; 
certainty must supplant surmise, vague and haphazard 
methods must give way to ways that are definite and 
sure. In this way only can efficiency in anything be 
maintained. And in few cases is greater watchfulness 
required than in the boiler-room where conditions are 
ever changing, and not one single factor—fuel, com- 
bustion, atmosphere, sooting up, etc.—ever remain 
constant for any length of time. 

It is necessary to know the pounds of coal per 
kilowatt-hour or other basis. But this is not enough. 
Every detail, each individual loss and that so-called 
unaccounted for, should be determined and watched, 
for each is a link in the long chain of processes, chem- 
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ical, thermal, mechanical, between the coal pile and 
the busbar. 
Soot CLEANING. 


There is particular need for preventing and over- 
coming obstruction and interference of gas passages 
and heating surfaces with soot and flue gas dust at 
this time. The poor grades of coal in use, the high 
draft required to maintain capacity, lower settings 
than desirable result not only in increased deposit of 
soot, but even more objectionable, the slag or flue dust 
impinges against the lower tubes of the first pass, 
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Report Sheet for Determining Condition of Heating Surfaces, 
Baffles, Gas Passages, Air Infiltration and Combustion 
Performance. 


obstructing the gas passages as well as interfering with 
the heat transfer. The effect of soot, not flue gas 
dust, is shown in the accompanying table. 


Loss oF CONDUCTIVITY OF BOILER PLATE DUE TO 
DIFFERENT THICKNESSES OF Soor DEposItT.* 


Conductivity loss, 


Thickness of soot, per cent. 
leat pae oc, cis r on ka-od SE Ls yee es ve 0.0 
PACH TBE Xap cee aaan Bhi eNotes Laan ees 9.5 
Lakh SHEL Cide ca diet etree EES E IAT A 26.2 
Das ARTY SM ate ans a se due Sak EN EEE E P tite ORE 45.2 
BOE E aana a n e A aa a A 69.0 


*Proceedings. Institution of Marine Engineers (Eng.), 1908. 
Mechanical soot blowers are fast replacing the 
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lance, because they accomplish soot removal more 
quickly, more efficiently and more cheaply than when 
done by hand. Moreover, the soot blower can be 
used much oftener than other methods and thus main- 
tain average conductivity of heating surfaces at higher 
value, and average boiler efficiency higher therefore. 
Blowing out boilers once a week or even semi-weekly is 
not enough if coal is to be conserved. Several times 
a day is often justified on the score of economy and 
capacity. The superheaters should also receive more 
consideration, for every 10 degrees of superheat low- 
ers the water rate of a turbine about I per cent. 


STANDARD OF PERFORMANCE. 


The efficiency curve of every boiler in the plant 
should be known, and endeavor made to operate each 
at its most efficient load, usually somewhat below 
rather than above full-load rating. It might also be 
borne in mind that for any given percentage of CO, 
there is a definite minimum stack temperature, corre- 
sponding to minimum loss and maximum efficiency of 
the boiler therefore. A curve plotted for various 
values of CO., flue gas temperature and load gives 
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structed passages due deposit of some form is indi- 
cated. Soot may be the cause, but clinker and 
slag impinged against the tubes and fused and bridged 
across is a frequent occurrence these days where high 
draft is used in the endeavor to maintain capacity with 
inferior fuels with high ash content. If on the other 
hand the draft at B appears excessively high as com- 
pared with usyal operation, one suspects a broken 
baffle somewhere between the bridgewall and the top 
of the topes. The same reasoning applies to the 
draft between D and E. 

The draft at A depends of course upon the fuel 
bed and whether forced or natural draft is used. How- 
ever, if natural draft is used, the serious effect of 
closing up all doors of the boiler room during cold 
weather and thus reducing the air can be easily seen, 
creating partial vacuum in the boiler room. This, too, 
will show up. 

Samples of CO, obtained respectively at B, C, D 
and E will indicate at once the amount of excess air 
due infiltration, and show where it occurs, the extent 
to which each is responsible; and condition of fuel 
bed, through defective settings, leaky baffles, water 
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Fig. 3.—Layout of Piping for Use of One Differential Draft Gauge and one Orsat for Checking Up Different Locations of One 
Boller or for use with Several Units. 


valuable insight to performance, quality of coal and 
abnormalities. Another chart that is valuable i$ one 
showing the relation between stack temperatures and 
rate of steam-making for various percentages of CO, 
in the furnace chamber with cleaned heating surfaces 
and baffles known to be in good shape. 

Elaborate, sometimes called complete, tests have 
their place. But by simplifying things these same tests 
may easily become a routine matter. It is well to draw 
up a chart showing approximate percentage of excess 
air for various percentages of CO, for various coals. 
In this way the magnitude of excess air can be easily 
determined from two readings with the Orsat, one 
over the fire and one at the point of examination, the 
cause found and remedied and readings again taken. 

A useful form of report sheet is shown in Fig. 2. 
From the entries on this sheet many things may be 
brought to light, during a boiler test or better still for 
the frequent periodic performance checks such as every 
wide-awake engineer makes incessantly. 

For example, when a considerable pressure drop 
occurs between B and C of the first pass indicates ob- 


legs and so forth as thin spots, causing O to appear, 
etc. 

A little exploration with thermometer and CO, re- 
corder brings to light many things, and at the same 
time arouses the interest of the firemen. And interest 
once aroused must be maintained. 

One simple way to find large cracks is to fire up 
with damper wide open, with good thick fuel bed and 
plenty of draft and smoke. Then suddenly close the 
damper entirely, and smoke will issue from the major 
leaks such as bolt holes, warped doors, etc. With 
intense draft the flame of a candle will bring to light 
other crevices. For reducing air infiltration there are 
many plastic compounds on the market. Mixtures of 
fire clay can also be used for the smaller cracks. Dis- 
carded magnesia pipe coverings from steam pipes, 
mixed with water to form a paste, can usually be 
caulked into the larger cracks with good results. 

In watching against air infiltration it should be 
borne in mind that with underfeed stokers, thick fuel 
beds, intense draft and high ratings there is greater 
tendency for air to enter through inlets other than the 
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fuel bed. Formation of clinkers, choked grates, thick 
fire are other causes tending to increase resistance of 
fuel bed to air low. The draft gauges indicate these 
conditions with the help of the CO, recorder. 

High stack temperatures and high CO, indicate 
either dirty heating surfaces, inside or outside due 
scale, soot or leaky baffles, or all three. On the other 
hand low stack temperature may mean low CO, due 
poor combustion, air infiltration or both, instead of 
clean heating surfaces and tight baffles. The stack 
thermometer or pyrometer and the CO, recorder to- 
gether soon determine the true state of affairs. 

It is sustained efficiency that counts. Continuous 
tecords of steam flow, coal consumed, combustion and 
boiler performance are necessary. On the other hand 
occasional determinations are better than none at all. 
Coal, steam and water can all be measured continually. 
The Orsat should not take the place of the CO, re- 
corder, but should be used for exploring the passes to 
determine leakage, and so forth, while the recorder 
registers continuous operation. 

In Fig. 3 1s shown a simple arrangement of dif- 
ferential draft gauge and Orsat by which one set of 
instruments may be used for several boilers and fur- 
naces. Individual instruments are preferable, of 
course. but it is often necessary to make a start with 
one set. While in the present case the Orsat is applied 
to any of three boilers, it would, obviously, be just as 
simple a matter to use it for three different locations 
of the same boiler. 


DEPENDENCE Fixatty Rests with HUMAN ELEMENT. 


The most expensive instruments are of little use 
unless understood and used. Moreover, the best ap- 
paratus will become deranged due to dirt, abuse and 
with time. What is being done about the maintenance 
and calibration of gauges, thermometers, CO, record- 
ers, and so forth, that they may be kept accurate? 

Having gone to such pains to make as much heat 
as possible from the coal, and heat as much water as 
possible it is a pity to allow other losses to go need- 
lessly along where a little watchfulness and effort 
could reduce them. 

Air leakage and jacketting, incrustation and slime 
on the tubes of a condenser reduce the vacuum, in- 
creasing immediately the water rate or steam con- 
sumption and reducing the capacity of the turbine, 
increase energy for circulating additional water in the 
effort to keep up the vacuum and results in loss of 
over-all efficiency. 

The influence of feed-water temperature and mode 
of supplying the feed-water to the boiler upon boiler 
capacity and efficiency is a fruitful field for improve- 
ment. The steam-flow meter emphasizes the effect of 
careless hand control of feed-water and the loss of 
capacity that it causes, shows effectively to what 
extent the load distribution between boilers operating 
in parallel may be affected, and indicates the value 
of automatic feed-water control. 

Bare steam pipes and drums, leaky valves and 
flanges are surprising sources of lost heat that often 
exist for 1440 minutes per day, every day in the week. 

Often there is a vacuum in a boiler room because 
insufficient air is able to enter to the fuel bed of the 
boilers. In winter to keep the place comfortable for 
the firemen openings are closed, cutting down capacity 
and rate of combustion, tending toward incomplete 
combustion, CO and smoke because of lack of air. 
Too often the air is allowed to come in anywhere, 
through cracks and leaks of windows, under doors, 
etc. In summer this does not matter, so long as there 
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is ample air. In winter, however, the cold outdoor 
air will cool the fire, reducing temperatures, lowering 
combustion efficiency, rate of combustion and rate of: 
steam-making. While it is often impossible to use 
hot air for the fuel bed, taking in the air from the 
engine or turbine room is always better than taking it 
in directly from the outside in winter, as every in- 
crease of temperature counts. By-passing the hot air 
from turbogenerators also helps, but the air thus avail- 
able is only a small part of the total air required. The 
Warm engine room air can often be further warmed 
by exhaust steam, by the use of radiators or steam 
coils if plenty of steam is available. In any case it: 
does not pay to take in the cold outdoor air in winter 
time, because of lowered furnace temperature and 
combustion efficiency; nor to create a partial vacuum 
in the boiler room by closing all openings and thereby 
lowering rates of combustion. 

It cannot be too strongly emphasized that the per- 
formance of the furnace and of the boiler are two ab- 
solutely distinct phenomena, the one is to produce heat, 
the other to utilize it. Efficiency of both is necessary. 
The benefits of high percentage of CO, and absence 
of air infiltration count for little if the boiler is dirty 
inside and out, if the baffles leak and the hot gases 
pass through up the stack, short-circuiting a large 
portion of the heating surface, and vice versa. High 
standard of operation and maintenance must go to- 
gether. It is because this is not the case that the aver- 
age overall efficiency probably hovers nearer 50 per 
cent instead of 70. A standard of 75 per cent should 
be aimed at. ; 

The fact that results obtained on acceptance tests 
are never sustained and usually drop rapidly immedi- 
ately the manufacturer’s force leaves the plant proves 
that it is not the fault of apparatus, but of careless- 
ness, lack of interest and ignorance on the part of the 
power plant force. — 

Only with continual vigilance can any power plant 
be kept in efficient condition. Vigilance, in its broad 
sense, 1s impossible without the wherewithal to be vigil, 
namely the steam-flow meter, the CO, recorder, draft 
gauges, stack thermometer or pyrometer, and coal and 
water metering, and these are of little value unless 
tliose using them understand them. | 

Co-operation between the personnel is as important 
as proper operation of the machines. Team-work 
and harmony are necessary for efficiency and smooth 
operation. 

The questionnaire which the Government is about 
to distribute to the power plants of the country will 
want to know if records are kept of water evaporated, 
coal consumed, and output of the plant; if flue-gas 
analysis is taken; what provision exists for supervision 
and control of combustion; what is being done to keep 
heating surfaces clean, heat and measure feed-water, 
watch stack temperatures, reduce radiation losses — 
and escape of steam and water; what improvements 
are in progress or under consideration; and what is 
being done generally to obtain heat from coal eff- 
ciently and minimize heat losses generally. These are 
the things the Government will want to know, through 
its questionnaire, because these are the things that will | 
tell whether a plant is up-to-date, which plants deserve | 
to remain in existence and which require either to be. 
shut down or have radical changes made in the ap- 
paratus, personnel or operating methods. 

The nation needs its coal. Coal is the largest single 
item of cost in power production, and may not be 
cheap again. Preventable loss of coal should no longer : 
be tolerated. 
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Work of National Committee on Gas 
and Electric Service 


Review of the Very Important Achievements of This Com- 
mittee in Co-ordinating the Requirements of the Power Supply 
Utilities and the Government Since Our Entry Into the War 


QO-OPERATION of the most effective kind has 
( been the keynote of the relations between the 

electric power and gas supply utilities of the 
country and the Government since our entry into the 
war 14 months ago. It was quickly realized that active 
participation in the conflict would involve the training 
of possibly millions of men for army and navy service 
and the manufacture of enormous supplies of muni- 
tions, all of which would call for large amounts of 
electric power. The outcome was the formation of 
the National Committee on Gas and Electric Service, 
composed of leading representatives of the central sta- 
tion and gas companies. 

This committee has been very active in aiding these 
utilities to get on a war basis in meeting the calls for 
power supply to cantonments, munition plants, ship- 
yards and the like, in bringing technically trained per- 
sonnel to the service of the Government, in co-ordi- 
nating the needs of the utilities for coal, machinery 
and other supplies with those of the Government and 
other agencies, and in various other ways referred to 
below. It is because of the very prompt and patriotic 
service rendered by the committee in these particulars 
that a review of its activities 1s timely in connection 
with the annual gathering of the progressive central 
stations in the convention of the National Electric 
Light Association. 


FORMATION AND EARLY WORK OF THE COMMITTEE. 


On the declaration of war, war committees were 
appointed by the National Electric Light Association 
and the American Gas Institute, which soon held a 
joint meeting in New York City at which they were 
mergec as the National Committee on Gas and Elec- 
tric Service. This committee, composed of leading 
public utility operators and engineers of the country, 
opened an office in Washington, D. C., about a year 
ago, to facilitate co-operation in those Government 
activities in which the production and consumption of 
power played a part. This, of course, related closely 
to the production and distribution of fuel. The chair- 
man of this national committee is John W. Lieb, presi- 
dent of the National Electric Light Association, and 
George W. Elliott is secretary. 

One of the first of the committee's services was its 
efficient and prompt co-operation with the War De- 
partment in the construction of the 16 National Army 
cantonments. In this work the committee rendered 
noteworthy aid in placing at the disposal of the Gov- 
ernment engineers of wide experience in power and 
light supply and in carrying out the War Department's 
plans for furnishing the electrical energy and gas 
needed for the cantonments during construction as 
well as after completion. 


CoaL REQUIREMENTS AND SUPPLIES OF THE UTILITIES. 


Another early action of the committee, taken in 
view of the coal shortage in some places during the 
winter of 1916-17, was the compilation of the coal 


needs and available supplies of the electric and gas 
utilities throughout the country. This was based ona 
questionnaire sent to all these utility companies from 
which was gathered a mass of valuable intormation on 
which timely action was taken to forestall fuel short- 
age during the winter of 1917-18. 

A very important meeting of the committee, held 
in Washington last November, was attended by Dr. 
H. A. Garfield, United States fuel administrator, The 
situation was fully discussed and the need for fuel 
saving explained. At Dr. Garfield's request, the com- 
mittee made up an estimate of the amount of coal con- 
sumed annually in the United States in producing the 
electricity necessary for sign and display lighting. The 
estimate placed this at 250,000 tons, which has since 
been considered rather high. The orders regulating 
sign and display lighting and later establishing “hght- 
less” nights followed soon after. The committee 
helped in carrying out both orders. 

As the result of suggestions from the committee 
and of its conferences with Dr. Garfield, the matter of 
priorities for coal shipments was arranged. under 
which preferential shipments of coal were ordered by 
the Fuct Administration for 30 days, beginning De- 
cember 3, 1917, the priorities being in the following 
order: (1) the railroads; (2) the Government for 
Army and Navy requirements : (3) domestic con- 
sumers: (4) public utilities. After this came the de- 
mands of the steel plants, coke ovens, munitions fac- 
tories, and commercial and other industrial concerns. 
It will be understood, of course, that this special classi- 
fication met a peculiar situation at that time, and that 
a different schedule of priorities was found necessary 
and established later. 

As a means of rendering assistance to the Fuel 
Administration, the National Committee last winter 
placed a representative at the offices of the Bureau to 
whom all complaints from public utility companies 
were referred for verification and investigation. Under 
this arrangement the relief found necessary was facili- 
tated and the plan worked well in the saving of time 
and obtaining of definite action. 

The committee was in touch with and actively co- 
cperated to meet numerous difficult situations that 
arose last winter in which power companies were un- 
able to deliver the amount of power for which con- 
tracts had been made by reason of fuel shortages and 
breakdowns. In cases where the coal-mining oper- 
ators had been urged to increase their mine outputs 
and were unable to do so because the central stations 
could not deliver the full quota of power, the commit- 
tee arranged to have experts sent into the districts 
affected to investigate the situation, with the result 
that a priority service was worked out under which 
coal shipments were equalized in accordance with 
actual demands. That is, all this was accomplished 
through the co-ordination ‘of this committee with the 
Fuel Administration and the Priorities Committee. 
Investigators were assigned by the National Commit- 
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tee on Gas and Electric Service to other localities, 
which resulted in adjustments that produced better 
power service. 


PRIORITIES ON Power MACHINERY AND ELECTRICAL 
APPARATUS. 


Among other matters which came before both the 
National Committee and the Priorities Committee of 
the War Industries Board, were applications for pri- 
ority on the delivery of boilers, turbines, electrical 
material and other equipment required for new power 
and light plants and for the extension and improve- 
ment of established plants. These applications re- 
quired investigation and decision as to what was and 
was not essential to the war industries. 

One such priority question, typical of this kind, 
came up at Kansas City, Mo., where the Kansas City 
Light & Power Company required material and ma- 
chinery for a new power plant. An investigator sent 
there by the committee established the urgent necessity 
for a new plant, and his report served as the basis for 
a prompt decision by the Priorities Committee. 

At the request of the War Industries Board, the 
National Committee compiled information as to the 
amount of surplus hydroelectric power available in the 
country. This was secured with the view to establish- 
ing plants for making explosives and other war mate- 
rial in localities where such surplus power is available. 
Such information, together with that concerning sur- 
plus power at steam-electric plants, was placed at the 
disposal of the proper Government authorities, who 
found it of immediate value. 


SUPPLY OF EXPERT ENGINEERING ADVICE. 


The services of the committee in promptly furnish- 
ing the War Department with expert electrical engi- 
neers to make investigations as to the furnishing of 
dependable electric light and power service for can- 
tonment uses brought forth an expression of appre- 
ciation from this Department. This service also ex- 
tended to information which the Department required 
on the availability of electric power for the use of 
army hospitals, both isolated and at cantonments, also 
for numerous other army camps, embarkation docks, 
arsenals, etc. 

Under this head also the valuable reports to the 
War Department on the lighting of aviation fields, 
submitted by experts of the [Huminating Engineering 
Society, secured through the National Committee, may 
be mentioned. Their suggestions were adopted by the 
Aviation Division of the Signal Corps. 

A more recent co-operative effort on the part of the 
National Committee was in assisting the Treasury De- 
partment in helping to put before the public the pur- 
chase of Thrift Stamps and War Savings Certificates. 
In this work a representative of the committee was 
placed at the disposal of Frank A. Vanderlip in work- 
ing out these plans through the public utility com- 
panies. : 


FURTHER WORK ON POWER AND FUEL PROBLEMS. 


The growing needs of the Government for power 
in munition and related plants led to a practical em- 
bargo on the supply of power to non-essential indus- 
tries in the Pittsburgh and Niagara Falls districts. 
This was in order to conserve for the most important 
war industries power that was absolutely essential to 
rapid and copious production of war supplies. Through 
the work of the committee necessary adjustments 
were made that were found to overcome difficulties 
anticipated in carrying out these restrictions. 

Reverting again to the work of the Fuel Admin- 
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istration, with which the National Committee is very 
actively co-operating, attention may be called to the 
establishment of the bitumimous-coal zone system of 
distribution, and to changes in priority classification 
for coal shipments. In the latter the public utilities 
In this con- 
nection the Fuel Administration has laid plans for se- 
curing an increase in coal production. This means, of 
course, that the coal mines must have suthcient power, 
and that utility companies shall have abundant coal 
reserve for next winter. The matter of increasing the 
production of by-product coke, so essential in some 
phases of national defense, is also receiving attention, 
particularly as to the recovery of the valuable by- 
products. 

In the designation of last week ended June 8 as 
Coal Week, the idea of all consumers procuring their 
supply of coal early was sought to be impressed. All 
utilities were strongly urged to secure the winter's 
coal reserve as early as possible to assure uninter- 
rupted plant operation next winter. 

Much interest centers in the Pittsburgh field, and 
the Fuel Administration has appointed Thomas R. 
Brown as administrative engineer for that district. 
This action is preliminary to putting in effect a plan 
of fuel conservation at all power plants, isolated as 
well as central. Under this plan it is expected to save 
25,000,000 to 50,000,000 tons of coal at industrial 
plants annually. This is to be accomplished by com- 
pelling the use of more efficient operating methods. 
The Pittsburgh plan is to be extended to all other coal- 
using districts. 

In connection with turbine deliveries to public utili- 
ties, the War Industries Board has found it necessary 
practically to assign dates of delivery for manufac- 
turers. The National Committee, at the request of the 
War Department, secured information as to the possi- 
bility of taking over 200,000 kilowatts in turbine units 
which had been ordered by central stations from large 
manufacturers. 

This committee also supplied the War Department 
with the names of many young men, who were expe- 
rienced in central-station work, to enter Government 
service in making surveys of electrical conditions 
throughout the country with a view to more complete 
classification of the available sources of power for the 
Government’s numerous and urgent needs. ee 


~ 
————e 


LIGHT AND WATER MEN OF SOUTH MEET. 


The Tri-State Water and Light Association of the 
Carolinas and Georgia held its eighth annual conven- 
tton at Wrightville Beach, N. C., on June 13, 14 and 
15. The first day's sessions pertained to National War 
Savings Pledges, in which the patriotic spirit was dem- 
enstrated. At this gathering of light and water men 
the problems concerning the operation and upkeep of 
power plants were considered. Numerous papers were 
presented, among which were the following: 

“Electrical Industry in War Times,” by Thomas 
Fuller, Atlanta, Ga. | 

“Incandescent Lighting in War Times,” by George 
H. Stickney, Harrison, N. J., and T. W. Moore, 
Atlanta, Ga. 

Other topics which came up for discussion were 
on coagulants, filter plants, pumping, dynamos and 
motors. Fuel problems were also given special atten- 
tion. J. E. Guilford, president of Board of Water 
Commissioners, Macon, Ga., ‘delivered an address. 
Among the speakers on electrical subjects was C, H. 
Cabiniss, of Atlanta. 
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War Convention of the National Elec- 
tric Light Association 


Problems of Fuel, Financing, Labor and Hydroelectric Develop- 
ment Discussed at Most Important Meeting Ever Held by Associ- 
ation— Over 300 Present at Two-Day Convention in Atlantic City 


many vital problems, on some of which the very 


E rany vit utilites today are confronted with 
future of the industry itself depends, but their 


solution is desired not for 
selfish reasons but that 
the companies individually 
and collectively may bet- 
ter serve their communi- 
ties and the nation in 
these perilous times. This 
in general was the out- 
standing feature of the 
thirty-fourth annual meet- 
ing and forty-first con- 
vention of the National 
Electric Light Association 
held at the Hotel Tray- 
more, Atlantic City, N. J., 
June 13 and 14. As so 
aptly stated by Past- 
president W. W. Freeman 
at the session on Thurs- 
day evening, the keynote 
of the convention was a 
call for more defnite 
service than ever before, 
a service which, however 
much sacrifice may be in- 
volved, must be whole- 
hearted, enthusiastic and 
successful. 

The meeting was with- 
out doubt the most pa- 
triotic, the most serious, 
and most inspiring ever 
held by the association, 
serious because central 
stations have never met 
under conditions that are 
as crucial as the condi- 
tions today, and inspiring 
because the industry has 
been brought to a true 
realization of these con- 
ditions. 

(Questions of financ- 
ing, fuel and labor sup- 
ply, water-power devel- 
opment and operating 


conditions shared alike in the deliberations and were 
discussed by many of the most prominent men in the 
industry, including Government officials, who took a 
prominent part in the activities of the meeting. 
While a large attendance was not expected or en- 
couraged, there were over 300 in attendance, made up 
largely of the chief executives of the central stations. 
It is of interest to note that there were 13 past-presi- 
dents of the association im attendance, as follows: 


Resolutions Adopted by the Association. 


We are mindful of the great burden of responsi- 
bility which is upon the President of the United 
States and his Administration, and appreciate the 
masterly efforts which he is making to carry out 
the trust imposed upon him, and the unflinching 
courage he is showing in his determination to de- 
vote every possible means at his command to the 


one ultimate purpose of winning this war and up- 


holding the principles for which the people of this 
nation stand. Therefore, pledging our support as an 
Association and as individuals to this o.urpose, 

Resolved, That the National Electric Light Asso- 
ciation, in annual convention assembled, desires to 
extend to the President of the United States and all 
others in authority the assurance that in its organ- 
ization and its membership it is in thorough accord 
with the fixed determination of the American people 
and their chosen representatives to prosecute the 
war with the utmost vigor and to a victorious con- 
clusion, however long it may take and however 
much it may cost in men, money and other forms 
of sacrifice. 

The goal we seek through the prosecution of the 
war is the winning of a great peace—a peace so 
well established that it cannot lightly be disturbed 
by autocratic force wedded to the doctrine that 
might makes right. For such an end of the war 
we are ready cheerfully to submit to such further 
restrictions of personal and corporate activities, and 
to such further burdens upon private and corporate 
property and business, as may be found necessary 
to impose upon the people and industries of the 
country. 

We recognize as the one great menace of the 
future the possibility of an inconclusive peace—an 
armed truce which would inevitably end in a re- 
newal of the unspeakable horrors of the present 
war. That must not be, and the only way to pre- 
vent it is to carry this war to victory—a victory so 
complete and overwhelming that the forces of evil 
will be glad to accept such terms as an outraged 
world may be willing in justice to accord. No com- 
promise, no halfway measures, no patched up 
“scraps of paper’ can accomplish this great end; 
but only the devotion, the patience, the self-sacrifice 
and the undying patriotism of our people and their 
great Allies. 

With a realizing sense of the stupendous sac- 
rifices involved, but with an abiding faith in the 
ultimate result, we pledge all that we have and all 
that we are to the holy cause. 


relief will be had. 


W. H. Blood, Jr., Ernest H. Davis, H. L. Doherty, 
Charles L. Edgar, W. C. L. Eglin, W. W. Freeman, 
Frank W. Frueauff, Samuel Insull, E. W. Lloyd, J. B. 


McCall, H. H. Scott, 
Frank M. Tait and Her- 
bert A. Wagner. Charles 
W. Price of the ELEC- 
TRICAL Review was the 
only delegate in attend- 
ance who was present at 
the first convention of the 
Association in Chicago in 
1885. 

Samuel Insull, of Chi- 
cago, in his address on 
Thursday evening sound- 
ed a note of warning to 
utility companies which 
may well be considered as 
one of the most important 
lessons from the conven- 
tion. He mentioned the 
note of despair which 
seemed to run through 
many of the public ex- 
pressionsof central-station 
managers and thought 
that this feeling was not 
justifed by conditions, 
particularly when it is 
realized that of the 460 
applications made for in- 
creased rates in the vear 
1917, upwards of 400 de- 
cisions were given favor- 
able to an increase. He 
thought that the funda- 
mental question confront- 
ing the industrv was a 
fnancial one which deals 
largely with the refund- 
ing of maturing securities 
and the placing of new 
securities for necessary 
capital expenditures made 
during the last year. He 
said that utilities cannot 
expect investment bank- 
ers and investors to have 


confidence in electrical securities unless they them- 
selves display a confidence and belief in the earning 
capacity of their own business. He has every assur- 
ance that if utilities are diligent in the presentation of 
their cases before properly constituted authorities, 


The first session was called to order by President 
Lieb promptly at 9:30 a. m. on Thursday. 
Bacharach in a patriotic address cordiallv welcomed 


Mavor 
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the Association to Atlantic City. A letter from Thomas 
A. Edison was read in which the noted mventor paid 
a tribute to the central-station industry for the active 
part which it is taking in making available to the Gov- 
ernment the vast resources in men and materials which 
the central stations have available and the hearty re- 
sponse which their employes have given to the call for 
service at the front. 


PATRIOTIC ADDRESS OF PRESIDENT LIEB. 


President Lieb then presented his patriotic and 
most inspiring address, Vice-President Wells occupy- 
ing the chair. The address, partly summarized and 
considerably condensed, follows: 

Looking back upon more than one year of war, 
with all its criticism and fault finding, it must be 
acknowledged that stupendous changes and almost 
miraculous accomplishments have been attained. The 
nation 1s now applying jts entire resources and ener- 
gies and peoples to one single objective—w inning the 
war. The advantages of team-work and organization 
have attained practical fruition since the country went 
into the war. 

jroadly speaking, the electrical industry includes 
in its feld the street railways, now dependent wholly 
on electricity for their operation, the telephone and 
telegraph systems, the electric light and power sys- 
tems, and the manufacturing enterprises on whose out- 
put the enterprises previously mentioned are depend- 
ent for their apparatus and equipment. This great 
branch of American industry, it is estimated, gives 
employment to over 920,000 men, represents an invest- 
ed capital of about $10,750,000,000 and an output 
valued at $2,675,000,000 per year. 

The Central-Station Industry—The electric light 
and power industry for generating, transmitting and 
distributing electricity for lighting, heating and power 
purposes employs approximately 125,000 men, has an 
invested capital of $3,.000,000,000, and does an annual 
business of, roughly, $575,000,000. 

Since its earliest beginnings in the year 1880, this 
branch of public utility service has extended and ex- 
panded until it has become a prime necessity of our 
civilization, assuming an importance in our economic 
structure second only to our great railroad systems. 

The electric power and light industry is no longer 
parochial, but has expanded into great systems cover- 
ing counties and entire states with transmission lines. 
Interconnection and “linking up” is making possible 
economies and service advantages and further inter- 
connection is one of the present problems. It is im- 
perative that member companies take an advanced posi- 
tion in this matter, so that every possible advantage 
may accrue to the nation and its war necessities from 
the savings in fuel, in plant capacity, in service re- 
liability and in economy of operation that are possible 
through interconnection, exchange of current and joint 
Operation between adjoining systems. If companies of 
their own initiative do not take advantage of inter- 
connection where economic and service advantages are 
possible, some form of governmental control may be 
necessary as the nation must utilize all advantages in 
winning the war. 

General Economic Conditions.—The cost of service 
has risen enormously. While railroads and other utili- 
ties have been accorded reliet by higher rates, lighting 
and power utilities have found difficulty in obtaining 
relief from commissions, with result that many proper- 
ties are on the brink of bankruptcy and standards of 
service are suffering. The issue is a national one. In 
face of high costs, scarcity of labor and equipment, 
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many utilities have furnished capacity for arsenals, 
shipyards, munition and nitrate plants, heavy contin- 
uous loads of uncertain duration and without guaran- 
teed income, making financing difficult, income uncer- 
tain, but doing a great national service. 

Coal Problems.—Notwithstanding the improvement 
in the railroad and car situation, and improved condi- 
tions at the mines, a coal shortage is promised for the 
coming winter amounting probably to over 44,000,000 
tons of coal. Many utilities are placing greater em- 
phasis upon obtaining adequate and regular supply of 
fuel than upon paying lowest prices. Past trouble has 
been due to inferior quality as well as scarcity, so that 
fuel costs seem to be about equally divided between 
high price per ton and inferior quality. Faulty clean- 
ing has been responsible for much unnecessary hauling 
and difficulties in consumption. It has been the expe- 
rience of many utilities that it is unsafe to go through 
the winter without 30 to 45 days’ supply of coal on 
hand, as a safeguard against strikes, terminal conges- 
tion, weather handicaps, etc. Sixty to 90 days’ supply 
appears more desirable, but indications are that such 
reserve will not usually be available, nor facilities for 
storing and handling it. 

Fuel Conservation—Fuel conservation by im- 
proved power-plant design and operation leaves little 
to be accomplished with the large utilities, because for 
many years all has been done to use coal most effi- 
ciently, since the fuel cost represents roughly 75 to 80 
per cent of the total cost of a kilowatt-hour, and 20 
to 25 per cent of the total operating costs per kilowatt- 
hour delivered. However, interconnection and joint 
operation of neighboring plants offers a possible means 
of fuel conservation. Linking up of central station 
with central station, central station with isolated plant 
with its coal consumption 21% to 5 times that of the 
utility usually, and replacement of isolated by central 
station are conservation problems that have received 
much thought. Limitation of sign and external dis- 
play lighting of the past season, with its pronounced 
psychological effect upon the public; the curtailment 
of industrial operations and later the passage of the 
daylight-saving law have been other fuel conservation 
measures taken in the public interest. Further econo- 
my in fuel can be obtained by the use of efficient for 
inefficient lamps, limitation of needless illumination for 
display and advertising purposes. It is unnecessary, 
and undesirable, to attempt such changes as would dis- 
locate the lamp industry. 

Water-Power Development.—So far no means has 
been found to conciliate national and sectional irfter- 
ests for the development of the nation’s water power. 
It is hoped Congress will soon find methods of offering 
sufficient inducements to private enterprise to enable 
the valuable water-power resources to be put to use. 

Labor Problems.—The labor problem has been and 
is becoming an increasingly difficult one. The se- 
lective draft, mobilization of men for the army and 
not for industry, the rush of volunteers for active 
service have proved most embarrassing for the utili- 
ties. However, it has been less the draft, but the undue 
enticements of munition factories, shipbuilding yards, 
nitrate plants, and so on, with their higher wages, and 
the fact that they give the feeling that in working in 
them one is helping win the war, that are making it 
difheult for the utilities to keep men. 

Women have long taken the place of men in many 
undertakings with good success, in some instances 
being even superior to the latter. Work in the labora- 
tories, test rooms, meter departments, switchboard 
operations, and reading and tabulating instrument and 
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similar records suggest themselves as suitable occupa- 
tions of women in the industry. 

The employment of blind and crippled soldiers is 
a subject to which utilities may well give thought be- 
fore the convalescents return from the front. There 
is no nobler work than this. __ 

Rates and Rate Increases—To render the best 
service to indispensable industries, funds should not be 
spent in such general improvements as laying over- 
head wires underground, extending ornamental street 
lighting, making changes for esthetic reasons only and 
other changes not absolutely necessary. Regulatory 
bodies should interpret liberally service rules where 
essential requirements are not involved. 

Rate increases and applications before utility com- 
missions have in many cases taken the form of an ad- 
ditional service charge to the normal or reduced cur- 
rent charge. Where a service charge is introduced 
into a rate schedule it should not be considered as a 
temporary war measure, as it implies a fundamental 
change in the basis of rate-making. Increases, if tem- 
porary and made as a war measure, should take the 
form of a surcharge, percentage increase or flat addi- 
tion to the maximum rate or base rate so that its 
elimination‘at the proper time may not cause a new 
dislocation of the whole rate structure. 

There has been a noted tendency for regulatory 
bodies to short-circuit the dilatory and expensive pro- 
cedure of appraisal, and investigation of the past and 
use common-sense short cuts in reaching conclusions 
as to rate increases. These bodies, while loath to grant 
increases in maximum rates, have been more respon- 
sive to increases in the industrial or class rates, in- 
creases in the power rates being granted with little 
hesitation. Insertion of a coal clause has found gen- 
eral favor, because obviously just, and automatic in 
its working. 

Conclusion.—In closing, Mr. Lieb said: “It must 
be recognized that at least in normal times all forms 
of industrial and business activity are contributory to 
the general prosperity of the country, afforing em- 
ployment to labor and creating a diversity of produc- 
tion which is both useful and stimulating ; but in these 
changed times withdrawals of the increasingly scarce 
labor and raw materials from industries that are 
vitally essential to the prosecution of the war must be 
controlled, and we shall no doubt soon see less hesi- 
tancy in applying the word non-essential, less fear of 
injuring some form of activity, the pursuit of which 
is highly laudable and desirable at other times, but 
not of paramount necessity now, and the insistence by 
the authorities on a policy of transfer of labor from 
the less necessary industries to those that are vitally 
important. 

“I am sure that every one of us, every member 
company and, I may indeed say, the whole industry 
will stand solidly behind the Government in this emer- 
gency and will render every possible assistance and 
co-operation in the stupendous task before us of win- 
ning the war. 

“As utility companies who enjoy local franchises 
and esteem the good will of the public, we are sure we 
have not failed to recognize in many ways our duty to 
our local communities. Now as participants in, and 
deeply concerned in the country’s welfare and pros- 
perity, a further and supreme duty devolves upon us 
and is emphasized at this time—our duty to the 
Nation. 

“We did not seek this war, it was thrust upon us 
and to have refused the gauge of battle when our 
national honor was at stake would have been unthink- 
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able cowardice. Now that we are in it, we must see 
it through and stay in to the finish, for the war must 
not end until it is won, and we must win it!” 


REPORTS OF SECRETARY AND TREASURER. 


The report of the treasurer was abstracted by Fred 
Schmitt and showed that the association’s resources 
have been considerably reduced because of a great 
many of its members entering active service. The 
total revenue for the year was shown to be $199,855.14, 
while expenses were $190,344.78, leaving a balance of 
$9,510.36. 

The report of Secretary T. C. Martin dealt with 
the various activities of the association during the past 
year. Because of the curtailment in committee work 
the demand on the association’s staff has been greatly 
reduced and as a consequence economies have been 
effected which resulted in a saving of about $65,000. 
The report dealt in detail with various war activities, 
particularly with association work at Washington un- 
der the auspices of the National Committee on Gas 
and Electric Service. 

The report of the membership committee was pre- 
sented by Chairman Walter Neumueller, and reports 
of the various sections were presented by their re- 
spective chairmen. 

A paper by Arthur Wright of London, England, 
entitled “War by Civilians,” was read hy the secretary. 
This very important and timely paper will be repro- 
duced in an early issue. 


s 


LINE EXTENSIONS IN WarR TIME. 


E. W. Lloyd, of Chicago, briefly discussed the sub- 
ject of line extension in war time, in which he called 
particular attention to the complete reversal of policy 
on the part of utility companies. The last five or six 
years have seen the most complete formation of com- 
missions in the various states. These commissions have 
established very liberal rules covering line extensions, 
which met with the acquiescence of central stations 
who were only too anxious to take advantage of the 
situation in their efforts to secure more business. 
Today, because of the unusual conditions, most com- 
panies find it impossible to make extensions and are 
faced with considerable difficulty because of the pre- 
war rules of the commissions. Due to the high cost 
of labor and materials, this situation imposes upon the 
central-station industry a permanent and discrimin- 
atory capital charge which is hard to formulate and 
hard to handle at this time. Mr. Lloyd thought it the 
duty of the association to appoint a committee to col- 
lect data on this subject so that the situation could be 
taken up with the various state commissions and uni- 
form relief granted. 

Practices of some companies in regard to line ex- 
tensions were cited. For instance, in Illinois it was 
common practice on small extensions to make two-pole 
extensions involving approximately an expenditure of 
$100 without charge. That situation has been changed 
by the recent ruling of the commission and at the pres- 
ent time companies in Illinois are asking these small 
customers to advance the money which is returned over 
the period of the contract. 

W. H. Johnson, of Philadelphia, opened the dis- 
cussion, outlining the experiences of the Philadelphia 
Electric Company. It requires the customer to pay all 
costs in connection with an extension and refund, with- 
out interest, is made over the period of the contract. 
This practice also applies to the extensions made for 
the Government. 

The subject was further discussed by T. I. Jones, 
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of Brooklyn; C. D. Marsh, New York; D. H. McDou- 
gall, Toronto; James T. Hutchins, Rochester; M. R. 
Bump, New York; V. E. Bird, New London, and L. A. 
Scherck, Poughkeepsie. It was reported that practi- 
cally without exception all costs for line extensions are 
paid by the customer and in some cases refund is made 
on the basis of the valuation at the end of the contract 
period. It was the consensus of opinion that uniform- 
ity in practice was desirable and a committee was 
therefore appointed to make a thorough investigation 
of this subject. 


WORK OF COMMITTEE ON Pustic UTILITY 
CONDITIONS. 


At the afternoon session on Thursday, P. H. Gads- 
den, of Charleston, S. C., presented the report of the 
National Committee on Public Utility Conditions. 

In outlining the work which the committee had 
before it, Mr. Gadsden said: “The problems presented 
for the consideration of our committee fell under three 
heads. A consideration of the situation which faced 
the industry disclosed the fact that the fundamental 
trouble was inadequacy of existing rates to meet pres- 
ent conditions. The second fact which stared us in the 
face was at this particular time, when the whole world 
‘was at war, there were at least $225,000,000 of public 
utility securities maturing in the year 1918, and that 
in the year 1919 there were over $250,000,000 of such 
securities maturing. Investigation by us further leads 
to the conclusion that there was in the banks of this 
country over $300,000,000 of public utility paper rep- 
resenting in large part additions and extension made 
during the previous year which it had been hoped 
would be covered by funding of securities. The third 
phase of this situation was that growing out of the tre- 
mendous speeding up of war activities. The utilities 
of this country, and especially the electric light and 
power companies, were being called upon for greatly 
increased facilities not only to the extent of their ex- 
isting capacities, but extraordinary demands for in- 
creased capacity were being made upon them by the 
Government in carrying out war contracts. It was 
estimated after careful inquiry that to provide the 
additional station capacity and distribution capacities 
to take care of the demands of the war, public utilities 
would need in 1918 between $100,000,000 and $200,- 
000,000. At the same time it was apparent that the 
ordinary channels of finances were not open to us. As 
someone has expressed it, the rivers of finance, so far 
as public utilities companies were concerned, had dried 
up at the source. The Government through repeated 
campaigns for the sale of Liberty bonds had monopo- 
lized the money market. The recurring campaigns of 
the Red Cross, the Y. M. C. A., and other patriotic 
organizations had made such demands upon the in- 
vestor and the investing public that practically all hope 
of financing public utilities through ordinary channels 
had disappeared. 

“That analysis of the situation convinced all of us 
who had given it the consideration which it deserved 
of the fact that the solution to the situation, if there 
were a solution, must come from the Federal Govern- 
ment at Washington. Acting upon that conclusion, 
our committee took up its headquarters at Washington. 
We realized that even if the materials could be taken 
care of, even if we could get this additional money to 
provide for increased facilities, we still had to meet 
and solve the fundamental problem which lay in the 
fact that we were selling our product at a pre-war 
price, that unless the industry as a whole could be put 
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reflected, in some degree at least, the extraordinary 
increases in its operating expenses, the task was hope- 
less, that practically there was no use to finance, and, 
therefore, naturally our first thought and our entire 
effort was devoted to obtaining, if practicable from 
the National Government, some recognition of the de- 
plorable and depressing condition of public utilities in 
this country. 

“We were met at the outset with the criticism that 
our companies and our activities were purely local, 
that we were not engaged in interstate commerce, that 
our franchises were all obtained either from state legis- 
latures or from municipal bodies, that our rates were 
usually under the control of public service commis- 
sions, or of state or municipal regulatory bodies, and 
that there is no jurisdiction on the part of the Federal 
Government to aid us even if it had the disposition to 
do so. It became necessary, therefore, for us before 
we could hope to make any progress on the matter of 
getting assistance from the Federal Government, to 
establish the fact that at this particular time in the 
history of this country our industries did come under 
the jurisdiction of the Federal Government, and that 
our facilities were necessary and essential to the con- 
duct of the war.” 


REPORTS OF OTHER COMMITTEES. 


President Lieb, as chairman of the National Com- 
mittee on Gas and Electric Service, presented a report 
covering the activities of this committee. Mr. Lieb 
explained that the headquarters of the committee at 
Washington constitute a clearing house and act as an 
intermediary between the various departments of war 
service of the Government and the local companies. 
One of the first problems with which the committee 
was confronted was the desire to obtain prompt serv- 
ice for cantonments and munition plants. Perhaps a 
major part of the committee’s work has been in con- 
nection with the fuel situation and a complete outline 
of these activities was given. A more complete sum- 
mary of the work of this committee is given elsewhere 
in this issue, 

Samuel Insull, chairman of the committee, ap- 
pointed to report on the president’s address, presented 
his report at this time, endorsing the recommendations 
brought out by Mr. Lieb. The committee in the course 
of its report offered resolutions pledging the support 
of the association to the Government. These resolu- 
tions are published elsewhere in this report. 

The report of the Public Policy Committee was 
presented by W. W. Freeman, of Cincinnati. This 
report referred to the work which is being done by 
the national committees representing the utility com- 
panies, and commented particularly upon the need for 
increasing rates for service. The rate of return allowed 
central-station companies has been far below the profits 
realized and approved for other commercial enter- 
prises and generally no margin of safety has been 
allowed for fluctuations in expenses or unusual con- 
tingencies. The report dealt with the question of con- 
servation of capital and the necessity for curtailing 
extensions and delaying jmprovements that are not 
absolutely necessary for proper service and which do 
not contribute to the winning of the war. Reference 
was made to the hearty and vigorous co-operation of 
central stations with the federal and local authorities 
in every effort and campaign with relation to the war. 

The afternoon session was concluded with a sym- 
posium on labor problems of the hour, a discussion en- 
titled “The Treatment of Returned Soldiers in Can- 
ada” being contributed by D. H. McDougall, of To- 
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ronto, and a description of the so-called Rochester 
Plan by James T. Hutchings, of Rochester. 


PATRIOTIC DINNER-MEETING. 


The dinner and patriotic meeting on Thursday eve- 
ning was one of the most conspicuous features of the 
convention, as it is seldom that a more distinguished 
gathering has been assembled. Addresses were made 
by P. B. Noyes, director of the Conservation Division, 
United States Fuel Administration; by Samuel Insull, 
chairman of the Illinois State Council of Defense and 
president of the Commonwealth Edison Company of 
Chicago; Arthur Williams, federal food administrator 
for New York City; Dr. S. S. Wheeler, president of 
the Crocker-Wheeler Company ; and W. W. Freeman, 
president of the Union Gas & Electric Company, of 
Cincinnati. 


How Uticities Can Aip FUEL ADMINISTRATION. 


The address of Mr. Noyes dealt with the fuel sit- 
uation and how utility companies can aid the Govern- 
ment in anticipating the shortage which will be inevi- 
table next winter. He presented interesting statistics 
showing the extent of war demands for fuel and how 
it is a physical impossibility to supply these demands 
under existing conditions. He urged utility companies 
to consider themselves as volunteer members of the 
Fuel Administration and not only immediately store 
coal for their winter supply but to encourage others 
in their communities to do likewise. 

Mr. Noyes stated that utilities had been placed on 
the preferred list to secure their full requirements, but 
in order to remain in this position they must see to it 
. that no energy is supplied to any but war industries. 

The address of Mr. Insull dealt with the financial 
problems that are confronting the utility companies 
and the necessity for a display of confidence on the 
part of executives so that this confidence may be re- 
flected to the banking interests and the investing public. 

Mr. Freeman in a very brief but inspiring address 
pointed out that the call on utilities today is a call for 
greater service, and he expressed confidence that this 
call would be loyally answered. In concluding his 
address he stated: “We are not going to fool ourselves 
as to the facts. We realize what these conditions in- 
volve in their obligations, and if we respond, as we 
are prepared to respond, to this call for service, not 
confined to the narrow limitations of our own com- 
munities but service which reaches out beyond these 
limitations, beyond even the limitations of our own 
nation, out to the call of humanity for sacrifice, we will 
be inspired with the belief that this service will lead to 
assured victory.” 

Dr. S. S. Wheeler presented a very interesting ac- 
count of the work which he has done in instructing 
the blind for factory occupations. Some time ago Dr. 
Wheeler constructed a shop fitted for this instruction 
and found that blind employes rapidly became pro- 
ficient in the winding of coils. These employes were 
paid on the same basis.as sighted employes and were 
enabled to make a good living, thus removing them 
from the dependent class. 

The success of this venture attracted the attention 
of the British and French Governments and Dr. 
Wheeler was invited to London and Paris, where he 
was successful in establishing numerous plants for the 
employment of the blind. Dr. Wheeler emphasized the 
fact that there was no motive of charity behind this 
movement and also pointed out the importance of the 
work for the employment of blinded soldiers. 
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The concluding address of the evening was deliv- 
ered by Arthur Williams on the food situation. He 
pointed out why it was the patriotic duty of every citi- 
zen to co-operate loyally and willingly with the Food 
Administration in carrying out the numerous orders 
that are necessary from time to time. 

Friday, June 14, being Flag Day, the meeting was 
appropriately opened with patriotic exercises. Secre- 
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tary Martin read “An American’s Creed” and also the 
resolutions pledging support to the Government, which 
were adopted at a previous session. 

A general discussion of the coal situation as affect- 
ing public utilities was the first order of business. This 
discussion was opened by H. A. Wagner, of Balti- 
more, who stated that the question of securing sufh- 
cient coal to carry on operations was a very serious 
one. Coal is the largest factor in ordinary costs of 
production, particularly of power production. Today 
it has reached in cast nearly one-half the price for 
which many companies are selling power. He dwelt 
at some length on the problems of coal distribution 
and the necessity for the co-operation on the part of 
central stations with the Fuel Administration and 
other official bodies. Mr. Wagner referred to the 
variation in the quality of coal mined in various sec- 
tions of the country and thought that the assignment 
of cars to mines should be made on the basis of B. t. u. 
value of the coal rather than on the quantity that can 
be produced at any mine or group of mines. 

A nominating committee composed of Joseph B. 
McCall, E. W. Lloyd, W. H. Blood, F. W. Frueauff 
and Ernest Davis was appointed by President Lieb to 
report at the afternoon session. 

W. C. L. Eglin, of Philadelphia, then presented the 
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report of the new Commission on Resuscitation from 
Shock in which he outlined the work which had been 
done so far in co-operation with medical officers from 
the Army and Navy. The report was of a preliminary 
character and will be published by the association as 
soon as the minutes of*the Commission are finally re- 
vised. 
DISCUSSION OF THE COAL SITUATION. 


The discussion of the coal situation was then re- 
sumed, Philip Torchio, of New York, presenting a dis- 
cussion entitled “The Utilization of Water Powers as 
a Measure of Coal Conservation.” Fle thought that 
the subject of hydroelectric development is greatly 
misunderstood and the basic economic facts of the 
utilization of water power can be grasped only by 
realizing what relation the potential water powers of 
the country bear to the requirements of the nation. He 
presented statistics which showed that the coal sup- 
plies are about a thousand times greater than the 
amount of coal used in 1915. The coal consumption 
year by year increases at about the rate of 10 per cent. 
If this rate continues, it will take only 150 or 200 
years to exhaust the supply. Mr. Torchio emphasized 
the point that the potential water power east of the 
Rocky Mountains is an insignificant amount in pro- 


W. F. Wells, 
President-elect, National Electric Light Association. 


portion to the amount of energy required by the na- 
tion. He said that the misconception that future gen- 
erations will have to fall back on water powers should 
be dissipated. Even now in the East the water powers 
are an insignificant factor for supplying the needs of 
the Eastern states. Therefore, the future must depend 
on science to provide the British thermal units by 
economizing in the use of coal. In the meantime, the 
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water powers answer their useful purpose in retarding 
the day of coal exhaustion. 

The discussion was continued by George A. Orrak, 
of New York, who spoke on “Location of Power 
Plants at the Mines.” He referred to the vast amount 
of waste which had been accumulating over a period 
of 130 years in the anthracite regions and thought that 
a considerable amount of this could be utilized. He 
also referred to the possibility of pumping this coal to 
the nearby large cities. 

W. F. Wells, of Brooklyn, discussed the question 
of “Utilities Ownership of Coal Mines,” citing the 
experiences of several companies that owned coal 
properties. In the pre-war days ownership made it 
possible to obtain coal of a known quality from a given 
mine, but today there is no such assurance even where 
mines are owned by the utility. Ownership of mines 
gives the owner control of output at the mouth of the 
mine but has little effect on the general question of 
car supply, pooling, confiscation, car movements, etc., 
under present conditions of government control. 


War PROGRAM OF FUEL ADMINISTRATION. 


Charles E. Stuart, chief of Power and Light Divi- 
sion, of the United States Fuel Administration, dis- 
cussed the coal situation from the standpoint of the 
utility companies. He outlined at some length the pro- 
gram of the Fuel Administration and indicated in what 
manner central stations can co-operate. He laid par- 
ticular stress on the abandoning of inefficient isolated 
plants and on the interconnection of competing and 
friendly plants in order to economize in the use of 
coal. He spoke of the need for trained engineers who 
must go into the field and make investigations looking 
to interconnection, and asked for the co-operation of 
the utility companies in loaning such men to the Fuel 
Administration. This program will be given in con- 
siderable dteail in the next issue. 


REPORTS OF TECHNICAL COMMITTEES. 


The remainder of the morning session was taken 
up with a discussion of reports presented under the 
auspices of the Technical Section. These reports cov- 
ered the work of the Prime-Movers Committee, the 
Underground Committee and the Meter Committee. 
The report of the Underground Committee was pre- 
sented by E. B. Meyer, of Newark, and E. S. Mans- 
field, of Boston, presented the report of the Meter 
Committee.. The report of the Electrical Apparatus 
Committee was presented by Mr. Aldrich, of Philadel- 
phia. More extended reference to these reports will 
be made in a subsequent issue. 

The Technical Section elected the following officers 
for the ensuing year: Chairman, R. J. McClelland; 
vice-chairman, one year, J. T. Hutchings and Farley 
Osgood; vice-chairmen, two years, J. E. Davidson 
and H. A. Barre; members at large, Thomas Sproule 
and I. E. Moultrop. 


WATER POWER AS A War MEASURE. 


The final session on Friday afternoon was opened 
with a paper entitled the “Development of Water 
Powers as a War Measure” by W. W. Nichols, of 
the Allis-Chalmers Manufacturing Company. 

Mr. Nichols pomted out that our power shortage 
is a national calamity and national preservation calls 
for a broad national treatment regardless of the inter- 
ests or concerns of a single district. The indisputable 
fact is that the Fuel Administration has publicly re- 
ported a shortage of 80,000,000 tons of coal and it 
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would appear that practical relief outside of the coal 
field becomes imperative and it is to this relief that 
water power lends itself to a limited extent. 

In 1917, which was a year of inferior demand so 
far as hydraulic apparatus was concerned, 1,058,000 
horsepower of hydraulic machinery was built and in- 
stalled. In terms of coal, this means an annual sav- 
ing of probably 8,500,000 tons, in the production and 
transportation of which the services of 22,000 men, 
81,000 cars and 600 locomotives are consumed. Water- 
power development applicable to the situation is lim- 
ited and contemplates the installation of apparatus to 
utilize surplus power in plants whose substructure is 
already built and the replacement of obsolete types 
of low efficiency by modern designs for utilizing a 
volume and head of water already provided. A par- 
tial replacement of hydraulic machinery installed prior 
to 1911 would increase their capacity 450,000 horse- 
power. 


THE ELECTRIC VEHICLE AS A War MEASURE. 


The meeting was then turned over to the Electric 
Vehicle Section and the following officers were 
elected: Chairman, E. S. Mansfield; vice-chairman, 
George B. Foster; treasurer, H. M. Edwards; secre- 
tary, A. Jackson Marshall. 

A very comprehensive paper entitled “The Elec- 
tric Vehicle as a War Measure” was presented by 
James H. McGraw, of New York. This paper which 
presented statistics on the present and possible use 
of electrics and pointed out their inherent advantages 
under present conditions will be abstracted in a later 
issue. 

The paper was discussed by E. S. Mansfield, of 
Boston, J. W. Lieb, of New York, Frank W. Smith, 
of New York, C. K. Chapin, of Memphis, P. D. Wag- 
oner, of Long Island City, and others. It was agreed 
that the electric vehicle has demonstrated its useful- 
ness and will make rapid strides. Mr. Chapin held 
that insofar as the central station is concerned the only 
way to obtain the greatest measure of success is to 
provide service stations where batteries can be charged 
and receive intelligent care. 


ELECTION OF NATIONAL OFFICERS. 


At this point the report of the nominating commit- 
tee for officers of the association was received and the 
following candidates placed in nomination. They 
were elected by unanimous vote, as follows: 

President, W. F. Wells, Edison Electric Illuminat- 
ing Company, Brooklyn. 

Vice-presidents, R. H. Ballard, Los Angeles; Mar- 
tin J. Insull, Chicago; D. H. McDougall, Toronto, 
and M. R. Bump, New York. 

Treasurer, Frank E. Smith, New York. | 

Executive Committee, H. C. Abell, New York; 
H. G. Bradlee, Boston; J. E. Davidson, Omaha; W. 
H. Atkins, Boston, and P. G. Gossler, New York. 


DISCUSSION OF COMMERCIAL TOPICS. 


The meeting was then turned over to the Com- 
mercial Section with Chairman E. A. Edkins presid- 
ing. 

T. I. Jones, of Brooklyn, presented a paper en- 
titled “Selling United States War Securities” in 
which he outlined the very successful campaign con- 
ducted in Brooklyn for the purpose of which the en- 
tire sales organization of the Brooklyn Edison Com- 
pany was loaned. A house-to-house canvass for Lib- 
erty Bond subscriptions was made by these salesmen 
with gratifving results. 
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The subject of “Peak Equalization” was discussed 
by F. D. Pembleton, of Newark, in the absence of R. 
R. Young. Mr. Pemberton said, “Our territory so far 
as generation and distribution is concerned is divided 
into two zones, designated as northern and southern 
zones. Late in the summer of 1917, it was found that 
we would be unable to start a 3500 and a 12,500-kilo- 
watt turbine which were under erection. It was de- 
cided, therefore, that beginning with November, a 
systematic canvass of our power customers should be 
made asking the co-operation of the manufacturers 
using 50 horsepower and over in redistributing their 
load throughout the day so that heavy demands which 
ordinarily might occur between the hours of 4:30 and 
g:00 p. m. would be changed to some other hour dur- 
ing the 24-hour day. The plan was successfully 
worked out in its details.” 

John G. Learned, of Chicago, then presented a 
very interesting paper entitled “Stimulating Appliance 
Sales” in which he described the activities in this line 
of the Public Service Company of Northern Illinois. 

The election of section officers for the ensuing 
year resulted as follows: Chairman, C. J. Russell, 
Philadelphia ; vice-chairmen, John G. Learned and M. 
S. Seelman; secretary, Henry Harris. 

The remainder of the program was taken up by 
the Accounting Section. Two papers were presented, 
one entitled “Radical Accounting Practices,” by Wil- 
liam Schmidt, Jr., of Baltimore, and one entitled 
“Accounting Education,” by F. R. Jenkins, Chicago. 

Before the close of the session Secretary Martin 
presented the report of the Committee on Memorials, 
and Charles W. Price, of the ELECTRICAL REVIEW, 
offered the following: 

“It is with the feeling of deepest sorrow that I 
rise at this moment. A dear friend of mine and of 
many of our older members and a respected and ef- 
ficient former official of this association was stricken 
with death last evening. I ask your attention to the 
following : 

“This association learns with great regret of the 
death at Briarcliff, New York, Jast evening of Cyrus 
Osborne Baker, one of its most highly esteemed hon- 
orary members, and for many years its able and suc- 
cessful master of transportation. Mr. Baker became 
active in the work of the association in its first year 
of existence and his intelligent zeal and courtesy con- 
tributed most effectively to the advancement and sta- 
bility of the association during its pioneer and forma- 
tive days. | 

“We desire to place this minute to his memory on 
the record of this association, and direct that a copy 
be transmitted to his widow to whom is extended our 
deepest sympathy.” 

The concluding feature of the convention was a 
public session on Friday evening at which addresses 
were delivered by Col. Peter Junkersfeld, W. H. 
Rlood, Jr., of the Stone & Webster Engineering Cor- 
poration, and Maj. O. O. Ellis. 

Colonel Junkersfeld interestingly described the 
activities of the War Department in connection with 
the remarkable construction of army cantonments and 
camps with special reference to the public utility 
work involved. Lantern slides and motion pictures 
were shown illustrating various phases of this work. 

Past-president Blood spoke briefly concerning the 
shipbuilding activities at Hog Island, and described 
some of the work that has already been completed. 

Major Ellis displayed motion pictures, showing the 
various steps in the training of officers and enlisted 
men in the army. 
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The National Electric Light Associ- 


ation Convention 


OR the second consecutive year the National Elec- 
tric Light Association has substituted for its 


usual elaborate annual convention a short busi- © 


ness session appropriately styled a war conference. 


The problems confronting the power and light utilities 


today are without parallel in the electrical industry 
and it is natural, therefore, that thorough discussion 
of them should characterize the meeting this week at 
Atlantic City as the most important in the history of 
the Association. | 

At the session on Thursday evening, at which there 
were patriotic addresses by distinguished speakers on 
the broader national topics of immediate concern to the 
industry, the central stations were given full credit for 
the very important part they play in the winning of 
the war. In fact, every item of business brought up 
throughout the six busy sessions held on the two days 
of the meeting was directly related to winning the war. 

The coal situation, financing, rates, labor and hydro- 
electric development were among the important ques- 
tions discussed. Upon the solution of these problems 
depends not only the continuation of the central sta- 
tion as an economic factor in our industrial and civic 
life, but, what is more important just now, the early 
and successful conclusion of the war. The public is 
vitally interested in the success of the central station 
and while it is giving the utility more consideration 
now than ever before, there must be still greater co- 
operation in the future. 

One of the lessons from the convention is that the 
sale of utility stock to customers of the companies 
tends to relieve very materially the present critical 
money shortage. And this stock, or other securities, 
can best be sold by the regular salesmen of the com- 
pany, who have the confidence of their customers, 
rather than through a financial institution which caters 
chiefly to professional investors. Much of the diffi- 
culty in securing needed rate increases will disappear 
when the customers of a company also become its 
financial partners. Increase of local good will also 
makes it much easier to secure relief from onerous 
requirements that impose further financial and oper- 
ating burdens on the utility, 

Of the various reports presented before the con- 
vention that of the National Committee on Gas and 
Electric Service received a great deal of attention be- 
cause of the splendid work it has accomplished in 
bringing the central stations into close contact with the 
Federal Government so as to co-ordinate their mutual 
requirements in the quickest and best manner possi- 


ble. Through this committee the large power needs of | 


the numerous training camps, navy yards and other 
military establishments, as well as the vast power re- 
quirements of the war industries, have been promptly 
and successfully met. The fuel needs of the utilities 
have been taken care of and harmonized with the 
regulations of the Fuel Administration. In many other 
ways also this committee has acted as a most useful 
clearing house between the Government and the utili- 


.ties and has thus rendered service to the nation whose 


value cannot be fully appreciated. 


Developing Central-Station Business 


During War Time 


HE RAPID growth of central-station business 
T during the last ten years has been due very 

largely to the aggressive activity of the sales- 
1nen of the light and power companies. Until about a 
decade ago only spasmodic efforts were made to inter- 
est the public in more general use of electricity, the re- 
sult being steady but relatively slow growth of the 
load. As the technical development of the industry 
became more established, it was realized that the energy 
which could be so efficiently generated would have to 
be sold to become of service, therefore the progressive 
central-station companies organized new-business de- 
partments to market their product. These have been 
very successful in building up the load at an almost ex- 
traordinary rate, in fact so rapidly that it has become 
quite a problem in many cities to provide generating 
capacity fast enough to keep up with the load de- 
mands. In contrast to this is the very slow natural 
expansion of the business in towns where inactive 
companies or municipal plants supply the service. 

The many serious problems brought about by the 
war have caused a severe check to the active extension 
of the business. Among these are practical inability 
to enlarge the capacity of the plants except for urgent 
war service, high cost of making extensions of lines, 
difficulty in financing them, necessity for raising rates, 
scarcity of fuel in many places for even the present 


load, and necessity for utmost economy in every 


oranch of the business. The new-business activities 
have therefore languished and in most cases the com- 
panies have been content to take on only such business 
as naturally came in without solicitation and which 
could be handled without extension of facilities. This 
has applied to both power and lighting business. Prac- 
tically all special campaigns for use of electrical appli- 
ances have also been abandoned and the situation has 
reverted largely to the status existing before new-busi- 
ness departments were created. 

This, of course, is very unfortunate. It is not en- 
tirely unavoidable, however. Instead of practically 
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wasting much of the patient work required in organiz- 
ing the new-business force it would seem advisable to 
direct its activities to lines wherein load can be in- 
creased without incurring higher peak-load burdens. 
It is evident that all business that can be taken on to 
fill in valleys in the load curve will help the situation 
very materially through the better load-factor obtained 
and thereby decrease the liability of losses now to be 
contended with. — 

In the way of such non-peak load is that of house- 
hold domestic appliances, many industrial heating ap- 
plications and electric vehicles. There is also consid- 
erable load which will add but little to the peak while 
it will serve apreciably to fill the valleys. In this 
group comes improved industrial lighting, so sorely 
needed now by many industries for meeting war needs 
by day and night operation. All of the various classes 
of load mentioned aid in the national conservation pro- 
gram of the time or are directly instrumental in help- 
ing to win the war. Central stations that have already 
Jone so well in meeting the power needs of the nation 
should, therefore, give serious thought to these other 
timely aspects of national service, all of which will 
help them in maintaining their new-business organiza- 
tions and in again continuing the more active expan- 
sion of the business after the war. 


Welding the Fabricated Ship 


HE whole country has entered into the spirit of 
T shipbuilding as it has with few other of the very 

important undertakings connected with the war. 
The importance of ships has been realized. The sport- 
ing instinct of the nation has been aroused, for the 
problem is one of building ships faster than submarines 
can sink them, a fight against time. 

Electric welding, already being tried, holds promise 
of great possibilities now and for the future, by speed- 
ing up ship production, cutting costs, and probably 
improving the seaworthiness of the ships themselves. 
It is claimed a workman without being speciallv skilled 
previously is able to learn electric welding in four to 
six weeks, and is then able to do the work of some 
ten riveters. A welded joint is stronger than one that 
is riveted, and offers less opposition to passage of the 
ship through the water. 

If electric welding is able to eliminate most of the 
rivet holes and riveting, responsible for much loss of 
time and large expense and frequent delavs, a vast 
step will have been made in hastening ship production 
and reducing the effect of labor shortage. Moreover, 
the smooth surface offered to the sea, by reducing 
friction and energy required for propulsion means 
faster ships and lower fuel consumption. Experience 
alone will bring to light whether there are disadvan- 
tages that neutralize or belittle the apparent advan- 
tages of welding ships together instead of riveting 
them. Meanwhile, from all indications, practical and 
academic, it is worth while, when building ships, to 
build them electrically. 
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Harness the Low-Head Water Powers 


O THE ordinary mind utilization of the nation’s 
T water power seems to imply harnessing the large 
waterfalls, the sites of scenic grandeur and the 
large spectacular amounts of water. But the streams 
with gradual drop, if less spectacular, are not less 
valuable, and are more frequently found. The low- 
head water powers may often be readily made into 
low-head hydroelectric plants. 
The low-head small-power water power is more 
plentiful than the large, and is much more often found, 
in the embryo stage at any rate, close to the markets 
for electrical energv, and may often be turned into a 
source of power supply at relatively small cost. More- 
over, every stream, potentially, may be a low-head 
power development and perhaps many similar develop- 
ments along the path of stream flow. And, not less 
important, these sources of power are frequently out- 
side the jurisdiction of the federal authorities with the 
delays thereby involved. 

The high cost of labor, often the largest single item 
in operating small-power hydroelectric plants, will 
doubtless henceforth be eliminated to much larger ex- 
tent than it has heretofore, by automatic control of the 
stations, thus at once eliminating perhaps the greatest 
deterrent to the development of the small-power hydro- 
electric plant. Where one small plant would not be 
practical financially, by the grading of pondage and 
plant capacity, the construction of small low-head sta- 
tions along the path of water flow, each using the same 
water and paralleled operation of all of them into a 
common transmission line, the situation assumes an 
entirely different complexion. 

Under the catagory of low-head hydroelectric de- 
velopments come those utilizing the flow of water 
along canals. There can be no doubt that eventuaily 
waterways will be an important factor in our national 
transportation system. The canals have already dem- 
onstrated, unfortunately in only isolated instances, 
what can be done when tried in the way of harnessing 
water for use as electrical energy as well as for irriga- 
tion and as a transporting medium. 

The construction of low-head dams to hold back 
and use the water, causing pondage and control, has 
benefits other than merely putting the water to work. 
The annual freshets and torrents that so often come 
down in the early spring, cutting a wild course, flood- 
ing stretches of low-lying land, carrying away material, 
doing damage generally and bringing illness, cease to 
occur. Instead the stream flow is controlled, water is 
impounded and used, floods are prevented, and the 
annual loss and uncertainty disappear. 

All in all, the day is surely coming when the vast 
number of low-head water powers, the many streams 
now flowing away unused but with so much latent 
value will be harnessed and tied in together or with 
existing systems, to save coal, bring the benefits of elec- 
tric supply to the communities fortunate enough to 
possess them, and thus serve valuable purposes. 
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American Institute Program—Chicago Engineers Co-operate 
for War—Electrical League Aids Cleveland’s Victory Chest 


PROGRAM FOR A. I. E. E. ANNUAL CON- 
VENTION. 


Central-Station Topics to Feature Annual Meeting at 
Atlantic City. 


The thirty-fourth annual convention of the Amer- 
ican Institute of Electrical Engineers is announced tor 
June 26-28, at Marlborough-Blenheim Hotel, Atlantic 
City, N. J. There will be six technical sessions in 
three days. Conferences of Institute officers and Sec- 
tion and Branch delegates will occur at luncheon each 
day from 12:30 to 2:30 p. m. 

The convention will be opened with an address by 
E. W. Rice, Jr., president of the Institute, followed by 
the introduction of C. A. Adams, president-elect. 

The following papers will be presented as the suc- 
cessive sessions : 

“Split-Conductor Cables—Balanced Protection,” 
by William H. Cole, of the Edison Electric Iluminat- 
ing Company of Boston. 

“Aerial Cable Construction for Electric Power 
Transmission,” by E. B. Meyer, of the Public Service 
Electric Company, Newark, N. J. 

“The Application of Theory and Practice to the 
Design of Transmission Line Insulators,” by G. I. 
Gilchrest, of the Westinghouse Electric and Manu- 
facturing Company, Pittsburgh, Pa. 

“Lightning Arrester Spark Gaps—Their Rela- 
tion to the Problem of Protecting Against Impulse 
Voltages,” by C. T. Allcutt, of the Westinghouse 
Electric & Manufacturing Company, Pittsburgh, Pa. 

“The Oxide Film Lightning Arrester,” by C. P. 
Steinmetz, of the General Electric Company, Schen- 
ectady, N. Y. 

“The Oxide Film Lightning Arrester,” by Crosby 
Field, Ordnance Department, U. S. A. 

“Design of Transpositions for Parallel Telephone 
and Power Circuits,” by H. S. Osborne, of the Amer- 
ican Telephone & Telegraph Company, New York. 

“Electric Power for Nitrogen Fixation,” by E. 
Kilburn Scott, consulting engineer, London, England. 

“America’s Power Supply,” by C. P. Steinmetz, 
of the General Electric Company, Schenectady, N. Y. 

“Pre-Charged Condensers in Series and in Par- 
allel,’ by V. Karapetoff, of Cornell University, 
Ithaca, N. Y. 

“Method of Symmetrical Co-ordinates Applied to 
the Solution of Polyphase Networks,” by C. L. For- 
tescue, of the Westinghouse Electric & Manufacturing 
Company, Pittsburgh, Pa. 

“Sustained Short-Circuit Phenomena, and Flux 
Distribution of Salient Pole Alternators,’ by N. S. 
Diamant, of Rice Institute, Houston, Tex. 

“Reactance of Synchronous Machines and Its Ap- 
plication,” by R. E. Doherty and O. E. Shirley, both 
of the General Electric Company, Schenectady, N. Y. 

“Protection from Flashing for Direct-Current Ap- 
paratus,” by J. J. Linebaugh and J. L. Burnham, both 
of the General Electric Company, Schenectady, N. Y. 


“The Automatic Hydroelectric Plant,’ by J. M. 
Drabelle of the Iowa Railway & Light Company, 
Cedar Rapids, Ia., and L. B. Bonnett, of the General 
Electric Company, Schenectady, N. Y. 


CHICAGO ENGINEERING SOCIETIES CO- 
OPERATE IN WAR WORK. 


Joint War Committee Formed to Place Combined 
Strength of Technical Societies at Service of 
Government. 


Representing an effort to co-operate effectively and 
vigorously for war work, a joint war committee has 
been formed by representatives of engineering socie- 
ties with headquarters or local sections in Chicago. 


` The movement was started by the Military Committee 


of the Western Society of Engineers, and, at the in- 
vitation of that committee, several meetings were held. 
As a result the “War Committee, Technical Societies 
of Chicago,” has been organized. 

The purpose of this organization is to enable the 
technical societies or sections of societies directed from 
Chicago to exert their efforts and to co-ordinate their 
activities in the most effective manner to help win the 
war. It 1s not proposed by the committee to attempt 
any novel “stunts,” but, rather, to place at the disposal 
of the United States Government and possibly other 
authorized agencies the combined strength and re- 
sources of the Chicago technical societies for war work 
as need may arise. 

The following societies are co-overating in the 
new war committee: Western Society of Engineers, 
Structural Engineers’ Association, Society of Indus- 
trial Engineers, Illinois Society of Engineers, Illinois 
Society of Architects, American Railway Engineering 
Association, Swedish Engineers’ Societies of Chicago. 
The Chicago sections of the following societies are 
also represented: American Institute of Architects, 
American Society of Mechanical Engineers, American 
Institute of Electrical Engineers, American Chemical 
Society, American Institute of Mining Engineers, 
Society of Automotive Engineers, American Society 
of Civil Engineers, American Society of Heating and 
Ventilating Engineers, American Society of Refriger- 
ating Engineers, Steel Treating Research Society, 
Illuminating Engineering Society, American Associa- 
tion of Ergineers. 

The offrcers of the War Committee are as follows: 
Chairman, F. K. Copeland; vice-chairman, W. L. 
Abbott ; secretary, Edgar S. Nethercut; treasurer, Wil- 
liam A. Fox. An executive committee has been chosen 
as follows: F. K. Copeland, W. L. Atbott, Wm. Hos- 
kins, C. A. Keller, Charles E. Lord, C. F. Loweth, 
Isham Randolph and Richard Schmidt. Mr. Nethercut, 
secretary of the War Committee, is also secretary of 
the Western Society of Engineers, and can be reached 
at the offices of ms society, 1735 Monadnock Block, 
Chicago. 
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ELECTRICAL LEAGUE OF CLEVELAND 
ACTIVE IN WAR RELIEF. 


Secure Over $100,000 from Large Number of Contributors 
for Cleveland’s Victory Chest. 


Accompanying is a striking illustration of the large 
flag carried along Euclid Avenue, Cleveland, Ohio, by 
members of the Electrical League of that city on three 
days of the week recently devoted to the Victory Chest 
contributions. The flag bearers, as they advanced 
along this noted thoroughfare, were preceded by John 
Philip Sousa and his Sailor Band. Paper money, sil- 
ver coin, checks and even watches and rings were 
thrown upon the flag, as it was borne along the avenue, 
by people on the sidewalks, and many others threw 
money from windows. In like manner, the flag was 
carried in Brookside Park where Sousa gave a patri- 
otic concert on Sunday. 

Cleveland's quota of the Victory War Chest was 
$6,000,000, but what the city actually raised amounted 
to $11,000,000. The plan of raising money was very 
thorough, and the part assigned to the Electrical 
League was to collect funds in theaters and on streets. 
In this the league was signally successful, the total 
amount collected by its various activities reaching 
$102,143, of which $6272 was gathered in by the big 
flag demonstration. 

The flag, shown in the illustration, is 50 feet wide, 
75 feet long, and weighs 300 pounds. It belongs to 
the employes of the B. F. Goodrich Company, of 
Akron, Ohio. 

The original plan of apportioning the $6,000,000 
of War Chest fund was as follows: Red Cross, $2,- 
500,000; Y. M. C. A., $1,200,000; the balance of 
$2,300,000 to be distributed among thirteen smaller 
organizations, including the Serbian War Relief, 
Knights of Columbus and Y. W. C. A. 
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NEW YORK ELECTRICAL SOCIETY’S 
BANNER YEAR. 


The year ended May 8, 1918, was the banner year 
of the New York Electrical Society, in respect to 
increase in membership, average attendance at lectures, 
and financial resources. Within the year, 519 new 
members were received, making a total membership 
of 991. The average attendance at the society’s lec- 
tures was 417, which was the highest, with one excep- 
tion, among the 22 organizations which meet and have 
lectures in the Engineering Societies Building. The 
eight meetings of the season have been devoted to 
war subjects. 

At the annual meeting of the New York Electrical 
Society held June 6 the following officers were elected: 
President, A. L. Doremus ; vice-presidents, E. G. Ache- 
son, C. A. Benton, Philip Torchio; secretary, George 
H. Guy ; treasurer, Thomas F. Honahan. 

A life membership was presented to George H. 
Guy, secretary of the society for 30 years. 


CHEMICAL ENGINEERS TO HOLD SEMI- 
ANNUAL MEETING. 


The tenth semi-annual meeting of the American 
Institute of Chemical Engineers will be held at Gor- 
ham and Berlin, N. H., June 19-22, with headquarters 
at the Mt. Madison House. The program includes a 
number of very interesting papers on recent advances 
in the chemical industry and will also present a number 
of unusual features in the way of entertainment. 
Members of the Institute will also be given an oppor- 
tunity to visit the very extensive and varied chemical 
plants which have been developed as subsidiaries to 
the paper mill of the Brown Company by Hugh 
K. Moore. 
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Members of the Electrical League of Cleveland Carrying Big Flag in Victory Chest Parade. 
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Interesting River Span — 
Hoist Signal System— Protecting Pole Base—Soot Blowers 


INTERESTING ARRANGEMENT OF CON- 
DUCTORS FOR RIVER SPAN. 


Arrangement for Using Telephone and Ground Wire for 
Transmitting Energy. 


A 66-kilovolt transmission line 7%4 miles long con- 
nects the Powerdale station of the Pacific Power & 
Light Company on the Hood River to the Condit sta- 
tion of the Northwestern Electric Company on the 
White Salmon river, making possible the interchange 
of surplus energy between any combination of three 
companies, namely, the Pacific Power & Light, the 
Northwestern Electric and Portland Railway, Light 
& Power Companies. 

The river crossing requires three steel towers, all 
resting on concrete footings, and one of which is in- 
stalled on a rock that itself is 126 feet above high 
water. The center tower, the tallest of the three, is 
220 feet in height, and is a supporting tower, the other 
two towers being strain towers. The total river cross- 
ing is 2616 feet between strain towers, and 1993 and 
623 feet respectively between the strain towers and 
supporting tower. 

Wooden poles are used for the line, except at the 
Columbia river where the steel towers already men- 
tioned are employed. These poles, of cedar, average 
55 feet in height, frequent use of two-pole structures 
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THREE TYPES OF CONSTRUCTION 
AT BALD MT. NO.'S 90-99-100 


Fig 1.—Three Forms of Line Construction Employed on the 


Hood River-Condit Transmission Line, 
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Three-Phase Water Rheostat— 


being necessary due topography of country traversed 
and condition of soil. Five-unit suspension insulators 
are used on straight suspension, seven units on tension. 
The line conductors are 1/o seven-strand bare copper. 
A 5/16-inch Siemens and Martin steel stranded cable 
is carried at the top of the poles, earthed at each pole 
by a No. 6 galvanized iron wire. In addition, two No. 
8 galvanized iron wires for ordinary spans and 5/16- 
inch Siemens and Martin stranded steel cable for long 
spans are used for telephone line. 

For the Columbia river crossing the conductors 
consist of six 5@-inch 19-strand_ special high 
strength steel cables. Normally three of these are used 
for transmitting energy, one as the overhead grounded 
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Fig. 2.—Arrangement by Which Either of Two Telephone Con- 
ductors or the Overhead Ground Conductor May Be Used 
For Transmitting Energy Should One of Three- 

Phase Conductors Become inoperative. 


conductor, and two for the telephone circuit, making 
six steel conductors altogether. All conductors are 
dead-ended by means of dead-end insulators built up of 
four strings of insulators in parallel, each string be- 
ing composed of eight insulators. 

Should trouble develop to any one of the three 
power conductors arrangements have been made to 
transmit energy over any of the remaining conductors. 
The overhead conductor and telephone circuit may 
both be used for transmitting energy in emergency, as 
can be understood by the accompanying sketch. 

On the line side of the towers the ground wire is 
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attached to the top of the tower with the power con- 
ductors directly a short distance below, with sufficient 
clearance or space available so that the power con- 
ductors can be shifted to a point directly opposite that 
to which the telephone conductors over the river cross- 
ing are attached and the two telephone conductors are 
attached below. On the river side of the towers the 
ground wire still holds its position at top of the towers 
with the two telephone conductors immediately below, 
and the three power conductors immediately below the 
telephone conductors. Jumpers or flexible detachable 
connectors are employed so that in case of emergency 
any one conductor may be quickly shifted to make con- 
tact with either ground wire or either of the telephone 
conductors while isolating the conductor in trouble. In 
this way a broken conductor, shattered insulators or 
what not have only temporary effect in interrupting 
service. 


A THREE-PHASE IRON PIPE WATER 
RHEOSTAT. 


Temporary Rheostat ai ted for Testing Hydroelectric 
t. 


When the hydroelectric plant of the Detroit Edison 
Company at Geddes was ready for acceptance test am- 
ple water made it a convenient and simple matter to 


Water Rheostat Built Up From Material Lying Around on Job. 


use the water as resistance for loading up the genera- 
tors. The Geddes station contains two 500-kilowatt 
three-phase, 2300-volt generators each driven by a ver- 
tical-type Allis-Chalmers 600 horsepower turbine. 

The accompanying illustration shows the method 
of mounting the three electrodes of the three-phase 
supply from the generators to form a rheostat, and 
using the water on the upstream side of the station 
as resistance. The rheostat consists of the electrodes, 
supported from a pulley which in turn is carried by 
staging. All the material employed for the rheostat was 
lying around on completion of the station. The total 
capacity to be dissipated by the rheostat was about 
1500 kilowatts for short periods, and 1000 kilowatts 
for longer periods. 

The electrodes were made up of three 2-inch iron 
pipes, each about 10 feet in length. These were 
mounted upon 2309-volt insulators at one end and 
again a little more than half way past their center mak- 
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ing a distance of about 6 feet between insulators. The 
insulators were in turn fastened to wooden blocks, so 
that the spacing between electrodes was about 15 
inches. The rope was fastened to the top spacer. 

A rheostat of the form illustrated is quickly made 
from material on hand, and therefore costs practically 
nothing. It is flexible, since the electrodes may be 
raised or lowered into the water easily and quickly for 
all ranges of current between the limits set by gener- 
ator voltage and water resistance, this latter varying 
with depth of electrode submerged. The man manipu- 
lating the water rheostat, by use of an ammeter and 
split-ring current transformer or otherwise is able to 
maintain the values of current within sufficiently close 
limits. The installation is also safe, since the operator 
is well protected from live parts. 


INTERLOCKED ELECTRICAL HOIST 
SIGNAL SYSTEM. 


Visual Signal System, Supplemented by Electric Inter- 
locked Engine Throttle, Prevents Accidents. 


Many accidents have occurred at mines, blast fur- 
naces and similar places where hoisting machinery is 
in operation, on account of men mistaking or ignoring 
hoist signals, crushing men or allowing materials or 
men to fall into empty shafts, and so on. The accom- 
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Schematic Diagram of Interlocked Hoist Control and Signals. 


panying wiring diagram shows the way in which H. C. 
Cronk, chief electrician, the River Furnaces Company, 
developed an electrically interlocked hoist control that 
made impossible accidents due to ignoring signal lights 
or misunderstandings. 

Originally a scheme of lights, visual signals, was 
employed for indicating to the man in charge of the 
hoist whether a cage was ready for hauling upward 
or was to be left standing. A green lamp was used to 
indicate stationary conditions, a red lamp. for indicat- 
ing that it was desired to have the cage raised. Both 
were controlled by a double-throw knife switch manip- 
ulated by the man at the bottom. This scheme works 
all right so long as the signals are not misunderstood 
or ignored by the man in charge of the hoist, as 1s 
liable to occur. To overcome these defects a method 
was developed, the operation of which can be undef- 


June 15, 1918. 


stood by referring to the accompanying schematic dia- 
Tam. 

The method employed was to lock the engine throt- 
tle through a solenoid operated pin, thus preventing 
the man at the top from opening the throttle till the 

man at the bottom pushed the button that energized 
the coil of a double-acting contactor controlling the 
solenoid. When this was done the red lamp becomes 
extinguished and the green lamp lights, indicating to 
the man at the top of the hoist that all is well to start 
the hoisting engine, and thus start the cage up the hoist 
without endangering anybody. 

The balance of the cycle of performance is auto- 
matic. A hatchway switch installed in the cage shaft 
automatically drops out the double-acting contactor 
controlling the lights and locking solenoid as the cage 
goes up. The cycle is repeated by the descending cage, 
and thus the interlocking scheme works automatically 
for both of two cages, except at the time when the 
signal and release are given by the men at the bottom 
to raise the cage. 


FIRE PROTECTION FOR WOOD-POLE 
BASES. 


Protecting Covering for Poles Surrounded by Coal Pile. 


A Middle-West central-station company, like many 
more, had taken heed to the federal appeal to coal 
consumers to store coal now in readiness for the com- 
ing winter, and before cold weather and use of cars 
for movement of crops and so forth made coal deliv- 
eries difficult. This company was obtaining all the 
coal it could, and was storing it wherever possible. 

The land surrounding the power house has been 
utilized to the full, namely to hold some 15,000 tons. 
Through part of the ground used for coal storage 
passed a pole line carrying a 40,000-volt circuit. At 
first the land in proximity to this pole line had been 
kept free from coal, but gradually the coal pile neared 
the poles and promised to partly bury some of the poles 
for several feet. It was not considered objectionable 
that this occur except insofar as there was a possi- 
bility of the poles catching fire should the coal pile 
become ignited. 

To protect the base of poles surrounded by coal 
the company decided to employ a protecting covering 


Transmission Line Poles Before Protected by Cement Covering 
Previous to Being Surrounded by Coal. 
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of cement, of a mixture of about I part cement and 
3 parts sand. This cement was to be about 2 inches 
in thickness, and placed around the pole to a height of 
about 10 feet above ground, about 2 feet higher than 
the depth of the coal pile around the poles. The 
earth at the ground line surrounding the pole was re- 
moved for some 6 inches. A metallic form made up 
from existing material round the plant was erected 
round each pole, resting at its base in the trench 
around the base of the pole, and the cement then 
poured. 

The cement covering would not, of course, be suff- 
ciently submerged in the ground, nor of sufficient 
thickness to cause the poles to be susceptible to break- 
age by snapping off at the ground line, as so often 
happens with wooden poles encased in concrete; nor 
would the thickness of the cement coating be sufficient- 
ly thick to offer a barrier to fire should the fire be 
intense. However, the covering aims to merely pre- 
vent: charring of the pole should heating and spon- 
taneous combustion occur, and delay excessive heating 
of the pole until means of extinguishing the fire or 
isolating the surrounded pole could be carried out. 
The coating also serves to protect the wood from me- 
chanical injury. 


DATA ON SOOT-BLOWER PERFORMANCE. 


When labor is scarce, when every means of saving 
coal is under discussion and advisement, and the use 
of equipment to increase capacity as well as save fuel 
and labor is being advocated, actual performance of 
such apparatus assumes added interest. 

One of the more recent pieces of apparatus for 
enabling boiler-room economy is the mechanical blow- 
er. Some tests recently made by the Detroit Edison 
Company at their famous Conner’s Creek station offer 
data indicating the possibilities of the mechanical soot 
blower as a factor in saving steam, labor and time in 
removing soot. 

Steam-flow meters were installed in the steam line 
supplying 32 units of soot blowers to determine the 
amount of steam actually required to clean the boilers 
completely. There were 16 units each in two 2364- 
horsepower double Stirling boilers. Steam was turned 
on each unit for about 45 seconds, the total time re- 
quired by one man to complete the job being 45 min- 
utes. The steam consumed amounted to 2675 pounds, 
equivalent to a cost of about 28 cents, based upon a 
cost of II cents per 1000 pounds of steam. If the 
labor cost is taken at 25 cents, the total cost for labor 
and steam is 53 cents. As indicating the economy of 
using soot blowers it was estimated that had the work 
been done by hand, $5 would barely cover the cost, 


while the work would not be done so well nor so rap- 
idly, 


CAREFUL OPERATING SAVES FUEL. 


Fuel can often be saved in other parts of the cen- 
tral-station system than the boiler and engine room. 

Maintenance of power-factor near unity in the 
case of synchonous apparatus is particularly important 
at this time. Correct voltage also often reduces energy 
losses in motors and betters performance. Apparatus 
should be efficiently loaded, so far as possible, and 
units not actually needed shut down. In one recent 
case a large utility was able to save more than 600 
kilowatt-hours per month at low power-factor in only 
one substation by disconnecting a number of induction 
regulators not carrying load. There are many other 
opportunities. 
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Educational Propaganda for Reduction of Fire Losses— 
Circular Glass Cutter—Figuring Overhead—Among Contractors 


EDUCATION TO MINIMIZE ELECTRICAL 
FIRE LOSSES. 


National Board of Fire Underwriters Issues Fire-Preven- 
tion Manual for School Children—Extracts 
from Chapter on Electrical Fires. 


A valuable educational campaign on fire prevention 
as a part of the national movement for conservation 
has been undertaken by the National Board of Fire 
Underwriters. One of the features of it is a laudable 
effort to reach the young to recognize causes of dan- 
ger and to become more careful. For this purpose a 
gi-page booklet entitled “Safeguarding the Home 
Against Fire” has been prepared by the board for the 
United States Bureau of Education. It is a well illus- 
trated and simply written fire-prevention manual for 
the school children of America and should have an 
important influence in bringing its valuable lessons to 
impressionable young minds. 

An introduction on “Good Citizenship” has been 
written by P. P. Claxton, United States commissioner 
of education, in which he shows that the good citizen 
must divest himself of habits of carelessness that en- 
danger others as well as himself. The booklet con- 
tains 18 lessons on the magnitude of the country’s very 
heavy annual fire loss, on prevention of fires, and the 
numerous leading causes of fires, such as matches, oil 
lamps and candles, stoves, open fires, gasoline, kero- 
sene, gas, electricity, acetylene, etc. 

In the lesson on electricity the early history of this 
powerful force is briefly reviewed and its extensive 
employment nowadays explained. In this “Age of 
Electricity” every one should understand its laws and 
appreciate that it also has dangers as well as uses. 
The life hazard from contact with live conductors is 
first pointed out and then its fire hazards. Being an 
official statement of the attitude of the Fire Under- 
writers on the subject, and a strong plea for good 
electrical construction and careful use, we quote part 
of thts chapter as follows: 


UNDERWRITERS’ LESSON ON ELECTRICAL SAFETY. 


“However, we are studying about electricity as a 
fire hazard. Figures prove that the fire loss from elec- 
tricity is greater than that from any other single cause. 
A great many fires occur from defective wiring, bad 
insulation, poor switches, etc. These, of course, are 
usually the fault of the electrician who does the wir- 
ing, and for this reason no one should be employed 
who is not known to be expert and careful. Saving 
money by hiring a cheap workman may be a very ex- 
pensive kind of economy. 

“Fires due to the electric current often break out 
behind walls or under floors, where it is difficult to get 
at them. It also is important to see that any wires 
leading to connections outside the house are run in 
such a manner that there is no possibility of their be- 
coming crossed ,with a trolley or street-lighting wire. 
Sometimes such crossings occur during the progress 


of a storm, and in such cases the house wires may re- 
ceive a current much too strong for them, and one that 
will cause a fire. 

“But carelessness in the use of the electric current 
is the greatest hazard of all. For example, a woman 
is ironing with an electri¢ flatiron. The telephone bell 
rings, and she runs to answer, without remembering 
to turn off the current from her iron. She intends to 
hurry back to her work, but a caller arrives just as 
she finishes at the telephone, and soon she has for- 
gotten all about the iron. 

“The current does not forget; it keeps steadily at 
work, and the iron grows hotter and hotter. Some 
time later the woman smells smoke, and traces it to 
the kitchen. To her alarm, the ironing-board is ablaze, 
and some of the other furniture has begun to bum. 
If she had been called away from the house it might 
have been totally destroyed. 

“Do you say that this is not likely to happen in 
your home? The National Board of Fire Under- 
writers receives reports of about 100 fires per day from 
electric flatirons, curling irons, plate warmers, and 
similar devices. Some of these are big fires, and some 
cause loss of life. Do you suppose that in any of 
these cases the people expected to have fires? Not at 
all; they were merely careless, and the fires occurred. 
The only safe rule is: Never leave any kind of an 
apparatus with the current turned on. Do not relay 
upon so-called ‘safety’ devices. Sometimes these work, 
sometimes they do not. If one must leave even fora 
minute, the wire must be detached at the socket. In 
that way there can be no chance of a mishap. The 
widespread formation of such a habit would save 
many lives and millions of dollars. 

“There are also some precautions to be observed 
in using ordinary electric-light bulbs. Such lights are 
not generally dangerous unless misused, but it is un- 
safe to use them for warming beds or for drying 
clothing, as is sometimes done. A recent incident will 
show why this is so. A guest in a Pennsylvania hotel 
hung a damp garment over a light bulb in order to dry 
it out. Some time later he was carried unconscious 
from the smoke-filled room. Investigation showed 
that the heat from the light, because of being confined 
by the garment, became so intense that the glass first 
softened, and then collapsed. If help had not been 
close at hand the results might have been more serious 
than they were. 

“This incident calls attention to the heat generated 
by incandescent lamps and to the danger of confining 
this heat. It 1s decidedly unsafe to use paper or other 
inflammable shades on these lamps, as is sometimes 
done, unless they are protected by asbestos or metal. 

“Taken all in all, electricity is one of our most 
valuable servants, but its value and convenience should 
not lead one to forget that carefulness in its use 1s 
always a factor of safety. A home fitted with electric 
lights and appliances may be a safe home, but only if 
it be the home of careful people. 

“1. Remember that the human body is a con- 
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ductor; do not touch wires, rails, or anything else 
= which may be charged with electricity. 

“2. Do not have wiring done or connections made 
by any one but an expert and careful electrician. 

“3. Never leave an electric device even for a 
. moment without making sure that the current is 
turned off. 

“4. Never use electric- -light bulbs for warming 
beds or for drying clothes.” 

In calling these simple children’s lessons to the 
attention of our readers, it should be noted by con- 
tractors that they are a frank presentation of the situa- 
tion as the Fire Underwriters find it. The plea for 
good construction and for installation by experts will 
be noted with special interest. It may be used by rep- 
utable contractors in their publicity work to good 
advantage. 

The problem of minimizing the hazard of the flat- 
iron or other heating device is one wherein the dealer 
of the devices and the central station that supplies 
energy for them can help very materially by a few 
words of caution to the purchaser and user. An elec- 
tric heating device is a source of heat and like any 
other heating device may cause trouble when uncon- 
trolled. All that is necessary is to call attention to 
this fact and remind the purchaser that economy in 
the use of electricity, as well as safely from fire, will 
result from turning off the current when through using 
the device or when leaving it for any reason. 


CIRCULAR GLASS CUTTER FOR DIALS AND 
THE LIKE. 


By CuHarLes H. WILLEY. 


Frequently there is need to cut a circle of glass, 
such as used for covering the dials of gauges, recording 
instruments, clock faces, etc. For those who have 
attempted the feat with the ordinary glass cutter and 
only succeeded in shattering the glass, the home-made 
device shown in the accompanying sketch will be a 
welcome aid. It consists of a supporting fixture, a 
piece of round stock, and adjustable cutter bar, the 
end of which is made to receive an ordinary glass 
cutter. 
~ When cutting the disk, lay the pane of glass on a 
smooth, flat board. Obtain a smooth sheet of blotting 
paper or the like and place it between the glass and 
the board to insure perfect contact. Apply a reason- 
able amount of pressure on the cutter and slowly make 
one revolution—-never more than one, because to do so 
means poor results and a damaged cutter wheel. 

After scoring the disk, remove the glass cutter from 
the support and make four cuts, as shown in the sec- 
ond view. This is as necessary as the circular score, 
for it permits breaking the outlying segments away 
from the disk squarely. This device can also be used 
for cutting out gasket material, etc., by inserting a 
knife in place of a glass cutter. 


Net and Washer 


Device for Cutting Glass Diais and How to Break Away the 
Outer Part. 
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FIGURING OVERHEAD EXPENSES. 


With the object of reducing cost-keeping methods 
to something like a standard system for electrical con- 
tractors, John A. Piepkorn, state secretary of the Wis- 
consin Association of Electrical Contractors and Deal- 
ers, has been gathering data from practical sources, 
presenting same in convenient form, and sending the 
matter out to association members. His last worked- 
out plan applies to figuring overhead expenses, of 
which the following is the substance: 

If your annual sales amount to from $5000 to $15,- 
ooo, it is reasonable to assume that 25 per cent of 
your sales goes towards paying your own salary, rent, 
light, heat and power, automobile expense, estimator’s 
salary, stockroom expense, fire and liability insurance, 
advertising, donations and contributions, association 
dues, printing, office expense, postage stamps, bad ac- 
counts, loss and breakage of material, etc. This is 
your overhead expense. Your customers must pay 
this the same way as they pay for the material and 
labor you put in a job. Besides, you owe it yourself 
and to the industry that your customers should pay 
you a reasonable profit on the transaction. The law 
says 10 per cent net is a reasonable profit. 

Here is an illustration of an easy way to figure 
your job, to make 10 per cent net. If your cost of mate- 
rial and labor on an estimate is $60; if your overhead 
is 25 per cent, and you desire to make Io per cent net, 
then add two ciphers to vour cost of material and 
labor, giving $6000. Divide this by 65, which gives 
you $92.31, uns selling price. The proof of this 1s as 


follows: | 

Cost of material and labor ............ ccc ccc eee cee eee eae $60.00 
25 per cent overhead on selling price............0 ccc cue v eee 23.08 
10 per cent net profit on selling price.................... 9.23 
Selling price, as above ......... ccc cee ee ence eee eenes $92.31 


If cost of material and labor is $60, your overhead 
Ig per cent, and you wish Io per cent net, then divide 
by 71. If overhead is 21 per cent and you want 10 
per cent net, divide by 69. If your overhead is 25 
per cent and you want to make 5 per cent net, then 
divide by 70. - 

In conclusion, he says: We have 101 members, and 
we want 99 more by July 1, 1918, to help the 1o1 
members to bring about a condition to enable us all to 
make a better living out of our business. Will you be 
one of the 99? The next meeting of the association 
will be held at Wausdu, Wis.. on August 8 and 9. 


AMONG THE CONTRACTORS. 


The electrical contracting firm of M. A. Bryte, 
Ine., announces its removal from 788 Mission street 
te 543 Golden Gate avenue, San Francisco, Cal., where 
Letter facilities are available. 

The firm of Rubel Brothers, Inc., Glenmore ave- 
nue, brooklyn, N. Y., has awarded a contract to the 
Ceorye Weiderman Electric Company, Inc., 191 Flat- 
Lush avenue, Brooklyn, for electrical work in connec- 
tion with the erection of a large new ice-manufactur- 
ing plant at Blake and Van Sinderen avenues, to cost 
about $50,000. 

Sussman & Sussman, operating a general electrical 
contracting establishment, have announced the removal 
of their shop and offices from 225 Lexington avenue 
to 8 East Thirty-first street, New York City. 

The Ford Motor Car Company, Highland Park, 
Detroit, Mich., has awarded a contract to the K. W. 
Electric Company, 49 Lawrence street, Kearny, N. J., 
for all the electrical work in connection with a new 
one-story factory building, about 50 by 85 feet, on 
Newark Bay. ° 
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Electric Shops in Rockford and Sheboygan—Hotpoint Nat- 
ional Publicity — Increasing the Use and Sale of Fans 


A TYPICAL FIXTURE DISPLAY. 


A display of lighting fixtures in the electrical store 
of the Miller-Santee Company, Rockford, Ill., is 
shown herewith. Fixtures of the several designs are 
as well grouped as mav be in the space that is avail- 
able. The class of goods to which the attention of a 
customer is being directed can be lighted, making an 
effect that displays that class or group of fixtures to 
advantage. 


View In Milier-Santee Electric Shop, Rockford, ill. 


The Miller-Santee store is well located, just next 
door to the main office of the central station, the Rock- 
ford Electric Company. This brings a large patronage 
to the store, since the central station does not sell 
appliances or do contracting work. The Miller-Santee 
Company handles all kinds of electrical appliances and 
also is one of the leading electrical contracting firms 
in Rockford. 


HOTPOINT TO CONDUCT PUBLICITY 
CAMPAIGN. | 


The Hotpoint Division of the Edison Electric 
Appliance Company has formulated an extensive plan 
of publicity, designed to reinforce the sales efforts of 
its distributors, all over the country, in marketing 
this company’s appliances. Special attention is called 
to this use of electricity as a means of economizing 
in fuel and food supplies and lightening labor. Its 
advertising program includes full-page advertise- 
ments, over the signature of the Edison Electric 
Appliance Company, some of which have already ap- 
peared in such magazines as the Saturday Evening 
Post, Ladies’ Home Journal and Literary Digest. In 
this advertising matter is emphasized the importance 
of co-operating with the Government in its food, fuel 
and power conservation plans. In fact, the com- 
pany’s electrical appliance features are mentioned 
merely incidentally, as contributing to the broad, na- 
tional purpose involved in war service. 


It is estimated that this advertising is reaching 
seventy-three million people; and its benefits, it is as- 
sured, will be reflected by the increased sales of the 
company’s distributors evervwhere. It is urged, also, 
that the dealers supplement the company’s national 
publicity with liberal advertising in local newspapers. 


ST. PAUL ELECTRIC COMPANY IN NEW 
BUILDING. 


The St. Paul Electric Company’s new building, 


. situated at 145-7 East Fifth street, St. Paul, Minn., 


is illustrated herewith. It was designed and construct- 
ed to meet the requirements of this company’s expand- 
ing business as jobber in electrical supplies. The 
new building affords sufficient floor space to enable 
the company to carry a large and varied stock under 
one roof, relieving it of the necessity of using several 
warehouses. 

The St. Paul Electric Company, which has been 
in business in that city 19 years, is strictly a north- 
western institution, financed and managed by north- 


New Buliding of St. Pau! Electric Company. 


western men. Among those active in its affairs are 
B. B. Downs, president, and S. B. Howarth, secretary 
and treasurer. 
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Window Display, Store of Acker Electrical Company, Sheboygan. 


EFFECTIVE DISPLAYS IN A WISCONSIN 
ELECTRICAL STORE. 


Window displays and intefior store decorations 
have been carried to a high degree of effectiveness in 
the appliance and fixture store of the Acker Electrical 
Company, Sheboygan, Wis. The three illustrations 
presented herewith show that number of interesting 
features. The store front, viewed from the sidewalk, 
shows highly illuminated window displays, attrac- 
tively arranged and well balanced. The interior of the 
store is made up of departments and booths, segre- 
gated for different classes of goods. One of the fix- 
ture booths, herewith given, constitutes an unusually 
striking display, the setting being ideal for a sales talk 
to a customer. In another illustration, giving a half 
view of the main floor, are shown washers, vacuum 


i 


ra “> 
a ee ee >! 
< 


Se L-R e 
ei Sn ed CD 


BEEBCTRIGCGAL BEV LEW 


> ay An i i y 
n ET l . È j . I Í i; já 

: t Lono i PN 1 ehh he: 

à i even ü C a 
oe nail 7 


Appliances on Sale In Store of Acker Electrical Company. 


cleaners and ranges. The ample space in the aisle 
relieves it of the impression of being crowded quar- 
ters. The head of this company, John L. Acker, gave 
an interesting talk on his sales and contracting meth- 
ods at the recent convention of the Wisconsin State 
Association of Electrical Contractors and Dealers at 
Madison. 

In this connection reference may be made to Mr. 
Acker’s success in building up a fine business in elec- 
trical appliances and supplies by close co-operation 
with the central-station company operating in that city. 
His efforts, not only in selling merchandise but in in- 
creasing the power load of the central station, pro- 
mnioted this co-operative spirit. After a number of years 
of mutually profitable business, the central-station com- 
pany, which had been a competitor in the appliance 
line, finally relinquished that branch in his favor. 
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Fixture Booth, Acker Electrical Company Store. 
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Making the Electric Fan More Useful 


Third Article of Series Advocating More Efficient and More 
Extended Use of Fans—Timely Need for Publicity and More Effec- 
tive Advertisins—What the Dealer and Other Interests Can Do 


HE fan season is now getting into full swing and 
this suggests the timeliness of bringing to the 
attention of the dealer and others interested in 


the increased sale and use of 
electric fans, methods for devel- 
oping these varied uses and 
bringing them to the attention of 
the public. 

In two earlier sections of this 
article some of these as yet not 
generally known uses were dis- 
cussed. Included in this varied 
assortment of uses were ventila- 
tion, heating, drying and more 
effective cooling. These do not 
by any means exhaust the possi- 
bilities for usefulness of the fan. 
Many of these uses, practically 
all of them, one should rather 
say, have been only imperfectly 
developed and a scientific study 
of them would doubtless lead to 
more efficient and therefore 
much more general utilization. 


Let Public Know About Fan Uses. 


In the two sections of this article 
which have already appeared in the 
EvectricaL Review of February 16 and 
April 13, 1918, it was shown that the 
electric fan ts still used almost entirely 
for cooling only and the public in gen- 
eral is unaware of the many other use- 
ful applications for which it ts capable 
of being employed. Ventilation, heating, 
drying and advertising were some of 
these other uses pointed out. 

This third article discusses the part 
that manufacturers, jobbers, central sta- 
tions and dealers can play in bringing 
these other uses to the attention of the 
public. The present higher prices of 
fans and the tendency to put up with 
discomforts as patriotic war-time econo- 
my may restrict fan sales this summer, 
if these other, year-round uses are not 
also featured along with the timely cool- 


in the development of numerous electric industrial 
heating applications. 
Of course, the war precludes anything of this kind 


until the restoration of normal 
conditions, but it is deserving of 
some thought as a means of 
building up after-the-war busi- 
ness. Whether undertaken co- 
operatively by all or most of the 
fan manufacturers, or individu- 
ally by some of the most pro- 
gressive of them, research work 
along these lines would doubt- 
less yield splendid returns at 
relatively small outlay. 


TIMELY NEED FOR PUBLICITY ON 
VARIED FAN USES. 


It has already been shown 
that the general public is scarcely 
acquainted with any other use of 
the fan aside from cooling in 
summer. Other uses evidently 
can be brought to its attention 


Again, such a study of the fan 
and its possibilities would almost 
certainly result in the develop- 
ing of entirely new uses that as 
yet are scarcely ever thought of by the layman. 


ing effect. 


DESIRABILITY OF SCIENTIFIC RESEARCH ON FAN Uses. 


Although the time is not propitious for undertaking 
it, there is unquestionably need for research work on 
improved and newly developed uses for the electric 
fan. .A\t first thought this may seem an odd statement 
in view of the quarter century or more of use of this 
appliance, but, as already pointed out in the earher 
articles, the fan is still used almost exclusively for 
sumimer-time cooling and in very many cases ineft- 
ciently at that. Some of its other uses, such as for 
ventilation and heating, are not only little known but 
reiuire a considerable knowledge of these subjects in 
order to obtain satisfactory results. The fact of the 
matter ts that ventilation in general is an involved sub- 
tect about which there is an amazing difference of 
opinion, chiefly because of the comparatively small 
amount of research work that has been done upon it. 
The practically pioneer investigations of the Chicago 
Commission on Ventilation undertaken in recent vears 
have brought out many interesting facts, but these and 
other studies deserve extension to find out just how 
far the possibilities of the electric fan deserve exploit- 
irg in this direction. That it has definite possibilities 
is unquestionable. 

In view of the extremely valuable results developed 
on improved and new uses for incandescent lamps as 
the result of research work undertaken for the lamp 
manufacturers, it is not unreasonable to expect equally 
valuable results from research work on fan uses initi- 
ated by the fan manufacturers. Central stations might 
also undertake work of this kind with proft, as a num- 
ber of them in large cities have done successfully 


only through a wide educational 
publicity campaign. The war- 
time requirement of economy 
may seemingly make such pub- 
icity inadvisable. On the ather hand, this very 
economy will probably reduce the sale of electric 
fans this summer, especially in view of the higher 
prices of fans now prevailing. Many prospective pur- 
chasers will hesitate at incurring the expense of buying 
a fan, feeling that to put up with discomfort on the 
comparativ ely small number of verv hot days we may 
have is dictated not only by thrift, but by patriotic 
duty. 

If the attention of such prospects is called to the 
fact that a fan purchase is an investment not only for 
the comfort of a few days or weeks, but for substan- 
tial all-vear-round utility, the hesitaney at making the 
purchase now will vanish. If in addition it is shown 
that discomfort means inefficiency and that purchase 
of the fan will promote efficiency not only on hot, 
sultry days but also on rainy, inclement days when 
there is no movement of the oppressive air indoors, 
furthermore that the fan can be used very advan- 
tageously to aid drying, blowing away of bad odors, 
facilitate heating of a room, increasing the display 
value of a store window, etc., the prospect will quickly 
realize that the fan is not merely a hot-weather luxury 
but a device for general utility at all seasons of the 
vear. Therefore the publicity on these other uses of 
the fan should be undertaken without delay. 

This educational publicity should be participated in 
by every factor interested in the production, sale and 
use of fans, that is, manufacturers, jobbers, local deal- 
ers, and central stations. It may be conducted more 
or less co-operatively or independently. Little argu- 
ment is needed to show its value to all of these inter- 
ests. Whether conducted by manufacturers through 
national mediums of wide circulation, by jobbers 
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through state or county journals, by the central station 
and retail dealer through local newspapers, the public 
should be impressed with the value of making its fan 
` purchases now, for use not only now but at all seasons. 


How ADVERTISING CAN BE Mabe MORE EFFECTIVE. 


Advertising specialists agree that the effectiveness 
of advertising is greatest when it is timely. For this 
reason the general advertising of electric fans has been 
confined almost exclusively to late spring and summer 
and only the cooling breezes of the fan have been fea- 
tured. The timely advertising just now should be, as 
before, special featuring of the cooling effect of the 
fan but not entirely neglecting other uses for the rea- 
sons already referred to. 

An effective and clever way of doing this is to have 
the center of the ‘‘ad’’ depict a scene showing a fan 
promoting comfort and efficiency on a hot day, and 
surround this by a number of small sketches forming 
a border of scenes, each showing other uses of the fan 
at various times of the year. Among such scenes may 
be, say, a dozen arranged according to the months of 
the year as follows: | 

July—Blowing “Old Glory” in store window. 

August—Drying photographic prints. 

September—Drying fruits and vegetables instead of 
ordinary canning and preserving. 

October—Blowing odors and 
kitchen transom. 

November—Drying clothes on a rainy day. 

December—Circulating hot air from the furnace 
on windy days. | 

January— Warming a room quickly by blowing air 
against the steam radiator. 

February—Preventing frost from forming on store 
windows, T 

March—Humidifying the room by blowing air over 
a pan of water with wicks or blotting paper extending 
over its edges. 

April—Stirring the air in an office on a damp day. 

May—Ventilating a “movie” theater by oscillators 
along the side walls. 

'  June—Blowing fresh air into a bedroom on a wind- 
less night. 

+ Some such arrangement gotten up by a skilled ad- 
. vertising man will tell a very forceful message in pic- 
tures almost without words. It will show at a glance 
that the fan purchased for summer-time comfort will 
‘be of service for a variety of purposes throughout the 
year, so that the investment will bring continual re- 
turns and should be made forthwith. 


INSTRUCTIVE BOOKLETS ON FAN USEs. 


Another means of giving publicity to the utility of 
the fan that should not be overlooked is by means of 
little booklets preferably prepared by the fan manufac- 
turers for distribution by their local dealers. Such 
booklets may well give pointers on how to use the fan 
most effectively for cooling, and also give illustrated 
suggestions on a variety of other uses. 

Many booklets have been prepared by fan manu- 
facturers for distribution among purchasers, but they 
have taken too much for granted. The fact is that the 
general public does not even know how best to use the 
fan for cooling, and much less for ventilating, drying, 
etc. Such booklets should be made to instruct along 
these lines and should be written in clear, understand- 
able language. The cost of such a booklet given with 
each fan will be small and yet it will be appreciated by 
the purchaser as a service by both the maker and seller 
to promote the highest efficiency and utility of their 
product. 
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THE DEALER'S PART IN INCREASING USE OF THE FAN. 


The electric fan dealer, being the man who comes 
into close contact with the purchaser, can and should 
play an important part in promoting better and wider, 
use of the fan. In the first place, he should be in posi- 
tion to render maximum service to the buyer through 
intelligent and fair advice as to the type and size of 
fan that should be bought. A few simple questions 
will disclose where and for what purpose the fan is 
intended to be used. The dealer should then be in a 
position to state whether a stationary or oscillating fan 
will serve best for the purpose and what size it should 
be. Considerable knowledge of the uses of fans and 
their characteristics is needed, also judgment as to 
other possible uses that the purchaser may be induced 
to try aside from the one he is then contemplating. 

It is contended by some that the dealer's province 
is to sell only that which he is asked for and not to 
palm off something else. This is splendid policy when 
the purchaser knows very definitely all about the arti- 
cle and just what. he wants it for. Even then he will 
not resent advice that will clearly give him better serv- 
ice from his purchase, and certainly the purchaser who 
is not familiar with the article he is buying will be glad 
to receive all the unbiased advice he can get. The 
dealer will usually show by his attitude whether he is 
trying to give added service by the advice he gives or 
whether he is trying to sell a more expensive or obso- 
lete model instead of one that is sought. An intelli- 
gent dealer will not run the risk of making his cus- — 
tomer dissatisfied when by tactful and proper advice 
he can make him one of the best props of his business 
—a satisfied customer, one who will appreciate intelli- 
gent suggestions on electrical purchases and will come 
back for many other purchases. 

To make his remarks on other uses of the fan more 
effective, the dealer can easily rig up some simple dem- 
onstrations. For instance, the drying effect can be 
shown by blowing the breeze from a fan against a 
damp handkerchief or cloth, arranged on a small rack. 
This will impress the women folks who appreciate aid 
in quickly washing and drying gloves, handkerchiefs, 
collars, and other small apparel. One bright dealer 
showed the drying effect very simply when a pros- 
pective purchaser happened to come to the store while 
the floor was being mopped. He placed a 12-inch fan 
on a folded newspaper on the floor and it was found 
that the part of the floor over which the breeze was 
blown dried over twice as rapidly as the remaining 
portion. Larger demonstrations of drying clothes can 
be shown in connection with an electric washer dem- 
onstration. The advertising value of the fan can be 
shown to merchants by blowing flags, streamers or 
balloons in the store window. 

With a little thought and ingenuity the dealer can 
not only make his fan display in the store windaw so 
attractive as to bring the passersby into his store, but 
having once entered he can interest them:in the varied 
uses of the fan so as to increase to a large extent his 
sales of fans over what they would be if no effort were 
made to advocate any other use but cooling during hot 
weather. That this is a very timely means of prevent- 
ing stagnation in fan business, if the season should 
turn out to be rather cool, and because of the thrift 
movement that 1s sweeping the country, has been de- 
clared by several dealers who have given thought to 
the problem. Above all, it should be kept in mind that 
the fan is an effective means for increasing efficiency 
in a variety of ways and that bringing to the attention 
of the people ways of improving efficiency in these 
strenuous times is a patriotic duty. 
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ELECTRIC TRUCKS AND TRACTORS MEET- 
ING WAR PROBLEMS. 


Ease of Operation Permits Release of Men for More 
Essential Duties. Economical Performance 
a Timely Asset. i 


The advantages of the electric tractor and truck, 
deriving power from the modern storage battery, are 
being recognized in a widening range of uses. In these 
strenuous times when the man power, motive power 
and resources of the nation are intensely in demand 
there is ample room for all utilities of proved efficiency. 

It is no discredit to the electric trucks and tractors 
to say that they are not nearly so well suited to require- 
ments on the battlefield as are the gasoline vehicles, 
of which thousands are requisitioned for duty in for- 
warding ammunition, moving troops and supplies, and 
enabling commanders to rapidly survey their fields of 
action. This matchless service is freely conceded to 
the vehicles driven by the gasoline engine. Much of 
the great stores of gasoline are required for this and 
kindred services in prosecuting the war. 

There is no better way of conserving this class of 
fuel than to turn over to the electric vehicles the urban 
haulage, the navy-yard, shipyard, and terminal trans- 
portation, factory and other industrial service, which 
‘they can perform more efficiently and more economic~ 
ally than by any other motive power. In moving 
material, products and supplies, to meet urban 
demands ; in factory, industrial plant, dock and term- 
mal haulage, a high rate of speed is not required, nor 
are long-distance trips necessary as a rule. 

Electric trucks and their mechanism are of simple 
design, and do not require the skill of a trained me- 
chanic to operate them, nor to keep them in order, as 
is the case with a gasoline-operated truck. When the 
storage battery becomes discharged the renewal of 
power is either a simple process of recharging or a 
matter of replacing the exhausted battery with one 
fully charged. Neither one of these operations requires 
the loss of much time. The electric vehicle must keep 
within reach of its available power renewal; but so 
must the gasoline vehicle. 

Electric trucks, according to authentic sources of 
information, are performing in New York City the 
work of 15,420 horses, which would require 2,775,000 
bushels of oats and 84,800 tons of hay to feed them 
for a year. The fact that the use of horses in such 
service has a direct bearing on the food situation, and 
that their use requires a much larger number of men 
than is justified by the service rendered, has tended 
to put the horse out of consideration as an economic 
factor in such service. The horse will still have his 
utility, but it is now considered that 90 per cent of the 
haulage work performed by this animal could be 
accomplished more expeditiously by the electric 
vehicle, and with a vast saving in food, money and 
equipment. | 


Many electric trucks and tractors are safely oper- 
ated around plants by women. Regardless of whether 
the industrial electric is operated by a man or a woman, 
it is figured that each truck or tractor, on an average, 
releases from four to six men, thus increasing mate- 
rially the available man power of the country for other 
duties in factories, munition plants, shipyards and 
allied trades. 

An example may be given of a cold-storage ware- 
house in which an electric tractor pulls a train of 12 
trailers loaded with eggs, in and out of narrow aisles 
and tight places, making “S” curves and sharp turns 
with ease—each trailer “tracking” perfectly. The 
motorman in this instance, is an old man, incapable 


Walker Electric Tractor Equipped with Electric Crane for 
Quickly Loading Traliers. 


of exerting much physical force,—nor need he—in per- 
forming his duties, which consist of sitting on a com- 
fortable seat and operating the simple control of this 
equipment, which transports the train of fragile freight 
safely and speedily. 

The electric tractor is successfully and economic- 
ally used in moving trailers for the delivery of lumber 
at centers where it enters into construction work. 

A most interesting and important plant for the 
manufacture of electric haulage trucks and electric 
tractors is that of the Walker Vehicle Company, at 531 
West 39th street, Chicago. This concern is successor 
to the Automobile Maintenance Company, established 
in 1905. Its present shop facilities, including up-to- 
date motor-driven tools, are such as ure required for 
producing practically all parts except the storage 
batteries. 

Besides turning out electric trucks for general 
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haulage service, the Walker Vehicle Company has pro- 
duced a number of electric tractors, on Government 
order, for use in yards, docks and plants. These trac- 
tors are equipped with the electrically operated crane. 
The accompanying illustration is that of a Walker 
electric tractor, equipped with an Edison storage bat- 
tery of 6o cells, A-12 type. The box containing the 
battery which sets upon the rear section of the truck, 
is designed to be lifted off, when the battery is 
exhausted, and replaced by a box containing a battery 
of fully charged cells. It takes but a few minutes to 
make this change. The electric crane, shown in the 
picture, has the capacity for a 2-ton lift. The direct- 
current motor, with controller, is connected to the 
İ oisting sheave by inclosed reduction gears. The 
distinctive feature of the Walker electric tractor con- 
sists of the driving mechanism, inclosed in the hollow 
rear axle. The motor, with hollow armature shaft, 
mounted on ball bearings, is designed for the maximum 
efficiency under variable load conditions. The Walker 
balance drive in this mechanism is such as to transmit 
power from the motor to the rims of the rear wheels 
by means of two shafts extending from a direct-con- 
nected, bevel-gear type of differential, to the center of 
each hollow rear wheel, there connecting with two idler 
gears in each wheel, by which the rim gears are en- 
gaged. By these means the power from the motor is 
transmitted in a balanced manner to the rims of the 
driving wheels, without any side thrust. 

This type of tractor 1s equipped with an automatic 
coupler for connecting with trailers, on which a load 
of 15 tons may be hauled. 

The Walker Vehicle Company's line of haulage 
trucks are made in five sizes, ranging from 1000 to 
10,000 pounds capacity. While the tractor, illustrated 
herewith, is supplied with the Edison battery, both 
tractors and haulage trucks are also adaptable to the 
use of lead storage batteries. 


ELECTRIC TRUCK FOR COAL AND ASH 
HANDLING. 


Experience of Municipal Plant Proves Economy of Elec- 
tric Haulage. 


In the early part of last summer the Kettering 
Urban District Council (England) placed in service 
a 3!4-ton electric tipping wagon for delivering coal to 
their electric supply station and removing ashes and 
clinker from the same place. The trips were regular, 
the loads and distances definite, and the service such 
that absolute reliability was a necessity. Data as to 
the performance of this truck, which was a General 
Vehicle, 314-ton tipping truck, is appended: 


Total mileage covered 1.0... 0. cc cece ccc e ce ccc cece 3,50 
Coal carted, tons of 2240 pounds..... ENT ET 5,409 
Clinkers carted (works), tons of 2240 pounds........ 995 
Clinker carted (destructor), tons...........c.ecccceees 90 
Current used, 5840 kilowatt-hours at 2 cents.......... $116.50 
Drivers’ and other wages, maintenance, licenses, insur- 

INCE. «Cs ova a ators acai S oes genres ey E & oni ne ees 1155.00 
Interest and sinking fund.............. 0. cece cece eee 755.00 
Running costs per ton carted (average).............. $0.30 


From these data it is seen that the machine cov- 
ered 3500 miles, carted 6494 tons of coal and clinker, 
and consumed 5840 kilowatt-hours, equivalent to 1.67 
kilowatt-hours per car-mile, or 0.9 kilowatt-hours per 
ton transported during the nine months. 

The saving accomplished over horse haulage—ig- 
noring for the comparison the patriotic act of saving 
fodder by eliminating the horses and additional man- 
power made available because of the more intensive 
work enabled by a mechanically-propelled truck and 
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absence of caring for live stock for the nine-month 


-= period amounted to $708. During this period of con- 


stant work not a single day’s delay was chargeable to 
the truck or anything connected with it. 


ELECTRIC TRACTORS IN GOVERNMENT 
SERVICE. 


Their Use Solves Quartermaster’s Department Problem 
in Chicago, Saving $622 in Four Days. 


Two hundred carloads of supplies to be trans- 
ported a distance of 1678 feet from one Government 
warehouse to another! How could it be accomplished 
in the shortest time and at the least cost? 

This was the problem confronting the Army Quar- 
termaster’s Department in Chicago. The railroad was 
available, but delay in transportation was probable be- 
cause of car shortage and the time required to gather 
equipment. Delay was out of the question, for great 
quantities of material were coming in every day and 
room had to be made for it. Besides, the cost of trans- 
porting such a quantity of material by rail so short 
a distance would be exorbitant. Every possible means 
of accomplishing the work was carefully considered 
and the electric industrial tractor was finally decided 
upon as the most practical and efficient method. ` 

The goods to be transported were stored in a ware- 
house and were to be carried 678 feet through this 
building, across a 1000-foot tram and distributed to 
their proper storage place in the main warehouse. The 
tram is built of 2 by 6-inch pine planks and is just 
wide enough for two electric industrial tractors and 
trailers to pass without difficulty. The approaches to 
,the two warehouses are on 2 per cent grades, and as 
the work was done at a time when snow was abundant 
and the temperature was below zero, slippery surfaces 
were just a few of the difficulties encountered and 
overcome. 

The trucks (trailers) were loaded in the warehouse 
where the electric tractors were hooked onto the train, 
varying from two to six trailers, and proceeded 
through the building to and across the tram, up a 2 
per cent grade on a sharp double turn, into the main 
warehouse, where the trailers were dropped at ele- 
vators or doorways for final unloading. 

The electric tractor was then hooked on to a train 
of empty trailers, or, as was the case most of the time, 
a train loaded with material for other warehouses. The 
operation, it will be seen, was continuous, the electric 
tractor always being kept busy, and, as a result of the 
kigh efficiency obtained, the job was completed in the 
remarkably short period of four days. 

At the time the various transportation methods 
were being considered, it was figured that the cost per 
truck by railroad would be $4, and as there were 200 
carloads to be moved, the total cost, exclusive of load- 
ing and unloading, would be about $800. 

The total cost of transporting this material by elec- 
tric tractors and trailers, including every item of ex- 
pense, was $177.64, thereby effecting a saving of 
$622.36. 

In addition, the electric tractors and trailers picked 
up material at the sources and deposited same at final 
destinations, thus eliminating two extra handlings and 
effecting a proportionate saving. 

The electric tractors employed, made by a Chicago 
concern, were the standard equipment as used by 
manufacturing companies and railroads all over the 
country, which are also extensively used in many am- 
munition plants where they are operated by women, 
thus releasing additional men for other-war-time duties. 
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BOOK REVIEWS 


“Finding and Stopping Waste in Modern Boiler Rooms.” 
Compiled by George H. Gibson, assisted. by Percy S. Lyon. 
Philadelphia: Harrison Safety Boiler Works. Cloth, 274 

ages (4% by 7 inches), 213 illustrations. Supplied by the 
lectrical Review Publishing Company, Inc., for $1.00. 

A practical book whose purpose is to save fuel and 
reduce operating costs by educating plant owners, 
managers and operators 1n the ways of the boiler room. 

The book is divided into five sections. The first of 
these considers fuels, coal classification, size, sampling, 
analyses, heating value, steaming value, influence of 
ash and clinker, weathering and storage, purchase on 
specifications, oil and gaseous fuels. The second sec- 
tion covers the chemistry of combustion, methods of 
controlling and performing it; influence of grate sur- 
face, stoker arrangement, furnace design, flue and stack 
proportions, etc., condition of fuel bed upon combus- 
tion; instruments for determining and maintaining 
combustion efficiencies. The third section treats of 
heat absorption, improving heat absorption, relation 
between heating surface and boiler capacity, boiler 
setting, refractories and fire brick, soot, scale, soften- 
ing feed-water and feed-water heating. The fourth 
section on boiler efficiency and boiler testing covers 
heat balance, heat absorbed by boiler, heat losses due 
to moisture in the coal, hydrogen, chimney gases, CO,, 
combustible in the ash, moisture in the air, and unac- 
counted for loss, efficiencies, efficiencies with different 
coals, boiler capacity and efficiency, and boiler trials. 
The fifth section on boiler plant proportioning and 
management discusses various arrangements of auxil- 
iaries with regard to their effect upon feed heating and 
also describes the Polakov functional system of boiler 
room management. 

The book is the compilation of data and informa- 
tion gleaned from many reliable widely scattered 
sources. References are given wherever possible. The 
proofs were read by Henry Kreisinger, Bureau of 
Mines. The book is intensely practical and should 
certainly aid the owner and managing forces of boiler 
rooms to a better understanding of the requirements 
for economical operation and methods of meeting 
them. A boiler room operator that reads and studies 
this treatise on boiler room practice cannot fail to 
better understand his duties and their purpose, and 
thus becomes of greater value to his employer and 
himself. And when this condition obtains there is 
greater likelihood that many needless and excessive 
wastes in the boiler room may be found and reduced. 


“Continuous-Current Motors and Control Apparatus.” 
By W. Perren Maycock. New York: Whittaker & Company. 
Cloth, 348 pages (4%x7% inches), with 151 illustrations. Sup- 
plied by Electrical Review Publishing Company, Inc., for $2.25. 

This volume, designated in its subtitle as “A Prac- 
tical Book for All Classes of Technical Readers,” is 
evidently the tenth volume issued by this well-known 
British consulting electrical engineer, who was for- 
merly connected with the European Publishing Depart- 
ment of the Westinghouse Company. Though differ- 
ing somewhat in style from Mr. Terrell Croft of this 
country, and naturally devoting himself to British 
instead of American practice, Mr. Maycock likewise 
aims to write clearly and in terms easilv understood 
by the average reader. To aid in this, he uses good 
mechanical analogies and employs clear line drawings 
for a large share of the illustrations. Mathematics are 
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introduced to a very limited extent, and while some of 
the apparatus discussed in this volume does not cor- 
respond to what is on the market in this country, this 
work should nevertheless be both interesting and in- 
structive to American readers. Indeed, the somewhat 
different presentation should afford that stimulus to 
thought which is highly desirable on the part of those 
connected in various ways with the manufacture, 
installation or operation of direct-current motors. 

Illustrative of the somewhat un-American termi- 
nology used by the author, he states in his introduction 
that the scope of this volume “may be briefly described 
as kinds, connections, actions, testing and applications.” 
Much of the volume is devoted to motor-starting and 
controlling mechanisms, and a carefully classified sec- 
tion treats of various motor troubles and their reme- 
dies. The question and problems appended to the 
various chapters, and numbering hundreds in all, show 
that the volume may also be adapted for class use. 
Then an appendix discusses the calculation of the 
various resistance steps of a starter for a motor, and 
the action of the motor and of the allied controlling 
apparatus. 


“Practical Electricity.” By Terrell Croft. New York: 
McGraw-Hill Book Company. Cloth, 646 pages (5%4x8 
inches), 548 illustrations. upplied by Electrical Review 
Publishing Company, Inc., for $2.50. 

Many books have been written on the elements of 
electricity and magnetism. As a rule, the authors have 
been college professors who prepared their books espe- 
cially for students. This book by Mr. Croft, while 
covering the same ground as most of these texts, does 
it in a very unique way. He presents the general prin- 
ciples of the subject, both theoretical and practical, and 
yet does it in such a practical way as to appropriately 
call his book “Practical Electricity.” It is very excep- 
tional to find a text in which so much pains have been 
taken by the author to explain fundamental laws and 
facts in such detail and so clearly. Avoidance of» 
higher mathematics in the treatment makes the book 
suitable for the general reader as well as the student. 
By use of exceptionally copious illustrations and 
mechanical analogies the text is further elucidated. 

The general arrangement of the text also differs 
considerably from that usually followed in books on 
this subject. The first part of the book is devoted to 
elementary concepts of matter, magnetism and elec- 
tricity, according to the electronic theory—one of the 
first attempts to present the subject in this most mod- 
ern way. The laws of electric and magnetic circuits 
are then developed so as to lead the reader at about 
the middle of the book to the principles and construc- 
tion of direct-current generators and motors. Alter- 
nating-current principles are then treated and finally 
alternators, transformers and distributing systems. 

From this condensed summary it is evident that 
the author has reviewed both the theory and practice 
in its elements. He has included much that usually 
would be given only in a book treating with pure 
science ; again, much that would be found only in texts 
dealing with the elements of electrical engineering. The 
ingenious and logical manner in which the entire sub- 
ject has been arranged and handled makes this volume 
of considerable value even in merely reviewing the 
general principles of the chief types of electrical ap- 
paratus. Numerous tables usually found only in elec- 
trical engineers’ reference books are included. Alto- 
gether, the book ts a very valuable one and shows that 
the author is able to handle scientific subjects as well 
as the practical ones with which his name has become 
familiar in his former books. 
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Sphere-Gap Arrester — Safety-First Relay — Laboratory 
Grinder—Test Meters— Adjustable Lamp — Steel Cabinet 


SPHERE-GAP LIGHTNING ARRESTER. 


To meet the growing need for reliable but inexpen- 
sive equipment for outdoor substations, as well as cer- 
tain power houses, a new type of lightning arrester has 
been placed on the market by the Electrical Engineers 
Equipment Company, Chicago, Ill. This arrester in- 
cludes both sphere and horn gaps, mounted upon a uni- 
versal clamp-type pin insulator. These insulators are 
of heavier construction than the ordinary pin-type in- 
sulators, thus giving a very rugged mechanical con- 
struction and exceptionally high dielectric strength. 

Placed in a direct line with the sphere gap is a 
series resistance between it and ground it so as to 
make as direct a path as possible without sharp angles. 
This resistance is inclosed in an insulating tube of con- 
siderable length so that in case of the resistance fail- 
ing there will still remain a sufficiently high resistance 
to insure the practical action of the arrester without 
serious disturbance to the line. 

This arrester equipment is mounted on a pipe base 
with all clamp castings made of malleable iron and 
therefore exceptionally rugged. Insulators may be 
royal blue or brown glaze. All non-corrosive parts are 
thoroughly galvanized. Bolts, nuts and pins are zinc- 
plated. Al galvanizing and plating is done in accord- 
ance with Government specifications. 

It has been conclusively proven that a sphere gap 
is superior for discharging high-frequency surges to 
ground than a horn gap. The sphere gap is extremely 
rapid in its action, and may be set at approximately 
one-half the distance permissible for a horn gap. The 
charged spheres permit of a more rapid breakdown 
of the gap due to their greater capacity and surface. 

The air gap is represented by a column of air rather 
than a line. This also assists in the rapid breakdown 
of the gap. When the gap breaks down the horns 


which are spaced at a greater distance are valuable in 
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Sphere-Gap Lightning Arrester For 66,000 Volts. 


dissipating and directing the paht of the arc, increas- 
ing the length and consequently the resistance of the 
arc as it tends to rise along the horns. 

These arresters are made for all standard voltages 
from 15,000 to 80,000 volts. 


A SAFETY-FIRST RELAY. 


War-time conditions demand that the utmost care 
be taken of both machines and men in the factory and 
shop. The safety-first relay manufactured by the 
Westinghouse Electric & Manufacturing Company 
provides a neat, safe, and efficient method of supplying 
overload protection for alternating-current applica- 


Overload Safety Relay With Cover Removed. 


tions equipped with starters or switches having low- 
voltage pratection. 

The relay is inclosed in a sheet steel case which ex- 
cludes dust and foreign particles of all kinds. The 
cover of this case is secured by two thumb screws and 
is provided with a safety device which automatically 
trips the relay when the cover is removed. thus render- 
ing all parts of the relay “dead” as long as the cover 
remains off, so that inspection or repairs can be made 
without danger. This’ case is arranged for wall 
mounting in any convenient place near the switching 
equipment. 

The relay operates by means of magnet coils, which 
are inactive at loads less than that for which they are 
set. When the current value reaches or exceeds this 
setting, the coils lift plungers which break the control 
circuit and operate the low-voltage relay to open the 
line circuit. With no current flowing in the line, the 
coils are de-energized and the relay is automatically re- 
set, the bridge being pressed against the contacts by 
means of a compression spring. 

The plungers operate in oil dashpots. providing a 
time element which allows the relay to carry a momen- 
tary overload without trippin 

“This time limit is adjust able by means of a small 
perforated disk in the dashpot, which is readily ac- 
cessible by unscrewing the dashpot from the casting 
which holds it. Turning the disk so that more per- 
forations are uncovered lessens the time of the momen- 
tary overload: with fewer perforations, the time ele- 
ment is increased. . 

These relays will operate over a wide range of 
current values, for which adjustments can readily be 
made by lowering or raising the dashpot. This is 
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marked with a šcale, and an indicator clearly shows 
the tripping value. 

To prevent accidental change of adjustment from 
vibration or jar, a spring lock is provided which holds 
the dashpot firmly. 

The relay is mounted on a base which completely 
insulates it from the case, within which all connec- 
tions are made. This case can be arranged for either 
open or conduit wiring. ‘ 

The safety device by which the relay is tripped on 
removal of the cover is a flat looped spring which when 
free to act holds the contact bridge away from the 
contacts. When the cover is fastened in place, this 
spring is depressed by a pin on the cover, thus allow- 
ing the contact to be made between contacts and 
bridge. 

These relays are made for all commercial fre- 
quencies and voltages, and in capacities of 5 to 300 
amperes. 


ELECTRICALLY DRIVEN LABORATORY 
GRINDER. 


A unique motor-driven grinder for laboratory 
service has recently been developed by the Bauer 
Brothers Company, Springfield, Ohio. As shown by 
the illustration the outfit consists of a Robbins & Myers 
motor with one end head replaced by the grinder 
mechanism, which is direct-connected to the motor 
shaft. The grinder opens like a watch and all interior 
parts are readily accessible and easily cleaned so that 


Motor-Driven Laboratory Grinder Shown Opened for Cleaning. 


a variety of materials can be ground in the machine 
without any one sample being contaminated by the 
others. 

The outfit is used chiefly by commercial laboratories 
for grinding samples of cottonseed cake, linseed cake, 
corn cake and feedstuffs of all kinds, also for coal 
and nearly any materials which require grinding in the 
laboratory before analysis. The outfit is also used 
where small amounts of materials are ground continu- 
ously and for this service it is provided with a special 
base which permits a constant flow of materials to 
pass through the mill. 

The over-all dimensions of the outfit are as follows: 
Height, 24 inches; width, 16 inches; length (closed) 
25 inches, (open) 32 inches. The hopper is 10 inches 
in diameter and the grinding plates are 8 inches in 
diameter. The speed is 1800 revolutions per minute 
and the weight is 300 pounds, making a compact, 
rugged, high-speed machine for laboratories and test- 
ing plants. 

The outfits are regularly stocked with three-horse- 
power, 220-volt, three-phase, 60-cycle Robbins & Myers 
motors, but can be furnished on order with two or 
three-phase, 110, 440 or 550-volt motors. 
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THE SMALLEST PRACTICAL SET OF 
TESTING INSTRUMENTS. 


The General Electric Company has developed what 
is said to be the smallest and lightest practical set of 
portable testing ammeters, voltmeters and wattmeters 
for alternating and direct current. The instruments 
are called the Type P-8 and are applicable to all com- 
mercial frequencies and wave forms without appreci- 
able error. 

These ammeters and wattmeters are furnished only 
for series current capacity up to and including 20 am- 
peres. The wattmeter is single phase but can be fur- 


Portable Voltmeter, 0-150 Volts. 


Portable Wattmeter, 0-500 Watts. 


me — 


+ ee. Ea 


June 15, 1918. 


nished with a double-voltage potential circuit if de- 
sired. “es 

Notwithstanding their small size, the wattmeter and 
voltmeter are dynamometer-type instruments. The 
ammeter is of the iron-vane type. All windings are 
magnetically shielded and equipped with an air damper 
of new design. The needle is very “dead beat,” assur- 
ing accurate and quick readings. 

The instrument case with a window in the cover 
over the scale plate forms the carrying case. It is of 
mahogany with leather carrying handle and weighs less 
than two pounds. Its dimensions are approximately 
434 inches by 434 by 214. 

Voltmeters and wattmeters of this type for 600 
volts also have been developed. The cases are slightly 
larger to care for the additional resistance. 


ADJUSTABLE LAMP STAND FOR GARAGES 
AND SHOPS. 


The Herwig Art Shade & Lamp Company, 2138 
North Halsted Street, Chicago, Ill., has added to its 
extensive output of outdoor cast-metal lighting fixtures 


Fig. 1—Auto Adjustolite Fixture for Garages and the Like. 


a new line of adjustable lighting units for factory, 
industrial plant and garage lighting. This line includes 
bench brackets, bench portables and floor portables for 
general factory and garage use. 

One of these units is shown in Fig. 1. It is known 
as the Auto Adjustolite and is a very handy lamp stand 
especially suited for garages and shops where direct 
light is needed on the work. The extending arm can 
be moved either up or down or swung either way 
around the pipe stand; it is positioned by notches in 
the collar. The universal joint at the end of the arm 
has a double movement with ratchet and swivel, which 
allows the light to be placed at any desired angle. Fig. 
« shows the outfit with pipe removed at the coupling 
and the arm set over a short nipple. This allows the 
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stand to be rolled underneath an automobile or wher- 
ever light is wanted near the floor. This fixture is 


Fig. 2.—Showing Fixture Arranged for Lighting Under Cars or 
Places Near the Floor. 


furnished completely wired with a durable cord 30 feet 
long. The unit stands 4 feet 10 inches high. 


STEEL CABINET FOR DEALERS IN AUTO- 
MOBILE LAMPS. 


Few automobile-lamp dealers have found it possi- 
ble to keep their stock in proper and attractive order, 
As long as the original carton container was the most 
practical means of carrying the lamps in stock, the 
stock was certain to look ragged and confused. Con- 
stant handling was bound to result in torn and soiled 
cartons and in a mixed-up stock. There was also con- 
siderable breakage to reduce or wipe out the profit. 

To remedy this unsatisfactory condition. among its 
cealers, an all-steel cabinet is now being supplied at 
wholesale cost by the American Ever Ready Works of 
National Carbon Company, Inc., Long Island City, 
N. Y., as illustrated herewith. 

Not only does this Eveready cabinet display the 
lamps to customers in most attractive and sales-pulling 
manner, but it holds a stock of 400 lamps in one-half 
the space it would occupy in the original boxes. No 
cartons are used in this cabinet, only five drawers, 
each containing a tray punched with holes wherein the 
lamps are placed. 

Any style lamp can be found instantly. The various 
lamp styles are illustrated in actual size on the outside 
of the cabinet drawer with lettering thereon showing 
the newest catalog number, candlepower, voltage, base 
and its size and type. When a drawer is opened, 
there are rows of lamps, each equal to the unit pack- 
age quantity, extending from front to rear of the 
drawer, and each row of lamps is of exactly the same 
style as pictured at the head of the row on the outside. 
To avoid accident, the drawers are constructed so they 
cannot be pulled from the cabinet. 

In size, the new Eveready cabinet is 2214 inches 
wide, 1634 inches high and 12 inches deep, 


EVE, 


[MAZDA AUTOMOBILE Lamps 


Steel Cabinet for Displaying and Stocking Automobile Lamps., 
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EASTERN STATES. 


DERRY, N. H.—Derry Electric Light 
Company is planning to extend its elec- 
tric transmission line from Derry to 
East Derry. D. F. Griffith, superin- 
tendent. 


RUTLAND, VT.—Rutland Railway, 
Light & Power Company has contracted 
with the Progressive Slate Company 
and the General Slate Company for 
supplying additional power to the re- 
spective plants in the amounts of 25 
and 35 horsepower. 


AMHERST, MASS.—Massachusetts 
Agricultural College is having plans 
prepared for the construction of a large 
new turbine house at the institution in 
connection ‘with the erection of a coal 
handling plant, the entire work to cost 
about $55,200. James H. Ritchie, 8 Bea- 
con street, Boston, is architect. 


BOSTON, MASS.—FEastern Massa- 
chusetts Electric Company «has peti- 
tiored for authority to issue $300,000 
additional capital and to issue $100,000 
in bonds. Address general manager. 


PEABODY, MASS.—A. C. Law- 
rence Leather Company, Crownshield 
street, has had plans prepared for the 
construction of a one-story addition to 
its power plant, about 30x140 feet in 
size. A. E. Bump, 60 North Market 
strcet, Boston, is architect. 


SOMERVILLE, MASS.—New Eng- 
land Telephone & Telegraph Company, 
50 Oliver street, Boston, has commenced 
the construction of the proposed addi- 
tior to its local telephone building. The 
strvcture will two and one-half 
stories in height, about 40x40 feet, lo- 
cated on Bradley street. 


WORCESTER, MASS.—New Eng- 
land Power Company has asked the 
board of gas and electric light commis- 
sioners to approve an issue of $350,000 
in preferred stock and $600,000 in first 
_ mortgage bonds. New capital is needed 
to meet obligations incurred in building 
of power lines and improvement of 
plant at Webster and Milford. 


BROOKLYN, N. Y.—Queens Bor- 
ough Gas & Electric Company, 347 
Central avenue, has made application to 
the Public Service Commission for per- 
mission to increase its rates for serv- 
ice for electricity from 12 cents per 
kilowatt hour to 14 cents, and for gas 
from $1.15 per 1,000 cubic feet of gas 
to $1.40. 


DROOKLYN, N. Y.—Robert Gair 
Company, 5@ Washington street, has 
filed plans for the construction of a 
new four-story extension to its boiler 
plart at Plymouth and Washington 
streets, to cost about $20,000. Contract 
for the work has been awarded to the 
Turner Construction Company, 244 
Madison avenue, New York. 


ITHACA, N. Y—Notice has been 
file?’ «th the Public Service Commis- 
sion of the merger of the Homer & 


Cortland Gas Company, Norwich Gas 
& Flectric Company, and Oneonta Light 
& Fower Company with the Ithaca Gas 
& Electric Corporation. 


NEW YORK, N. Y.—Interborough 
Rapid Transit Company, 165 Broadway, 
has made application to the War 
Finance Corporation for a loan of $87,- 
700,000 for a period of three years, to 
be used for the purchase of new equip- 
ment and improvements in its system, 
$3,870,000 to be used for substation 
equipment, and $3,388,000 for electrical 
equipment for cars, etc. 


NEW YORK, N. Y.—New Amster- 
dam Gas Company, 130 East Fifteenth 
street, is making rapid progress in the 
construction of a cable building at 
702-20 First avenue. 


NEW YORK, N. Y.—New York 
Edison Company has recently acquired 
property on One Hundred and Thirty- 
third street, near Locust avenue, and it 
is said that the company is planning 
for the construction of a large new 
power plant. 


NEW YORK, N. Y.—New York 
Telephone Company has been granted 
permission by the Public Service Com- 
mission to increase its capital stock by 
$25.000,000. It is said the increase is 
to provide for improvements, extensions, 
etc. 


SYRACUSE, N. Y.—The city is con- 
sidering plans for improvements in the 
electric street-lighting system in the 
downtown district. 


SYRACUSE, N. Y.—The city is con- 
sidering plans for the construction of a 
new pumping plant to be electrically 
operated, at the municipal disposal 


plant. Estimated cost of the structure 
is $8,000. 


RAYONNE, N. J.—Shattuck & Hus- 
sey, architects, of Chicago, have made 
plans for the Recreation Building to be 
built and equipped by the Associated 
Industry of Bayonne, the estimated 
cost of which is $250,000. The struc- 
ture, which is to be of steel, with brick 
curtain walls, will be wired for 
elaborate lighting, and for motors re- 
quired for pumps and ventilating fans. 


DOVER, N. J—New Jersey Power & 
Light Company has completed the con- 
striction of the new addition to its 
nlant and the equipment is being in- 
stalled. It is expected that operations 
will be inaugurated about June 15. 


JERSEY CITY, N. J.—Western 
Power Company, 243 Washington 
street, has called a special meeting of 
stockholders on June 27, to vote upon 
the dissolution of the company. F. 
Lothrop Ames is president. 


KEYPORT, N. J.—The Board of 
Public Utility Commissioners has de- 
nied the application of the Standard 
Gas Company, operating in Keyport, 
Freehold, Matawan, Highlands and 
Middleton, for permission to place into 


effect a “readiness to serve” charge of 
25 cents per month. 


NEWARK, N. J.—Maas & Wald- 
stein, 437 Riverside avenue, have taken 
out a building permit for the erection 
of a large one-story boiler plant at 
their works, about 56x216 feet in dimen- 
sions. The structure is estimated to 


cost $33,000. 


NEWARK, N. J.—Until June 17, the 
Board of Education will receive bids 
for electrical work in connection with 
various public school buildings. R. D. 
Argue, secretary. 


NEWARK, N. J.—Public Service 
Railway Company, Terminal building, 
has had plans prepared for the con- 
struction of a one-story plant, about 
50x162 feet in size, at Bloomfield ave- 
nue and Lake street. 


NEWARK, N. J.—Alfred Sommer, 
466 Summer avenue, submitted low bid 
to the Board of Education for the elec- 
trical work in connection with the 
Hawkins street school building, at 


$9,379. 


NEWARK, N. J.—Fire, on June 1, 
destroyed the plant of the Gleeson 
Wire Company, John street, in the East 
Newark section, manufacturer of elec- 
trical wire, etc., with loss estimated at 
approximately $65,000. It is said that 
the company will arrange for the im- 
mediate reconstruction of the works, 
which were engaged upon Government 
contracts. 


ALLENPORT, PA. — Pittsburgh 
Steel Products Company, Frick Annex, 
Pittsburgh, has commenced the con- 
struction of a one-story boiler plant, 
about 40x120 feet, at its local plant. 
The structure is estimated to cost $35,- 
00¢. Contract has been awarded to the 
Wilson Company, Fulton building, 
Pittsburgh. 


EASTON, PA. — The Pennsylvania 
Utilities Company is making rapid 
progress in the construction of the 
foundation for the installation of the 
new 10,000-kilowatt turbine at its Dock 
street station, and it is expected that 
new unit will be ready for installation 
about June 15 and operations inaugu- 
rated about August 1. 


HARRISBURG, PA. — Harrisburg 
Light & Power Company is planning tor 
immediate work on the installation o 
an underground conduit system to re- 
place the present overhead wires. 


HARRISBURG, PA.—The_ City 
Council has had plans prepared for ex- 
tensions in the police and fire alarm 


systems. Clark E. Diehl is city elec- 
trician. 
HARRISBURG,  PA.— Harrisburg 


Light & Power Company has called a 
special meeting of stockholders tor 
July 2, for the purpose of voting on an 
increase in the capitalization of the 
company from $10,000,000 to $10,500,000, 
to provide for extensions and improve- 
ments, etc. 


June 15, 1918. 


PHILADELPHIA, PA. — Philadel- 
phia Rapid Transit Company, Eighth 
and Dauphin streets, has commenced 
the construction of its proposed trans- 
former building at Eightieth and East- 
wick avenue. The structure will cost 
absut $30,000. 


PHILADELPHIA, PA.—Philadel- 
phia Electric Company, 1001 Chestnut 
street, has awarded a contract to 
Charles Gilpin, Harrison building, 
Philadelphia, for the construction of a 
one-story brick, steel and stone station 
at Arch and Mascher streets. The struc- 
ture will be about 20x44 feet in size. 


READING, PA.—Notice has been 
file! with the Public Service Commis- 
sion by the Metropolitan Edison Com- 
pany, of a bond issue for $61,500, to 
provide for extensions, improvements, 
etc. 


SHARON, PA.—Savage Arms Com- 
pany, 50 Church street, New York, is 
considering plans for the construction 
of a one-story brick and steel addition 
to its local power plant, about 40x60 
feet in dimensions, to provide for in- 
creased capacity. Griggs & Myers, 110 
West Fortieth street, New York, are 
engineers. 


SHENANGO, PA.—Mahoning & 
Shenango Railway & Light Company 
has filed notice with the Public Service 
Commission of a bond issue for $600,- 
000, the proceeds to be used for exten- 
sions, improvements, etc. 


BALTIMORE, MD. — Baltimore 
County Water & Electric Company, 100 
Favette street, has awarded a contract 
foi the construction of a one-story 
pumping plant at Falls Road and the 

iaduct. It is understood that the plant 
will be electrically-operated. The Price 
Construction Company, Maryland Trust 
building, Baltimore, 1s the contractor. 


CLARKSBURG, W. VA.— Home 
Electric Equipment Company, 456 Pike 
street, has been organized to engage in 
the manufacture of electric specialties. 
A. Hattenbach and W. S. Waters, both 
of Pittsburgh, Pa., are president and 
vice-president, respectively; and H. T. 
Gaies is secretary and manager. 


ATLANTA, GA.—The contract be- 
tween the council and the Georgia Rail- 
wav & Power Company for lighting + 
city streets has expired, and a commit- 
tee has been appointed to consider a 
municipal lighting system. 


FLOVILLA, GA—An election will 
be held to decide the question of issuing 
$25,000 in bonds for electric light and 
watcr system. Address mayor. 


NORTH CENTRAL STATES. 


HICKSVILLE, OHIO.—The City 
Council will let new contracts for 
municipal lighting. Address city clerk. 


LIMA, OHIO.—A bond issue to erect 
municipally owned street lights prob- 
ably will be submitted to the voters in 
Avgust instead of renewing the exist- 
ing contract. 


WOOSTER, OHIO.—The City Coun- 
cil is considering what can be done to 
get better electric service in the street 
lighting, current for homes and that 
uscd for power. Address Mayor Fisher. 


PERU, IND.—The Indiana Public 
Service Commission has denied the plea 
of the municipal lighting plant for in- 
creases in charges for electric service 
from 25 to 190 per cent, but allowed 
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DATES AHEAD. 


Southeastern Section, National Elec- 
tric Light Association. Annual meet- 
ing, Atlanta, Ga., June 19-20, 1918. 
Secretary-Treasurer, T. W. Peters, 
Columbus, Ga. 


American Institute of Chemical En- 
gineers. Summer meeting, Berlin, N. 
H., June 19-22. Headquarters, Mt. 
Madison House, Gorham. N. H. Sec- 
retary, John C. Olsen, Brceoklyn. N. Y. 


United States Independent Tele- 
phone Association. Annual conven- 
tion. Hotel La Salle, Chicago, Il., 
June 25-28. Secretary. W. S. Vivian, 
19 South La Salle street, Chicago, 1l. 

American Institute of Electrical 
Envzineevs. Annual convention, At- 
lantic City, N. J., June 26-28. Sec- 
retarv, F. L. Vute is om gs west n 


street, New York City. 


Ohio Electrice Light Association. 
Annual convention. Cedar Point, Ohio, 
July 10-12. Secretary, D. L, Gaskill, 
Greenville, Ohio. 


National Association of Electrical 
Contractors and Dealers. Annual 
convention, Cleveland, Ohio, July 17- 
20. Secretary. Harry C. Brown, 101 
West 40th street, New York City. 


Northwest Electric Light and 
Power Association: affilated with N. 
E. L. A. Annual convention, Septem- 

1918. Secretary, George L. 
Myers, Pacific Power & Light Com- 
pany, Portland, Ore. 


International Association of Munici- 
pal Electricians. Annual conven- 
tion, Atlanta. Ga.. September 24-27. 
Secretary, Clarence R. George, Hous- 
ton, Tex. 


smaller increases. The order of the 
commission requires the company to ob- 
tain greater efficiency out of its coal 
consumption, to pay bills promptly in 
order to secure discount and make other 
improvements in the handling of its 
business. 


SOUTH BEND, IND.—The Indiana 
Public Service Commission has author- 
ized the Chicago, Lake Shore & South 
Bend Railway Company to issue $28,- 
00 in bonds to repay its treasury for 
sums expended for extensions and bet- 
terments. 


ATHENS, ILL.—The proposed new 
rates of the Athens Electric Company 
have been suspended permanently by the 
Illinois Public Utilities Commission and 
the company has been directed to file a 


new schedule of rates. ; 


LINCOLN, ILL.—An election will be 
held June 20 to decide the question of 
issuing $35,000 in bonds to acquire 
property necessary for the operation of 
the Lincoln municipal street railway. 
Address A. R. Thomas, city clerk. 


LITCHFIELD, ILL.—Southern Illi- 
nois Light & Power Company has been 
granted an increase in rates in 27 towns 
in Montgomery county. 


PEORIA, ILL—Holt Manufactur- 
ing Company, manufacturer of cater- 
pillar tractors, is obtaining figures on 
equipment for a new machine shop to 
be supplementary to the three shops 
now in operation. Electric power is 
used to drive all machines and shop 
tools. 


ROCKFORD, ILL.—Through electric 
service from Chicago to Rockford has 
been established, the cars of the Aurora, 
Elgin & Chicago Railroad Company 
making the trips. The installation of 
this service was planned by army en- 
gineers and bv the Illinois Public Utili- 
ties Commission to better railway fa- 
cilities between Chicago and Camp 
Grant. 
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SFRINGFIELD, .  ILL.—Springfeld 
Consolidated Railway Company has 
been authorized to issue capital stock 
and general and refunding mortgage 
bonds in the total sum of $182,000. 


BELLAIRE, MICH.—The village has 
voted $6,000 in lighting plant construc- 
tion bonds. A. B. Sarge, presiflent. 


SUPERIOR, WIS.—An application 
for a right-of-way for a 22,0(4)-volt 
pole line has been granted the North- 
ern Power Company. | 


WAUSAU, WIS.—Business men of 
Wausau are planning to install a cen- 
tra] heating and lighting plant. Address 
city clerk. 7 


CALEDONIA, MINN.—Preston 
Light & Power Company of Preston 
will build an electric line between Cale- 
donia and Houston. 


EDDYVILLE, 1OWA.—Work will 
be started at once on improving the city 
light plant, for which $8000 will be 
expended. €. Chord, city manager. 


NEOLA, IOWA.—The council will 
expend $16,000 for improving the elec- 
tric light and power plant. Address 
city clerk. 


SCHALLOR, IOWA.—Election will 
be held June 10 to vote $35,000 bonds 
for an electric light plant. 


AUGUSTA, KANS.—$45,000 has 
been voted for electrical amprovements. 


WOODSTON, KANS.—Woodston is. 
to have electric lights. A company has 
been formed with 15 of the business 
men as stockholders and a state char- 
ter applied for, with a capitalization of 
$10,000. Frank Shuttee is president; 
Ed. Parmer, vice-president; P. D. Scott, 
treasurer, and Fred Shuttee, secretary. 
Work will be pushed along as fast as 
the material can be received here. 


WICHITA, KANS.—Bvy a ruling of 
the Kansas Public Utilities Commis- 
sion, Wichita residents are assured of 
electric lighting and power extensions 
by the Kansas Gas & Electric Company, 
subject to the customary franchise pro- 
visions with some limitations. With 
this ruling in effect, persons who have 
been trying for months to obtain elec- 
tric extensions, some of whom brought 
the matter to the attention of the pub- 
lic utilities commission, will not re- 
ceive the service they desire. 


THURSTON, NEB.—Plans are be- 
ing prepared for an electric light sys- 
tem. Address city clerk. 


BRADLEY, S. DAK.—Dakota North- 
ern Power Company will build a power 


station. Address E. L. Lewis, secre- 
tary. 
SOUTH CENTRAL STATES. 


DEERING, KY.—Deering Telephone 
Company, recently incorporated, has 
perfected its organization plans, and 
will commence the installation of the 
necessary electrical equipment for the 
operation of a 25-mile telephone sys- 
tem. A. B. Johnson is president. 


JONESBORO, TENN. — Pleasant 
Valley Telephone Company has had 
plans prepared for the construction of 
a new metallic telephone system to 
Johnson City, a distance of about ten 
miles. 


OKLAHOMA, OKLA. — Oklahoma 
Power & Transmission Comnrnny re- 
cently placed in operation its new- elec- 
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tric power-plant at Ada. At present 
four large turbines are being used, with 
a capacity equal to 10,000 horsepower. 


FOTEAU, OKLA.—Plans are under — 


consideration by the Citizens’ Consoli- 
dated Power & Electric Company for 
the construction of a new local power 
plant. 


LUFKIN, TEX.— Lufkin Electric 
Light & Power Company has increased 
its capital stock from $30,000 to $45,000. 

WACO, TEX.—Waco Electrical Sup- 
ply Company has amended its charter, 


increasing its capital stock from $20,- 
000 to $30,000. 


WESTERN STATES. 


KALISPELL, MONT.—The tele- 
phone business of the Columbia Falls 
Telephone Association, Columbia Falls, 


Mont., is now being handled over the- 


switchboard of the Mountain States 
Power Company, Columbia Falls ofħce. 


VERNAL, UTAH.—Vernal Milling 
& Light Company has recently filed no- 
tice of an increase in its capitalization 
from $100,000 to $150,000, to provide for 
extensions, improvements, etc. 


SANDPOINT, IDA—W. C. Ames 
has authorized construction of a flume, 
penstock, power plant and compressor 
for the Falls Creek Mining Company on 
Pend O'Reille Lake, penstock to be 900 
` feet in length. 


CHEHALIS, WASH.—G. L. Thack- 
er has filed a petition for resubmission 
of the Anderson franchise for serving 
current for light, heat and power. This 
was rejeçted by the voters on April 20. 


LA CROSSE, WASH.—Washington 
Water Power Companv is planning to 
take over the local electric plant and 
extend its line from Endicott to this 
place. 


OLYMPIA, WASH.—George W. 
Dilling, of Seattle, has made applica- 
tion to the state hydraulic engineer for 
11,000 second feet of water from the 
Skagit river for the development of 
any horsepower at a cost of $2,000,- 


SEATTLE, WASH.—City council 
passes hy unanimous vote a bill author- 
izing the issuance of $5,500,000 light 
fund utility bonds for construction and 
development of hydroelectric power 


plant on the Skagit river, a transmission’ 


line from same and substation within 
the city limits. A resolution was also 
adopted authorizing a committee com- 
posed of city officials to go to San 
Francisco to obtain from the capital 
issues commission approval of the issue 
for that amount. 


SEATTLE, WASH.—Puget Sound 
Traction, Light & Power Company will 
construct a reinforced concrete smoke 
stuck at its Georgetown plant, same to 
be 225 feet high and cost $15,000, 


SEATTLE, WASHI.—Specitications 
for a 1000-kilowatt motor generator set 
for the proposed elevated railroad were 
approved by the board of public works. 


SEATTLE. WASH.—Puget Sound 
Traction, Light & Power Company has 
taken an appeal from the decision of 
Judge Dykeman of the Superior Court 
that it must pave between its tracks 
on West McGraw street and Queen 
Anne boulevard. Estimated cost of 
work is $45,000, 


SPOKANE, WASH.—Grant Smith 
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& Company. Seattle, have been awarded 
contract for filling in the large trestle 
near Rosalia on the Spokane & Inland 
Empire Railway. About 60,000 yards 
of material will be required. 


YAKIMA, WASH.—Blackrock Pow- 
er & Irrigation Company is planning for 
extensions in its transmission system 
from Priest Rapids to Hanford, a dis- 
tance of about 35 miles. The line will 
carry 66,000 volts. 


GOLDHILL, ORE.—J. G. Davies, of 
Sacramento, Cal., lessee of the Sylvan- 
ite gold mine, Sardine Creek, 1s con- 
sidering plans to increase the capacity 
of the electrically-driven 10-stamp mill 
on the property. 


HOOD RIVER, ORE.—Pacific Pow- 
er & Light Company has completed a 
link in the high-voltage line near White 
Salmon, Wash., connecting the Hood 
River and White River plants with the 
big plant of the Northwestern Electric 
Company on the White Salmon river. 
With this connection, patrons of the 
company at The Dalles and Mosier will 
be assured of continuous service. 


PORTLAND, ORE.—Portland Rail- 
way, Light & Power Company will de- 
velop 10,000 horsepower from the Clack- 
mas river. This development will in- 
volve the construction of a flume, four 
miles in length, which, together with 
the power plant, will cost approximately 
$1,250,000. Address manager. 


EUREKA, CAL.—Negotiations are 
in progress with the Humboldt Transit 
Company looking to the furnishing of 
the electrical energy réquirements of 
the railway concern by the Western 
States Gas & Electric Company. 


PROPOSALS 


LIGHTING PLANT AND FIX- 
TURES.—Bids will be received June 28 
for electric light fixtures and a 3-kilo- 
watt, 160-ampere lighting plant for the 
Neilsville School, Neilsville, Minn. Ad- 
dress T. A. Thompson, clerk. 


WELL PUMP.—Bids will be received 
on June 18 for the construction of a 
water system. The specifications int 
clude the furnishing and installing of 
one 100-gallon deep well pump with 
electric motor. Address A. O. Wall, 
village recorder. 


TRANSFORMER HOUSE MATE- 
RIAL.—Sealed proposals will be re- 
ceived by the Columbia River Inter- 
state Bridge Commission, Vancouver, 
Wash., June 28, 1918, at 11 a. m. in the 
office of the commissioners of Clark 
county court house, for furnish- 
ing of all material and covering all 
work necessary in the erection of a 
trarsformer house to be located in this 
city. Certifed check for 10 per cent of 
bid payable to Rufus C. Holman, chair- 
man, required, 


FLECTRIC LIGHTING EQUIP- 
MENT.—Bids will be received by the 
Bord of Local Improvements on June 
l7 at Room 207, City» Hall, Chicago, 
for improving North Michigan avenue. 
The specifications call for labor and 
material required for the construction 
of all electric work for the bridge prop- 
er, according to plans and specifica- 
tions; also bids for furnishing labor and 
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material required for electric lighting 
equipment of the upper and lower levels 
of North Michigan avenue from Ran- 
dolpk street to Chicago avenue, except- 
ing lighting of the lower deck of the 
bridge proper and of such other por- 
tions of the equipments as may be in- 
cluded in other contracts. Address 
Michael J. Faherty, president of the 
board. 


FOREIGN TRADE 


[Addresses of firms referred to in these 
trade opportunities may be obtained by 
writing to the Bureau of Foreign and 
Domestic Commerce, Washington, D. C., 
or its branch and local co-operatire 
offices. Request for each opportunity 
should be on a separate sheet and the 
file number given.] 


ELECTRIC VEHICLES (27,041) — 
A motor company in Norway is in the 
market for electrically operated vehi- 
cles, especially 2-ton trucks. Also four- 
seat chassis for an electric touring car. 
Payment will be made by cash against 


documents. Correspondence may be in 
English. 


ELECTRICAL SUPPLIES (26,988). 
An engineer in France is in the market 
for general electrical supplies, such as 
dynamos, motors, transformers, insulat- 
ing material, high-tension material, 
switchboards, etc. Quotations should be 
made f. o. b. New York. Payment will 
be made against documents. Corre- 
spondence may be in English. 


m= 


INCORPORATIONS 


MOBILE, ALA.—Beerman-Huguenot 
Electric Company has incorporated with 
an authorized capital of $15,000 to en- 
gage in the manufacture of electric mo- 
tors, etc. 


COVINGTON, KY. — Wadsworth 
Electric Manufacturing Company has 
been incorporated with a capital of 
$100,000 by George Wadsworth and Al- 
fred Allen. 


LOUISVILLE, KY.—Rommel-Gosset 
Company. Capital, $10,000. To manu- 
facture storage batteries. Incorporators: 
John D. Rommel, W. A. Gossett and 
W. A. Turner. 


MONTCLAIR, N. J. — Montclair 
Storage Battery Company, with a cap- 
ital of $25,000, has incorporated to en- 
gage in the manufacture of storage bat- 
teries, etc. Incorporators: E. L. Wood- 
head, H. V. Chambers and William J. 
Wocdhead, Montclair. 


WEST HOBOKEN, N. J.—Brody 
Electrical Company has incorporated to 
manufacture electrical specialties. In- 
corporators: A. P. Terk, New York: 
M. Cohen and E. Cohen, Union Hill. 
The capital stock is given as $10,0. 

PHILADELPHIA, PA. — Consoli- 
dated Electric Manufacturing Company 
has recently incorporated by John A. 
Parsons with a capital of $25,000, 

SAN ANTONIO, TEX.—B. V. D. 
Electric Manufacturing Company has 
been incorporated here with a capital 
stock of $25,000. John B. Herff 1s a 
stockholder. 


June 15, 1918. 
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Trade Activities 


A A A N AAE 


Pacific Electric Company Organized—Electrical Engineers 
Equipment Appoints Representative — Catalogs Issued 


McMeen & Miller, a consulting en- 
gineering hrm, Monadnock Block, Chi- 
cago, has been dissolved. The business 
of the firm will be continued by K. B. 
Miller, the junior member. 


Beedle Equipment Company, 1309- 
10 Union Trust building, Cincinnati, 
Ohio, has been apgpinted district rep- 
resentative for the P iectrical Engineers 
Equipment Company of Chicago in Cin- 
cinnati and surrounding territory. 

Pacific Electric Company, a general 
electrical firm, has opened ofhces in 
Olympia, Wash. The new company will 
carry a complete line of electrical sup- 
plies, and will do electrical wiring work 
and all kinds of electrical repairs as 
well as work on the electrical equip- 
ment of automobiles. H. V. Reynolds 
is proprietor of the company, and J. E. 
Sarterre, sales manager. 


Davis Slate & Manufacturing Com- 
pany, Chicago and Muskegon, Mich,, 
is doubling the capacity of its Muske- 
gon factory to keep up with the demand 
for its product. An additional factory 
has been erected and new machinery 
installed which will enable the company 
to meet all requirements. The Davis 
company recently placed on the market 
a fine grade of electrical marble for 
switchboard panels, and is prepared to 
make prompt shipments of aJl General 
Electric and Westinghouse standard 
sizes. 


Wheeler Condenser & Engineering 
Company, Carteret, N. J., has just 
published its first booklet relating to the 
Lillie evaporator, a product which is 
now manufactured exclusively by this 
company under agreement with the 
owners of the Lillie patents. This new 
booklet calls attention to the factors 
which make the Lillie multiple-effect 
vapor-reversing evaporator especially 
suited to the concentration of waste 
waters or liquors in numerous indus- 
tries. Some of these products have 
abnormally high values during these 
war times, and economy of evaporation 
is not of so great moment. But in 
normal times financial success or failure 
may depend largely upon economy of 
evaporation and it is the normal condi- 
tior that should be kept in mind. The 
booklet discusses the economy possibili- 
ties of the evaporator, explains the 
method of film evaporation, discusses 
the effect of the Lillie multiple-effect 
in bringing solutions to high densities, 
explains why “delicate” solutions are 
less susceptible to injury by heat in 
the Lillie evaporator, tells how the va- 
por-reversing feature reduces incrusta- 
tion troubles to the minimum, refers 
to the economical distillation of water, 
and lastly mentions some of the solu- 
tions that are not waste waters, but 
which are successfully handled by Lil- 
lie multiple-effects. Five pages of the 
booklet are devoted to tables that are 
of especial value in the evaporation in- 
dustry. 


Kirkman Engineering Corporation, 
New York City, has issued circular mat- 
ter dealing with K-E fuses. Both the 
nor:-arcing and automobile fuses as well 
as K-E standard fuse plugs illustrated 
and described in the leaflets are of the 
National Fiectrical Code standard. They 
are strongly constructed and manufac- 
tured under expert supervision and are 
fully guaranteed against electrical or 
mechanical defects. Complete data as 
to the number of amperes, diameter of 
tube, price, etc., are contained in the 
leaflets. i 


Cutler - Hammer Manufacturing 
Company, Milwaukee, Wis., is dis- 
tributing a new four-page envelope 
folder (publication 251) entitled “Snap 
Switches That Are Different,” which il- 
lustrates and describes the distinctive 
features of C-H snap switches. They 
ditier from all other surface snap 
switches in that they are operated by 
black and white buttons, parallel to 
the wall, which indicate whether the 
current is off or on. The buttons can 
not be removed. The cover fastens 
directly to the base, independent of the 
mcchanism or buttons. The bases are 
made rectangular and circular for ex- 
actly meeting the needs of the various 
kinds of wiring. Prices are given in 
the folder, as well as the weights of 
standard packages consisting of 100 
switches. 


De Laval Steam Turbine Company, 
Trenton, N. J., in a pamphlet entitled 
“Centrifugal Boiler-Feed Pumps,” de- 
scribes the De Laval combined steam 
turbine and centrifugal boiler-feed 
pump. Centrifugal pumps have been 
used for feeding high-pressure steam 
boilers for a number of years, but the 
machine here described differs from 
those previously used in that the steam- 
turbine rotor and the pump impellers 
are mounted upon one shaft with only 
two bearings and are inclosed within 
one housing. The combined turbine- 
pump casing is split horizontally and 
by lifting the cover all internal and 
working parts are exposed. The steam 
and water connections are in the lower 
part of the casing and are thus not dis- 
turbed when the pump is opened. The 
turbine is of the velocity-stage type and 
the rump contains either two or three 
impellers, according to the boiler pres- 
sure. One of the most remarkable fea- 
tures is the extremely small size and 
weight of this type of pump. A pump 
for 3000 boiler horsepower occupies 
a fioor space of only 2 by 3 feet as 
against about eight times that space for 
an ordinary duplex pump. Turbine-driv- 
en centrifugal pumps in one housing are 
made in capacities from 2000 to 10,000 
boiler horsepower. For larger units up 
to €¢,000 horsepower the pump and tur- 
bine are built separately but mounted 
upon a common base plate. The pam- 
phlet also describes electric motor- 
driven units. 


Standard Underground Cable Com- 
pany, Pittsburgh, Pa., was recently 
awarded the contract for furnishing 
the city of Seattle, Wash., with 70,000 
pounds of copper wire at $19,635. 

Appleton Electric Company, 218-30 
North Jetferson street, Chicago, Ill., has 
ready its new 160-page catalog covering 
the complete line of Unilets and other 
conduit fittings which it manufactures. 
Tins catalog is furnished in two sizes, 
viv., standard electrical manufacturers’ 
size, 8 by 10% inches, and also in con- 
venient pocket size, 4 by 5% inches. The 
catclog contains numerous new fittings 
recently placed on the market by the 
company and a feature of this book is 
the pictorial index which makes it ex- 
ceedingly easy for the workman to se- 
lect fittings required for the installa- 
tion. Copies of the catalog in either 
size will be sent upon request. 


Page Steel & Wire Company, 30 
Church street, New York City, has just 
issued a 104-page illustrated book en- 
titled “Aristos Copperweld Copper Clad 
Steel Wire.” This book contains notes 
on the manufacture of wire in general, 
on physical and electrical properties of 
composite (Copperweld) wire, gives 
tests, specifications and suggestions for 
determining sizes of wire on high ten- 
sion, trolley, telephone, telegraph, sig- 
nal, police and fire alarm lines, and 
contains much helpful information for 
calculating line drop, feeders and short 
transmission lines, sag and tension in 
spans, etc. Individual chapters also 
deal with the different sizes of plain 
Copperweld wire, Copperweld weather- 
proof wire, twisted pairs, strand, bond 
wires, tie wires, ground rods and other 
Copperweld products. A copy of this 
valuable book will be mailed on appli- 
cation to the Page Steel & Wire Com- 
pany. 


Wagner Electric Manufacturing 
Company, St. Louis, Mo., is sending 
out a new calendar for the year June, 
1918-June, 1919. Following the custom 
of a number of years, the company has 
had this prepared on the very useful 
plan of showing three months in su- 
perposed order, the middle one being 
the current month. This plan is ex- 
tremely convenient in referring to past 
and future dates. The current month 
of the present calendar has been dis- 
tinguished from the past and coming 
months by being printed black, whereas 
the other months are gray. The genial 
Wagner boy again is used for illustrat- 
ing the calendar and this time he shows 
how easy it is to operate both the single- 
phase and polyphase Wagner motors by 
merely closing and opening the switch. 
He also exhibits a model of the first 
commercially successful single-phase 
motor—Wagner motor No. 1, sold in 
1897. Another convenient feature of 
the calendar consists in the condensed 
12-month calendars for the years 1918, 
1919 and 1920. 
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Recent Patents 


Selected and Summarized by Albert 


Attorney, 79 


Wireless Receiving Apparatus 
(1,263,204).—A collector of energy out 
of resonance with the received oscil- 
lations, and an open local detector cir- 
cuit tuned to the periodicity of these 
oscillations, are features of this pat- 
ent, assigned by Elmer E. Butcher, of 
Interlaken, N. J., to the Marconi 
Wireless Telegraph Company of 
America. 


Electric Cooking Device (1,263,359). 
—A cooking apparatus suitable inter- 
changeably for broiling, toasting, boil- 


———— i 
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No. 1,263,369.—Electric Cooking Device. 
ing and frying is described in this pat- 
ent to Charles C. Armstrong, of 
Marysville, Ohio. 

Anode (1,263,959).—Sprayed nickel 
is employed as a continuous surface 
on the anode of Henry R. Swartley, 
Jr., of Manhasset, N. Y., according to 
this patent, which was assigned to the 
Davis-Bournonville Company, of Jer- 
sey City. 

Electric Stove and Toaster (1,263,- 
927).—Resistance coils crossing a 
freely expansible bridge are described 
in this patent, assigned by Harold A. 
Rice to the Redtop Electric Company, 
of New York. 


Storage Battery (1,263,500).—A 
sealing sleeve surrounding a terminal 
post which extends through a yield- 
able insert in the cover of a storage 
battery is lead-burned to this terminal 

ost. Patented by Theodore A. Wil- 
ard, of East Cleveland, Ohio. 


Knife and Wax Heater (1,264,174). 
—An electric heater specially ar- 
ranged for shoe manufacturers’ use. 
The patent was assigned by Frederick 
M. Furber, of Revere, Mass., to the 
United Shoe Machinery Corporation, 
of Paterson, N. J. 


Series-Parallel Motor Control 
(1,263,373).—The series motors are 
connected in series with full field, a 
portion of each field is shunted to 
weaken the fields until the full field 
parallel connection is made, then the 
motors are connected in full field par- 
allel with a resistance in each motor 
circuit, and finally the shunt connec- 
tion is broken. Patent assigned by 
Frank E. Case, of Schenectady, N. Y. 
to the General Electric Company. 


West Monroe Street, 


A series of brief comments on 
some of the recently issued elec- 
trical patents which appear to be 
of particular interest to our read- 
ers, the number after each head- 


ing being that of the United 
States patent to which the sum- 
mary relates. Any correspondence 
regarding such patent matters 
should be sent direct to Mr. 
Scheible at the above address. 


Self-Focusing Arc Lamp _ (1,262,- 
916).—To maintain the arc substan- 
tially in the desired focus, John L. 
Boyle, of Boston, Mass., provides 
means for automatically raising or 
lowering the lamp mechanism accord- 
ing as the center of the arc falls be- 
low or above a predetermined point. 

Lightning - Arrester (1,264,396). — 
The metal parts clamped by Freder- 
ick W. Hays, of Pittsburgh, to a 
standard type of high-voltage insula- 
tor include a horn gap and an iron 
tube surrounding part of the line wire 
and spaced from this wire by non- 
magnetic material. In case of a light- 
ning discharge, the powerful magnetic 
field set up in this tube chokes back 
the current and causes the same to 
arc across the horn gap. 

Shade-Holding Adapter (1,264,124). 
Under this. title, Frederick Petry, 
of Brooklyn, N. Y., has patented 
an adapter which carries both the 
lamp and the shade, thus forming a 
unit which may he removed from a 
standard screw base socket when a 


No. 1,264,124.—Shade-Holding Adapter. 


vacuum cleaner or heating device is to 
be connected to the latter. 

Electrical Resistance (1,263,039).— 
John G. Clemens, of Buffalo, N. Y., 


produces resistance materials by mix- | 


ing one part of clay intimately with 
one part of finely divided iron and 

one-quarter part of carborundum, 

adding water to form a paste, mold- 
ing this paste to a suitable form and 
then firing the molded article at a red 
eat. 


Scheible, Patent 
Chicago, Illinois 


Arc-Lamp Globe (1,264,405).— 
George M. Little, of Pittsburgh, ac- 
cording to this patent, assigned to the 
Westinghouse Electric & Manufactur- 
ing Company on an application filed 
in 1913, plugs the bottom opening 
of an arc-lamp globe with a stopper 
which is pervious to liquids but re- 
stricts the passage,of air. 


Magnetic Flywheel (1,263,694).— 


The edge of a disk of non-magnetic 


No. 1,263,694.—Electric Flywheel. 


metal is crimped over an iron ring 
composed of segments, and pole 
pieces span the abutting ends of these 
segments. The patent, issued to 
Christopher J. Meyer and Eugene P. 
Gleason, both of Milwaukee, was as- 
signed by them to the Evinrude Mo- 
tor Company. 


Treating Gases in Electric Furnaces 
(1,263,389).—To utilize some of the 
heat energy of gases which have been 


_ treated in electric nitrogen-combining 


furnaces, Emil Edwin, of Christiania, 
Norway, uses some of this heat for 
producing steam in a boiler and then 
passes the gases to a hot-air turbine. 
This turbine drives a compressor used 
for producing a circulation of the 
gases in the system. 


Producing Alternating Currents 
(1,264,420) —A unidirectional arc is 
maintained between a cathode and a 
plurality of anodes arranged to form 
a ring, and the arc is rotated by a 
fixed magnetic field, so that it oper- 
ates successively from each of the 
anodes. Patent assigned by Freder- 
ick W. Meyer, of Pittsburgh, to the 
Westinghouse Electric & Manufac- 
turing Company. 

Telephone - Call Charging (1.264- 
137).—The measured-service telephone 
system disclosed in this patent, as- 
signed by Albert Andersen, of Chi- 
cago, to the Automatic Electric Com- 
pany. includes electromagnetic means 
controlled by the operator for oper- 
ating a meter at either end of the line 
by a reversal of current before the 
subscribers’ lines are disconnected. 
In this way the call can be charged to 
either the calling or the answerng 
party. 


June 15, 1918. 
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Personal 


J. Van Buskirk Becomes District Manager for Moloney Elec- 
tric — R. L. Lunt Joins Packard Electric— Other Changes 


T. H. Jorpan has resigned his position 
as electrical salesman with the Pacific 
Power & Light Company, Yakima, 
Wash., to join the staff of the Brokaw- 
Paen Manufacturing Company, Alton, 


Frank D. FaGAn, western sales man- 
ager of the Edison Lamp Division of 
the General Electric Company, has been 
elected to the position of director on the 
board of the Home Industry League of 
California. 


A. L. Harris, formerly industrial en- 
gineer with the Pacifc Gas & Electric 
Company, San Francisco, Cal., has en- 
gaged in business as a consulting indus- 
trial engineer with offices located in the 
Hobart building, San Francisco. 


H. H. GrirritHs has joined the sales 
organization of the Electric Railway & 
Manufacturers’ Sypply Company at San 
Francisco, Cal, as a lamp specialist, 
bringing with him his wide experience 
with eastern lamp manufacturers. 

Harry E. Jounson, for 10 years as- 
sociated with the auditing and account- 
ing department of the Illinois Traction 
System, has been named auditor of dis- 
bursements to succeed Lee L. Campbell, 
who has been named assistant general 
auditor. 


Epwarp De V. TompkINs, 17 East 
Thirty-eighth street, New York City, 
formerly manager of the New York of- 
fice of the Main Electric Company, has 
removed to Chicago to take charge of 
the general agency of the Cement Gun 
Company, Inc., of Allentown, Pa. 


Jutius A csBerc has engaged in busi- 
ness as a consulting engineer with 
offices located in the Tribune Building, 7 
South Dearborn street, Chicago. He is 
prepared to make investigations and re- 
ports on mechanical, industrial and 
chemical engineering problems, to design 
plants and to supervise their installation. 


Lee L. CAMPBELL, for about 13 years 
with the Illinois Traction System, with 
headquarters at Champaign, Ill., has 
been named assistant general auditor to 
succeed George R. McComb, recently 
named assistant treasurer. Mr. Camp- 
bell has served in various capacities in 
the general accounting offices of the Illi- 
nois Traction System. 


R. L. Lunt, a well known electrical 
engineer of Minneapolis. Minn., has be- 
come associated with the sales depart- 
ment of the Packard Electric Company, 
having charge of the Minneapolis 
branch, with offices located at 716-718 
McKnight building. Mr. Lunt was for 
many years connected with the Phila- 
delphia office of the Western Electric 
Company as sales engineer, and later 
joined the staff of the Electric Storage 
Battery Company of Philadelphia, Pa. 
He was also engaged in the electrical 
contracting business for himself for 
some time, all of which experience emi- 
nently fits him for the position he has 
Just accepted. 


R. P. Dryer, assistant sales manager 
of Canadian Allis-Chalmers, Ltd., To- 
ronto, Can., has resigned to accept a 
position in the Pittsburgh office of the 
Allis-Chalmers Manufacturing Company 
of Milwaukee, Wis. 


W. A. THompson has resigned his 
position as general agent for the Fed- 
eral Sign System (Electric) at San 
Francisco and Oakland, Cal., to become 
northwestern district manager for the 
Novelty Electric Sign Company with 
headquarters at Boise, Idaho. 

J. Van Buskirk, formerly sales 
manager of the Minerallac Electric 
Company of Chicago, has accepted the 
position of Chicago district manager 
for the Moloney Electric Company of 
St. Louis, Mo. Mr. Van Buskirk is well 
known throughout the central-station 


J. Van Buskirk. 


field, having been identified with the 
development and introduction of max- 
imum-demand instruments formerly 
manufactured by the Minerallac com- 
pany. He is a member of the Jovian 
Order, the Electric Club-Jovian League 
of Chicago, and has taken a prominent 


` part in electrical activities in the Mid- 


dle West. 


T. D. Scarrr, for several years Cleve- 
land city salesman of the Buckeye Di- 
vision of the National Lamp Works, 
was recently appointed manager of the 
Pittsburgh office, succeeding to the posi- 
tion of H. T. Gates, who is now dis- 
tributor for Delco lighting plants in 
Pittsburgh territory. 


Duncan Bonn, a well known electrical 
expert of Denver, Colo., has joined the 
sales force of the Packard Electric 
Company, Warren, Ohio. Having been 
brought up in the West, he will look 
after the business of the company in 
that section with headquarters at Den- 
ver. It is said that the company is build- 
ing some very large transformers for 
western interests. 


Ep. L. NEAL, who was for a number 
of years chief electrical inspector for 
the city of Seattle, has resigned his po- 
sition with the city to become assistant 
manager of the Standard Electric Com- 
pany, with offices at 73 Horton street, 
Seattle, Wash. 


James H. Spicer, formerly chief 
draftsman and shop superintendent of 
the bridge department of the Canadian 
Allis-Chalmers, Limited, of Toronto, 
Can., has become works manager for 
C. W. Hunt Company, Inc., West 
Brighton, N. Y. 


Obituary. 


FRANCIS JOSEPH MULLEN, connected 
with the New York Telephone Company 
for the past 14 years, died on June 2, 
at Lanesville, N. Y., aged 31 years. Mr. 
Mullin resided at 176 Carlton avenue, 
Brooklyn. 


Oran O. RIper, assistant to the gen- 
eral superintendent of the Public Serv- 
ice Company of Northern Illinois, died 
on June 9 at his home in Oak Park, Ill., 
following an illness of about a year. 
He was 47 years old and was born in 
Towa. 


ArtHur B. Hicks, for the past five 
years special agent in the detection of 
crimes and -recovery of property stolen 
from the Puget Sound Traction Light 
& Power Company and other Stone & 
Webster properties in the Pacific North- 
west, died recently in Seattle of spinal 
meningitis complicated with pneumonia. 
The deceased was 42 years old and was 
born in Louisiana. 


Cuartes R. McKay, consulting engi- 
neer of the Union Gas & Electric Com- 
pany, Cincinnati, Ohio, and a noted 
central-station executive and engineer, 
was instantly killed in an automobile ac- 
cident at Fernwood, near Cincinnati, on 
May 14. He joined the General Electric 
organization in April of 1900, and in 
August of the same year came to the 
Cincinnati office of the company as dis- 
trict engineer, which position he filled 
until July 1, 1907. He then resigned his 
position in Cincinnati to become man- 
ager of the lighting department and 
electrical engineer of the Toledo Rail- 
ways & Light Company, continuing in 
that capacity until April, 1909, at which 
time he became manager of the Union 
Light, Heat & Power Company, Coving- 
ton, Ky. After the consolidation of the 
two companies Mr. McKay was made 
manager of the lighting department and 
chief engineer of the Union Gas & Elec- 
tric Company. He held this position un- 
til about a year ago, when he resigned 
to devote his entire time as chief elec- 
trical engineer of the construction of the 
new power station in Cincinnati. In 1908 
Mr. McKay was elected president of the 
Ohio Electric Light Association. He 
was a member of many scientific asso- 
ciafions, and his wide field of knowledge 
covered every branch in the_profession. 
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Men in Service 
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Dr. A. E. Kennelly to Aid Signal Corps — H. N. Slaughter 
Engaged in Radio Apparatus Development — Honor Rolls 


NATIONAL Lamp Works of the Gen- 
eral Electric Company is displaying a 
service flag at Nela Park, Cleveland, 
Ohio, containing 260 stars, representing 
that number of its emploves now serving 
with the colors. 


CoroļxeL RarpH E. Doxces, of Cam- 
den, N. J., formerly president of the 
Board of Public Utility Commissioners, 
was the guest of honor at a dinner ten- 
dered him at the Robert Treat Hotel, 
Newark, on June 4. 


SoUTHERN BELL TELEPHONE & TELE- 
GRAPH Company, Atlanta, Ga., devotes 
the front cover page of the June number 
of Southern Telephone News to a typ- 
ical scene in France in which a signal 
corps man is the principal factor. It is 
particularly timely as indicating the 
kind of work telephone men are prob- 
ably now doing in this field of operation. 
The signal corps is the ears of the army, 
and its work, whether with telephone, 
wireless, flags or pigeons, is absolutely 
essential for the proper conduct of 
either an offensive or defensive cam- 
paign. The illustration shows a signal- 
man on the outpost, “listening in” on a 
suspicious wire somewhere in France. 


Pactric Gas & ELECTRIC Company, 
San Francisco, Cal., in the May number 
of the Pacitic Service Magazine, pub- 
lishes its roll of honor, revised as of 
May 15, showing a total of 462 names. 
One of this number, Clarence Wilhelm, 
formerly employed in the general offices 
of the company at San Francisco, has 
made the supreme sacrifice, having died 
of pneumonia while on active duty in 
France on January 23, 1918. The fol- 
lowing emploves have enlisted but have 
not as vet been called to the colors: 
Fred W. Newland, Fresno; Hayward C. 
McDonald and Wilham T. Martin, San 
Francisco; Roy G. Hanson, Ray Harris, 
Santa Rosa, and Alec. R. Walker, 
Marysville. 


H. N. SLAUGHTER, lieutenant-colonel 
in the Signal Corps, engaged in the 
development of radio apparatus for all 
branches of the army, was for a year 
and a half research engineer for the 
Western Electric Company on radio- 
telephone work. Colonel Slaughter was 
horn March 17, 1888, at Danville, Va., 
and at the age of 20 was graduated from 
the Georgia School of Technology with 
the degree of B. S. in electrical engi- 
neering. He taught electrical engineer- 
ing at the Pennsylvania State College 
for three vears. He then spent three and 
a half vears with the Marconi Wireless 
Telegraph Company imm Eneland and 
Hawai. When in Hawaii he was in 
charge of construction and operation of 
one of the world’s largest radio stations. 
Hle later became connected with = the 
Western Flectric Company. In April, 
1917. he was commissioned a major in 
the Signal Reserve Corps to take charge 
of the development of radio apparatus 
and in December was promoted to the 
rank of lieutenant-coionel. 


ROLL OF HONOR. 


The electrical industry, perhaps 
to a greater extent than any other 
industry, has answered the call 
of the Nation for Men. As this 
is a war of engineers, naturally 
the technically trained men in the 
electrical industry have been in 
great demand and they have re- 
sponded with splendid patriotism. 
Many of the large utility and 
industrial corporations have as- 
signed men for Government serv- 
ice aside from those who have 
voluntarily entered or been called 
for service. 

Tue ELeEctrRIcAL Review will 
welcome news concerning men» 
who have entered the service or 
who are engaged in any patriotic 
duties. 


Dr. C. F. Hirsuretp, head of the re- 
search department of the Detroit Edi- 
son Company, was recently commis- 
sioned a major in the Ordnance De- 
partment at Washington, D. C. 


Water J. Murry, who has until 
recently been a salesman for the Boston 
office of the Cutler-Hammer Manufac- 
turing Company, was called for duty in 
the Aviation Section of the army, re- 
porting for duty at Princeton, N. J. 
Princeton University. 


C. L. Cory, professor of electrical 
engineering at the University of Cali- 
fornia, has returned to Washington, 
D. C., to resume his duties as assistant 
director in the division of power supply 
for the U. S. Government Explosive 
Plants, a position to which he was ap- 
pointed by D. C. Jackling last March. 
A power supply for the great smokeless 
powder plant near Charlestown, W. Va., 
is to be secured bv interconnecting the 
Virginia Power Company, Appalachian 
Power Company, and possibly the Lo- 
gan Power Company, thus also releas- 
ing smokeless coal for navy use. 


Dr. A. E. KENNELLY. of Cambridge, 
Mass., acting head of the Department of 
Klectrical Engineering at the Massachu- 
setts Institute of Technology, in place 
of Prof. D. C. Jackson, who went into 
Government service a month ago, has 
heen commandeered by the authorities 
in Washington for special work during 
the summer months. His position is that 
of civilian liason officer to the Signal 
Corps and his duties will be in line 
with his special attainments. He will 
be away from the Institute during the 
summer months, but expects to report 
back again in the fall. In his absence 
Dr. F. A. Laws will care for the direc- 
tion of the special school for radio 
engineers. 


Harry BUTLER, formerly of the elec- 
tric department of the Pacifc Gas & 
Electric Company, San Francisco, Cal.. 
has been promoted from corporal to 
sergeant in the Quartermaster Corps. 
He is now stationed at Camp Sheridan. 
Montgomery, Ala. 


Carrain Harry A. BuLtock, formerly 
secretary of the New York Municipal 
Railway Corporation, a subsidiary of 
the Brooklyn Rapid Transit Compan, 
was killed in France on May 30. It 1s 
understood that he was the victim of an 
aerial bomb. Captain Bullock was 3% 
years of age. 


N. J. NEALL, consulting engineer of 
Boston, Mass., recently received an ap- 
pointment as major in the Quarter- 
master Corps of the United States 
Army. Major Neall was formerly an 
engineer on protective apparatus for 
the Westinghouse Electric & Manutac- 
turing Company, East Pittsburgh, Pa. 


ProF. Georce F. Sever, formerly pro- 
fessor of electrical engineering at Co- 
lumbia University. and for over J2 years 
consulting electrical engineer for the 
Department of Water Supply, Gas & 
Electricity for the city of New York. 
has heen commissioned a major in the 
Engineer Officers’ Reserve Corps with 
headquarters in Washington, D. C. 


NorMAN E. Maze, one of the oldest 
employes of the Fresno District of the 
Pacific Gas & Electricity Company, re- 
cently enlisted in the Quartermaster 
Department of the United States Army. 
Mr. Maze, before enlisting in Govern- 
ment service, worked in both the office 
and distribution department of the com- 
pany and was recently connected with 
the new construction work at Fresno. 


Joun A. DEVLIN, formerly superinten- 
dent of construction of the Pacitic Gas 
& Electric Company at Fresno, Cal. 
has since his enlistment in Government 
service been sent from Kelly Field, 
Texas, to the Prest-o-Lite Company. 
Indianapolis, Ind., for instructions m 
welding. From there he was sent to 
Newport News in charge of a squadron 
and is now located in that aviation camp. 


Mf. K. AreNnpeERG, formerly specialist 
in the supply department of the Gen- 
eral Electric Company, and later ven- 
tilatng engineer for the Ilg Electric 
Ventilating Company of Chicago, 3s 
awaiting orders to report at Annapolts, 
Md., for a four months’ special course 
before being assigned to special battle- 
ship service. He enlisted in the navy 
last December and at the Naval Tram- 
ing Station, Great Lakes, IIL, was made 
a first class petty officer, later pasem: 
the examination for chief petty ofħcer. 
Two months ago he was sent to the 
Officers’ Material School where he has 
just been commissioned as an ensen 
He is a brother of A. L. Arenberg, 1l- 
luminating engineer of the Central Elec- 
tric Company. 


June 15, 1918. 
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War Finance Corporation Urges 
Prompt Hearings of Rate In- 
crease Applications. 


The directors of the War Finance Cor- 
poration have recently issued the follow- 
ing statement: 

“The directors of the War Finance 
Corporation have under consideration ap- 
plications from many public service cor- 
porations doing business in various Sec- 
tions of the country, for loans aggregat- 
ing a large amount. 

“The directors of the War Finance 
Corporation do not feel that thev have 
any authority under the law to make 
loans except upon adequate security as 
required by the act. and they are con- 
vinced that the inability of a utility com- 
pany to earn a sum at least sufficient to 
pay its fixed charges, taxes, maintenance 
and repairs, is conclusive evidence of the 
inadequacy of its own obligation as se- 
curity. The directors of the corporation 
feel that the localities served by these 
various public utility enterprises should 
not expect the War Finance Cornoration 
to make advances to any utility company 
whose statement shows that it is in actval 
need of increased revenue. It is a mat- 
ter for the local authorities to determine 
whether or not an increase in rates, suf- 
ficient to maintain the enterprise as a 
going concern, should be granted. It is 
urged, therefore, that the proper au- 
thorities give nrompt consideration to ap- 
plications made by public utilities for per- 
mission to increase rates, in order that 
the directors of the War Finance Cor- 

ration may know, when applications for 
oans are presented by public utility cor- 
porations. whether or not they will be 
able to give adequate security.” 


Ottumwa Company Issues New 
Notes. _ 


H. M. Bylleshy & Company, Inc.. and 
Borbright & Company. Incorporated, are 
offering a new issue of $700,000 Ottumwa 
Railway & Light Company bond-secured 
7 per cent gold notes, dated June 1, 1918, 
due December 1, 1920, at 97%, to yield 8 
per cent. The proceeds are to reimburse 
the company, which serves Ottumwa and 
wholesales power to other communities 
of lowa, for outlays on additions and im- 
provements. The notes are a direct ob‘i- 
vation of the company, secured bv de- 
posit of 150 ner cent of general mortgage 
6 ner cent bonds. Net earnings for the 
vear ended April 30, 1918, after deducting 
annual interest charges on all bonds out- 
standing, exceeded five times the annual 
interest requirements on these notes and 
1.7 times all annual interest charges. 


Puget Sound Notes Offered. 


Lee Higginson & Company. the Harris 
Trust & Savings Bank and Estabrook & 
Company are organizing a syndicate to 
offer shortly $12.250.000 Puget Sound 
Traction, Light & Power Company 7 per 
cent three-year notes. These are being 
- issued to provide for the retirement of 
the entire issue of $10,057,000 of the com- 
pany’s 6’s, which mature shortly, and to 
reimburse the company’s treasury for ad- 
ditions recently made to the property. 
The company does substantially al' the 
electric street and interurban-railway 
business and the greater prt of the 
electric light and power business in the 
Puget Sound district. including the cities 
of Seattle and Tacoma, serving a popula- 
tion of over 500,000. 


Offer Utica Gas & Electric Bonds. 


Harris, Forbes & Company, New York 
City, and Coffin & Burr, of Boston are 
offering $1,260,000 Utica Gas & Electric 
Company refunding and extension mort- 
gage 5 ner cent bonds. due 1957. at 8914 
and interest to yield about 5.67 ver cent. 
The bonds are exempt from New York 
state, county and municipal personal 
property taxes. Of the present 4 per cent 
normal federal income tax the company 
pays the 2 per cent tax deductible at the 
source. The company is capitalized at 
$2,000,000 and it has paid dividends at 
the rate of 10 per cent per annum since 
April, 1913. 


Arkansas Valley Company Issues 
New Notes. 


H. M. Byllesby & Company, Inc., and 
Bonbright & Company, Incorporated, are 
offering at 97%, to yield 8 per cent, a 
new issue of $350,000 Arkansas Valley 
Ranway, Light & Power Company bond- 
secured 7 per cent gold notes, dated June 
1, 1918, due December 1, 1920. The notes 
are secured by deposit of 13314 per cent 
of first and refunding 5 per cent sinking 
fund bonds of the company, due 1931. 
The company’s net earnings have shown 
a steady growth during the past five 
years. For the year ended April 30, 
1918, they exceeded one and three-fourth 
times all annual interest charges. The 
proceeds are to reimburse the company, 
which serves the cities of Pueblo, Canon 


City, Cripple Creek and other towns in . 


Colorado, for expenditures for additions 
and imiprovements. 


Galesburg & Kewanee Electric Rail- 
way Issues Annual Report. 


The Galesburg & Kewanee Electric 
Rai:tway Company, in the annual report 
of the general manager to the stock- 
holders, shows a total balance sheet 
of $817,399.24, with total operating rev- 
enues for the year of $82,142.79, of which 
amount $44,106.75 is from city transporta- 
tion revenue, $36,705.44 from interurban 
transportation revenue and $1,330.60 from 
other operations. Total operating ex- 
penses were $71,960.71, with taxes of 
$3524.32, leaving gross income of $6782.92. 
The items of $20,000 interest on funded 
debt, $2774.36 interest on unfunded debt 
and $366.67 of miscellaneous debits leaves 
a deficit to the company of $16,358.11. 


American Public Service Bonds. 


The American Public Service Company 
is offering first lien 6 per cent gold bonds, 
selling at 90 and interest and yielding 
about 6.85 per cent. Interest is payable 
June 1 and December 1 and bonds are 
due December 1, 1942. They are a first 
collateral lien on = properties having a 
physical replacement value of about 40 
per cent in excess of the present bonded 
debt. The constituent companies operate 
without competition in 15 prosperous 
communities in Texas and Oklahoma, 
and furnish a diversified public utility 
service. For the year 1917 gross earnings 
increased about 24 per cent over 1916 
and net earnings amounted to more than 
double the annual interest requirements 
on the outstanding first lien bonds. In 
the last five years gross earnings have in- 
creased from $316,080 to $896,198. 


War Finance Corporation Makes First 
Loan. 


The War Finance Corporation on April 
23 approved its first loan amounting to 
$1,000,000, bearing interest at 6 per cent 
per annum. and will run for two years. 
It was made through two large banking 
institutions of the Pacific Coast to the 
Northwestern Electric Company, and is 
made on the notes of the bank secured by 
first mortgage bonds of the company and 
other collateral. The money will be used 
to make extensions and enlargements SO 
that additional electric power may be gen- 
erated and used in connection with ship- 
building. 


Northern 


Ohio Traction Bonds 
Authorized. 


Northern Ohio Traction & Light Com- 
pany is offering first lien and refunding 
mortgage 5 per cent gold bonds, selling 
at 83 and interest, yielding about 6.15 
per cent, authorized by the Public Utili- 
ties Commission of Ohio. 

These bonds will mature August 1, 1956 
with interest payable February 1 and 
August 1. They are secured by a direct 
mortgage subject to prior lines on prop- 
erty having a physical replacement value 
largely in excess of the total bonded debt. 
They also share in the underlying liens 
on important portions of the property 
through deposit of $2,743,000 prior issues, 
and precede junior securities aggregat- 
ing $14,093,790. In addition to dividends 


of 6 per cent paid on preferred stock 
since issuance, the company has paid 
dividends on common stock without in- 
terruption since 1906, the present rate 
being 7 per cent. For the year 1917 
gross earnings were eight and one-half 
times and net earnings approximately 
two and three-fourths times its gross 
earnings. 


Dividends. 


Electric Storage Battery Company has 
declared the regular quarterly dividends 
of 1 per cent on preferred stock and 1 
per cent on common stock, both payable 
July 1 to stock of record June 17. 


United Light & Railways Company has 
declared the regular quarterly dividends 
of 1% per cent on preferred and 1 per 
cent on common stocks, both payable July 
1 to stock of record June 15. 


Central States Electric Corporation has 
declared the quarterly dividend of 1% per 
cent on preferred stock, payable July 1 
to stock of record June 10. 


Western Electric Company has declared 
the regular quarterly dividends of 14% per 
cent on preferred stock and $2.50 on com- 
mon stock, both payable June 29 to stock 
of record June 22. , 


Pennsylvania Water & Power Company 
declared the regular quarterly dividend 
of 114 per cent, payable July 1 to stock of 
record June 19. ; 


The board of directors of the United 
Light & Railways Company has declared 
a dividend of 1% per cent on first pre- 
ferred stock, and a dividend of 1 per cent 
on the common stock, payable out of the 
surplus earnings, on July 1, to stock- 
holders of record June 15. 


Dayton Power & Light Company has 
declared the regular quarterly dividend of 
11, per cent on preferred stock. payable 
July 1 to stock of record June 20 


A quarterly dividend of 1 per cent has 
been declared by the Ottawa Traction 
Company, payable July 2 to stock of rec- 
ord June 15 


Brazilian Traction, Light & Power 
Company declared a quarterly dividend of 
114 per cent on preferred stock, payable 
July 1 to stock of record of June 15. 


Utah Power & Light Company has de- 
clared the regular quarterly dividend of 
1%, per cent on preferred_stock, payable 
July 1 to stock of record June 15. 


A quarterly dividend of 1 per cent on 
common stock has been declared by the 
Dominion Power & Transmission Com- 
pany, payable June 15 to stock of record 
May 31 


Buffalo General Electric Company has 
declared a quarterly dividend of 2 per cent 
on common stock. payable June 29 to 
stock of record June 20. On March _ 30, 
the company paid a quarterly dividend of 
13% per cent on common stock. 


Ottawa Light. Heat & Power Company 
has declared the regular quarterly div- 
idend of 1% per cent, iayable July 1 to 
stock of record June 20. 


Twin City Rapid Transit Company has 
declared a quarterly dividend of $1.75 per 
share on preferred stock, payable July 2 
to stock of record June 15. 


Magma Copper Company has declared 
a quarterly dividend of 50 cents a share, 
payable June 29 to stock of record June 
1. 


Oklahoma Gas & Electric Company has 
declared a dividend of 1% per cent on 
preferred stock, payable June 15 to stock 
of record May 31. 
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Earnings. 
GEORGIA LIGHT, POWER & RAIL- 
WAYS. 
1918. 1917. 

April gross .........-. $ 97,153 $ 83,481 
Net after taxes ..... 90,455 41,881 
Surplus after churges 17,513 8,296 
12 months’ gross .... 1,149,066 999,391 
Net after taxes ....g $23,945 295,352 
Surplus after charges 159,559 115,022 


SOUTH CAROLINA LIGHT, POWER & 
RAILWAYS COMPANY. 


1918. 1917. 
April gross ........ --$ 58,188 $ 37,035 
Net after taxes ..... 30,893 15,379 
Surplus after charges 16,222 1,132 
12 months’ gross .... 593,520 441,181 
Net after taxes ..... 255,215 157,748 
Surplus after charges 49,753 623 


INTERSTATE ELECTRIC. 

The annual report of the Interstate 
Electric Corporation for the year ended 
December 31 shows a gross income of 
$699,662, an increase of $20,166 over the 

receding year. The net income was 

134,125, against $147,072 for the year be- 
fore. Freferred dividends amounted to 
$60,201, compared with $54,894 for 1916. 
After common dividends of $10,000 a sur- 
plus for the year of $53,924 was accounted 
or. 


H. M. BYLLESBY & COMPANY PROP- 
ERTIES. 


Earnings cf combined Byllesby prop- 
erties for the month of April show a 
substantial improvement over compari- 
son of earnings for the years ended April 
30, 1918 and 1917. The figures are as 


follows: 
1918. 1917 


Month of April— . 
Gross earnings ......$1,812,280 $1,527,023 
737,998 703,573 


Net earnings ........ 
Year ended April 30— 
17,806,392 
8,458,855 


Gross earnings ......20,556,752 
Net earnings ....-... 8,551,770 


EASTERN POWER & LIGHT COR- 
PORATION. 
(Subsidiary Companies.) 
A statement of estimated gross revenue 
for the month of May, 1918, and 1917, and 
comparison, follows: 


ELECTRICAL REVIEW 


NEW ORLEANS RAILWAY & LIGHT 
COMPANY. 


New Orleans Railway & Light Company 
for the three months ending March 31 
reports gross earnings of $2,082,602; net 


of $812,939; surplus after charges $312,851. 


AMERICAN POWER & LIGHT COM- 
PANY. 


1918. 1917. 
April gross .......... $1,045,938 $ 900,546 
Net earnings .......6.. 406,598 376,004 
12 months’ gross ....11,930,629 10,671,733 
Net earnings ........ 4,898,854 4,708,986 


WEST PENN POWER COMPANY. 


1918. 1917. 
April gross ....ceee0. $ 484,161 $ 315,680 
Net after taxes ..... 204,078 113,062 
Surplus after charges 139,722 74,720 
12 months’ gross .... 4,436,496 3,365,536 
Net after taxes ..... 1,368,360 1,333,633 


Surplus after charges 772,844 971 


NEW ENGLAND TELEPHONE & 
TELEGRAPH COMPANY. 


The New England Telephone & Tele- 
graph Company reports for the year 
ended December 31 last as follows: 


š Decrease. 


Operating revenue ..$22,649,934 *$1,678,661 
Operating income ... 4,662,488 8 


Net income ,...... . 4,112,813 136,817 
Surplus ...scccccece 130,317 660,966 

*Increase. 

AURORA, ELGIN & CHICAGO. 

For March— 1918. 1917. 
Total earnings ..........$168,693 $163,197 
Net after taxes ....... ee 30,182 39,965 
Balance after interest .. %5,911 3,930 
Res., depreciation and 

amortization ......eee. 7,109 6,502 
Balance ....ssssssocceso #13, "020 $2,572 

For the 3 months ended March 31— 

1918. 1917. 
Total earnings ....... as agora $469,516 
Net after taxes ...... - 29,250 116,952 
Balance after interest. . *78,149 9,506 
Res., depreciation and 

amortization covesese 20,504 19,506 
Balance ........... es.... 998,653 *10,000 

Deficit 
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UNITED LIGHT & RAILWAYS COM- 
PANY. 


1917. 
204 37,001,479 
1,161,283 


12 months ending March 31: 
1918. 


GrOSS 2... ccecccccvess $7,953, 
Surplus after charges 1,136,475 


ARIZONA POWER COMPANY. 


1918. 1917. 
February gross ......$ 63,385 $ 32,173 
Net after taxes ..... 28,108 23,062 
Surplus after charges 8,577 10.350 
12 months’ gross .... 530,656 342,404 
Net after taxes ..... 297,779 232,355 
Surplus after charges 117, "528 85,698 


BRAZILIAN TRACTION, LIGHT & 

POWER COMPANY, LTD. 

Combined earnings, in milreis, 
subsidiaries, compare as follows: 
1918. 1917. 

April gross .......... $8,330,000 $7,453,000 

Net atter taxes ..... 4,091,000 4,053,000 


4 months’ gross ..... 
Net after taxes .....15, 277, 000 16, 091, 000 


of all 


REPUBLIC RAILWAY & LIGHT COM- 
PANY. 


1918. 1917. 
April gross .......... $ 463,035 $ 368,125 
Net after taxes ..... 133,971 117,350 
Surplus after charges 41,396 47,430 
12 months’ gross .... 5,297,194 4,183,498 
Net after taxes ..... 1,600,811 1,617,973 


Surplus after charges 617,501 762,344 
VIRGINIA POWER COMPANY. 


1918. 917. 
April gross ........-.$ 62,224 $ 43,689 
Net after taxes ..... 1,772 20,284 
Surplus after charges 10,625 2,698 
4 months’ gross ..... 0,226 178,026 
Net after taxes ..... 102,786 76,047 
Surplus after charges 18,852 4,968 


MISSISSIPPI RIVER POWER COM- 
PANY 


For the 12 months to April 30— 
Gross, $2,073,005, increase $282,362; net 
after taxes, $1, 668, 775, increase $243,265; 
surplus after charges, $243,711, increase 
$101,792. April gross, $193,233, increase 
35,639; net after taxes, $157, 463, increase 
27,966; Porp us after charges, $37, 108, in- 
crease '$14,5 


System. 1918. 1917. 
pane S o Ee 
ennsylvania Utilities 126,030.9 90,422.0 
West Virginia ...... 90,918.50 81,739.33 WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
Claremont .......... 27,667.00 22,601.18 ING ELECTRICAL COMPANIES. 
—— ee ee Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 
Total ..enesesaeen. $559,720.21 $449,593.37 Div. rante. Bid Bid 
Vincennes osne scene wears ews ee Sen $3,421.28 Public Uttlities— Percent. June 4. June 11. 
Adirondack Electric Power of Glens Falls, common............. 6 12% {2% 
GENERAL GAS & ELECTRIC. Adirondack Electric Power of Glens Falls, preferred........... 6 T 70 
(Subsidiary Companies.) American Gas & Electric of New York, common......... 10+ extra 88 Si 
A statement of estimated gross revenue American Gas & Electric of New York, preferred............... 6 40 49 
for the month of May, 1918, and 1917, and Raan pirni < Toa OF ee zor n commen pica: $ n i 
ison, llows: merican ght action 9 ew York, preferred........... : 
aaa TODD 1918. 1917. American Power & Light of New York, common............... 4 40 40 
Portland .......... $ 39,007.06 $ 35,227.05 American Power & Light of New York, preferred............. 6 68 68 
Northwestern Ohio. 27,000.00 24,616.77 American Public Utilities of Grand Rapids, common........... es ws 
Sandusky .......... 31,892.73 46,468.53 American Public Utilities of Grand Rapids, preferred........... 6 pt 
Binghamton ...... . 34,250.71 28,494.33 American Telephone & Telegraph of New York................. na 98 99 
Garre a o A 10270.00 7996.00 American Water Works & Elec. of New York, common......... as 4% 4% 
New Jersey ........ 24,103.59 16,556.00 ee Darr Pone = ee 2 ooN work souk Peon oe 7 13 1215 
y ` : 56 merican Water Works lec. of New York, first preferre iu 7 SSe 
Tite CUE Dan AE alee! ded epialac an rower oi PET canon e ae 3 E EET = 40 40 
tal ....ccccecee 67,3142, : Appalachian Power o uefield, Preferred wea is cise eo ediek see ew aes 7 68 6S 
Torg a he aie See ee 2 vow Ii common, E E EEE +extra 213 211. 
( ) OWE . ties Service o ew York, Preverred. .ccccccccscvesevenerssens 6 TAS TA 
F - pa CEON ER E Commonwealth Edison of Chicago0........... cc cc ewer ee eee AN 8 102 100 ' 
ae sa Aine $ ie 030 $ Page Comm. Power, eas & Light of Jackson, COMMON settes Y 2 19 
ms í EET Dra Das “Comm. Power, Railway ight of Jackson, preferred.......... 6 45 45 
Net after taxes ..... E 54.301 Federal Light & Traction of New York, common............... W 6 R 
es Ane TRETT ae rt es Federal Light & Traction of New York, preferred............... 29'4 29g 
tae ne is E waded April 30 Jo aoe aN OF ern pannes anr DIXON eee ena Meee ners aa yey 6 l 
ae jiddle West Uttlities of caco, COMMON» v6 5055 <b ee ad wees an 2+extra 15 15 
19138. 1917. Middle West Utilities of Chicago, preferred. ......ssssseses.s. ae ss 
Gross arn eee $1,2 ee ee $1, ae ATT Northern States Power of Chicago, common.,.............000.- 44 44 
Ae eee sereo ae age panies Soran tatea aA AGS preferred. sce cece corpww ne ex.div. se 
; OME nese aes ae Bee) acific Gas ectric of San Francisco, commcn...........+... ae 34 32 ky 
Interest cnarzes ..... 225,812 222,937 Pacific Gas & Electric of San Francisco, preferred.........+-.., 6 Tal, Take 
Depreciation reserve. 122,130 110,478 — Public Service of Northern Ilinois, Chicago, common........... 7 72% 71%, 
Net income .......... 380,993 330,176 Public Service of Northern Illinois, Chicago, preferred......... 6 85 Ri 
Pea a e Hepes pay & Lis ght of Youngstown, common............. 4 22% an 
-Ommo Widen esl, w1,2h epublic Railway & Light of Youngstown, preferred........... 6 oR Ty 59 
Surplus ..... EET 121,473 67,612 Standard Gas & Electric of Chicago, common............e002... i 4 
Operating ratio ...... 42.650 43.99% SHEA ard ese Bier ne of Chicago, preferred................. 6 2414 24 
E : ae ennessee Railway, Light & Power of Chattanooza, common. 2 R 
PACIFIC GAS & ELECTRIC COMPANY. Teua e Railway, Liht E of Chattanooga, preferred. 6 9 13 
1918. 1917. nited Lig ‘allways of Grand Rapids, common............. 4 30 3N 
April BTOSR .......... $1,669,153 $1,596,917 ae n, & aaye of Grand Rapids, preferred........... 6 63 f4 
Net after taxes ..... 674,374 664,662 estern Power of San Francisco, common.............ccceeece 12 12 
Surplus after re Western Power of San Francisco, preferred.........ccceeece cee 6 49 49 
and preferred div- Western Union Telegraph of New York...........0cccceeueeee extra 90% 91 
(ends: vec ae ie kus cus 190.501 181,193 Industrials— 
12 months’ gross . e. -20,288,829 18,828,843 Flectvie Storage of Philadelphia, common.............c.ceccceee 4 49 19 
Net after taxes ..... 7,009,062 8,025,204 General Electric of Sehenectady Co wa inns cdeeb ote Gh ew ee int BS eee 8 142 Jtiu 
Surplus after charges Westinghouse Electric & Mfg. of Pittsburgh, common....... +extra 41% ity 
and preferred div- : Ww estinghouse mlectric & Mfg. of Pittsburgh, preferred......... i 63 63 
idends .........-0:- 1,709,462 2,546 056 Last sale. lgl 
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Hydroelectric Station of Peninsular Power Company at Twin Falls, Near iron Mountain, Mich. 


Hydroelectric Development in Iron 
Mountain Region 


Peninsular Power Company Meeting Excessive Demands in Mining 


Districts — New Station Under 


Florence and Alpha districts, of Wisconsin and 

Michigan, have created great demands for electric 
power within the last six years. The region referred to 
embraces a small part of the two states drained by the 
Menominee and Brule Rivers. This mining industry 
supports the cities of Iron Mountain, Iron River and 
Florence, which consume a considerable amount of 
energy for lighting, street railways and industrial 
power. 

The pincipal demand for electric power is due to 
the operations of the 21 mines in the districts referred 
to, where all mine pumps, hoists, ore crushers, blow- 
ers, haulage equipment and shop tools are motor 
operated. 


T activity of mining operations in Iron River, 


CENTRAL STATION SERVICE. 


The principal part of the energy consumed for mining 
operations and municipal and other service is supplied 
by the Peninsular Power Company. This concern has 
had in operation a hydroelectric power plant on the 
Menominee River, at Twin Falls, since 1912, and has 
under construction another hydroelectric plant on 


Construction on Brule River 


Brule River, in the vicinity of Florence, Wis. The 
Twin Falls plant, situated four miles north of Iron 
Mountain, Mich., is equipped with five Westinghouse 
generators of a combined generating capacity of 5800 
kilowatts, each driven by a Leffel water turbine. Three 
Lombard and two Woodward governors are provided 
for the five turbine units. The switchboard equipment 
is the Westinghouse make. The concrete dam, which 
is shown in the illustration, rests upon solid rock and 
gives a 44-foot head at the turbines. 


TRANSMISSION TO MINING CENTERS. 


The company has 40 miles of high-tension lines 
whereby energy at 66,000 volts is transmitted.to the 
several towns and the three mining districts. The 
system, which delivered 25,000 kilowatt-hours in 1912, 
has increased the load to 1,600,000 kilowatt-hours for 
this year. The service of this plant is supplemented 
by an auxiliary power station, at Iron River, equipped 
with steam turbines and generators of 4000 horse- 
power capacity. 

The new hydroelectric power station which this 


Dam on Menominee River, Peninsular Power Company. 


company is building on Brule River is being equipped 
with two units, to have a combined capacity of 3300 
kilowatts. The equipment consists of Westinghouse 
vertical generators, direct-connected to Leffel water 
wheels. When this plant is completed and transmis- 
sion lines are built to tie in this service with that of 
the Twin Falls lines, the company will have a system 
from which about gooo kilowatts can be delivered, 
exclusive of what may be produced at its steam-electric 
plant. 
Hi1GH-TENSION LINES AND SUBSTATIONS. 


The high-tension lines are carried on steel towers, 
the bases of which are set in concrete. The power is 
metered to consumers from substations of three trans- 
formers each, by which the high voltage of 66,000 1s 
stepped down to 2200 volts. In most cases of under- 
ground operating, especially for pumping, the motors 
are operated at 2200 volts. The conductors for mine 
work consist of 3-wire, varnished-cambric, or rubber- 
insulated, lead-covered, jute-wrapped, steel-armored 
cable, practically eliminating all danger from contact. 
The special ground-resistance rheostat is used to pre- 
vent line switch from automatically opening when a 
ground occurs on the line, 


A MINE SERVICE POWER PLANT. 


The Oliver Iron Mining Company operates its own 
hydroelectric plant of the capacity of 5000 horse- 
power. This was built at Quinnesec Falls, Mich., in 
1914. A steam-electric unit is also provided for use 
in case of an emergency. This power is transmitted a 
distance of four miles to the company’s Chapin mine 


Iron Mining Company. 


Hydroelectric Plant of Oliver 
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Generator Room, 


Peninsular Power Company, Twin Falls. 


at Iron Mountain, over a 13,200-volt line. Perhaps 
the most important use of electric power at the Chapin 
mine is for pumping operations, by which water is 
raised from the bottom of the 1360-foot shaft to the 
surface by two lifts. The pumping station on the 
1360-foot level consists of two 3-stage centrifugal 
pumps, each of the capacity of 3000 gallons per min- 
ute; and each pump is driven by a 450-horsepower 
motor. These pumps deliver the water 392 feet to a 
relay station at the twelfth level, 965 feet from the 
surface. There are two 6-stage centrifugal pumps at 
the relay station, each driven by a 1050-horsepower 
motor and capable of raising 3000 gallons per minute 
to the surface against the head of 965 feet. A view 
of the plant is shown herewith. 


ELECTRIC POWER ADAPTED TO MINING. 


The adaptability of electric power to the metal- 
mining operations has been thoroughly demonstrated 
in all the mining regions of the country where it is 
applied to practically all kinds of machines except the 
high-power mine drill, for which compressed air still 
remains the motive power; but in most cases the com- 
pressors, from which those drills are supplied with 
compressed air, are motor-driven. The features of 
electric power which commend it to mine operators 
are readiness of service, economy of operating and 
adaptability, and most of all, under existing conditions, 
is the conservation of fuel effected by use of electric 
energy. The provisions for steam auxiliaries to hydro- 
electric plants are merely precautionary measures to 
provide for emergencies due to accidents or the pos- 
sible destruction of the operating units. 


Generator Floor, Oliver Iron Mining Company’s Plant. 
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‘The Central Station and the Industrial 
Electric Heating Load 


‘Second Installment of Article Dealing With the Vast 
Opportunities of Industrial Electric Heating as Source 
of Income—Some Interesting Examples of Installations 


By ARTHUR F. ALLSOP 


Industrial Heating Engineer, Commonwealth Edison Company. 


WING to the numerous and extremely varied 
C ) 2xptications of industrial heat together with the 

different conditions encountered, it is impossible 
to give figures which could be used as a standard 
method of estimating the possible income to be derived 
from a proposed installation. The following table 
may, however, serve to give an idea of what might be 
expected. 

While most of the installations mentioned in the 
above table are on the lines of the same central station 
it will be noticed that the charge per kilowatt-hour 
varies considerably. This can be explained by the fact 
that some of the apparatus is used by customers who 
are large users of electrical energy and others are 
small users, the central station’s rate schedule being 
such that the greater the number of kilowatt-hours 
used per month plus the number of hours use per 
month the lower the average rate per kilowatt-hour. 


INDUSTRIAL HEATING LOAD-F ACTOR. 


A large number of industrial heating devices and 
applications can be credited with a load-factor of 100 
per cent. The envelope gum dryer for example, 
already mentioned, is in continuous operation twenty- 
four hours per day and brings the central station a 
yearly income of $87.00. Another example of 100 
per cent load-factor is the photographic print, film and 
plate drier. This device has a connected load of 12 
kilowatts and brings an income of approximately 
$1500.00 per year. 


` 


VARIATION OF LOAD. 


As would be expected, the load of an industrial, 
heating installation varies according to the supply and 
demand for the goods for which that particular appli- 
cation is applied, and if this should be a seasonable one 
some period of the year will be the peak point and the 


consumption increasing to and from this period. If, 
however, the installation is used in conjunction with a 
non-seasonable product the load is governed entirely 
by the amount of business the manufacturer is able- 
to secure. The accompanying table gives an idea of 
what can be expected from an installation of devices 
used by a concern whose goods are seasonable. 


Average 
Kilowatt-hours Monthly rate per 
Month. per month. bill. kilowatt-hour. 

JON serenua nete aea 93 $ 930 10.0c 
AUUE perpera srra SEREA 141 11.55 7.0c 
September ................ 247 17.35 6.7c 
October we cciaccndecucarne 319 21.45 6.4c 
November ..........-..0e. 368 23.80 5.6c 
December ................. 413 23.52 5.7c 
January ...........0.00 eee 518 29.82 0.4c 
February dqaudoute twee wac 682 37.08 6.4c 
March 55040 45 atet oat: 391 21.87 6.4c 
ADE etic cusie ES 254 16.62 6.6c 
Maye sepia etn eee eater 154 12.10 7.9c 
JONE ouere pest oak ante alee 233 15.54 6.6c 
3,739 $240.00 6.4c 


Average monthly kilowatt-hours used, 312. 
Average monthly bill, $20.00. 
Average rate per kilowatt-hour, 6.4c. 


With this installation the peak period occurs during 
January and February. . 

Generally it has been found by central stations 
having industrial heating loads, that these peak periods 
do not show as peaks on the station load-curve but tend 
to give a fairly well defined line, one industrial instal- 
lation peak offsetting another. 

Fig. 1 shows graphically the industrial heating 
load secured by the Commonwealth Edison Company, 
year by year from 1913 to 1917. It is a composite 
curve showing the load secured by use of industrial 
devices (arc furnaces excluded) sold by the central 
station itself and those promoted by the central station 


Kw-h. Average Average 


l No. of , Kilowatts per energy monthly 
Device. devices. Used in— Consumed. month. rate. income. 

Linotype Dot seneuna ti e E OR Small newspaper office............. 1.650 197 5: 10.23 
Irons (commercial) esac dace ie cieseores 11 Shirt waist factory................ 7.000 312 6.4 20.00 
Glue DOS reiret eekan TEE OET aE date ace 45 Box factories “yc hc ckuwde deamon tic 3.150 728 4.6 33.48 
Soldering irons .oass0cs is abacus vexdsds sae 14 Phonograph factory ............... 2.800 5R5 5.5 32.17 
Tailor Irons rosar Eo eer An ETERS 13 Men: tailors 66. gees soos Pan ceo es 11.100 670 Ds 33.50 
Branding IONS cessc iarsira naiean aerea 3 Bottling works ................... 1.050 98 71 6.95 
Drying oven (small) s.45456445ciere emi eaees 1 Watch dial factory................ 1.760 375 6.4 24.00 
ealing wax POtSiived css sau sgonts vise eesa 2 Wholesale jeweler ................ 400 o2 88 4.57 
Envelope gum dryers................0eeee- 6 Envelope factory ................. 6.600 T 2T. i 
Roofing Joiners wiereerres toeroen Dienna 3 Roofing manufacturings ........... 19.600 oe at eeu 
Enameling oven ......... ccc ce cee eee eee 1 Auto factory 2500560 dg halee-b oS aaake 260. 125,000 : beets 
Photo: print dryers cas ecr neeaae eah 1 Large newspaper office............. 12. 8,640 : er 
Japan- heating. sna cide given ws news ewe eekais et 1 Novelty works .............00s eee 1.650 208 62 12.89 
Photo, developing, bath heaters............. 1 Photographic work ............... 1.200 156 7.5 11.70 
Oil Maine send cc Mes wives nade e eae E 1 Brass foundry ..............00000- 3.000 416 55 22.88 
Temper drawing OvenS.............00000008 2 Tool works sos oe hee ee oe ek ee ee 10.000 4,000 2.2 88.00 
Core baking ovens............c.ccceeeeeees 2 POUndEY= .ncoseswalcensesuileihes anes 50.000 12,500 l. 125.00 
Putty warmer ............ Raced eat abate 1 Sash and door factory............. 1.650 368 55 %.24 
Embossing press ............cceceeeeeeeaee 1 BINGING: earesesnre tnra erer ANNAE 1.200 156 51 7.95 
Vülcanizers drcesiossusos Saneeree theta 5 Tire factory <n. cdas cuca daw soe 3.000 780 a orei 
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but sold by others, such as manufacturers of heating 
devices, jobbers, etc. The load connected by the de- 
vices sold by the central station alone is shown 
dotted, Fig. 1. This central station has an estimated 
connected industrial heating load of 43,030 kilowatts. 
A table showing what devices and the number of each 
which go to make up this load appeared on page 803 
May 11, issue of ELECTRICAL REVIEW. 

While unusual business conditions are partly re- 
sponsible for the marked increase of the years 1916 
and 1917 over previous years, the fact that industrial 
electric heating is steadily gaining favor year by year 
must not be lost sight of. 


Wuo SHOULD SELL THE APPARATUS. 


Strictly speaking the central station should not care 
whether the central-station company, the manufac- 
turer or some other concern actually makes the sale to 
the customer so long as the customer gets the right 
article for the right purpose. The main point in view 
is the income to be derived. Time and effort should 
not be wasted arguing who is entitled to make the sale 
of the merchandise, but the central-station representa- 
tives should be made responsible for all the heating 
apparatus on the company’s lines and endeavor to keep 
them in first-class shape thereby giving the best pos- 
sible satisfaction. They should also be relied upon to 
protect the customer, seeing that he gets the right 
article for the right purpose, and at the same time 
protect the central-station company. 


OBTAINING THE LOAD. 


No matter how small the central-station system, 
owing to the character of industrial heating it is ad- 
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Eig 1.—Curves Showing Industrial Heating Load Procured by 
Commonwealth Edison Company Year by Year 
From 1913 to 1917. 


visable that some one person specialize on this class 
of business. If the size of a company does not war- 
rant the entire time of one man to care for this class 
of business it should be assigned to some one person, 
preferably a power salesman, who can devote enough 
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time to it to do the subject justice. Experience has 
shown that the former method is by far the best sys- 
tem, however. Another method is to have all the sales- 
men boosting industrial electric heating and the calling 
in of the manufacturers of heating apparatus and rely- 
ing upon them to close the deal with the assistance of 
a central-station man familiar with the rates. The 
disadvantage of this method is unavoidable in that 
there are numerous cases where a number of manu- 
facturers of industrial heating apparatus, as might be 
expected, all claim they supply the best appliance for 
any purpose, but which is far from correct. Experi- 
ence has shown, for instance, that while one manu- 
facturer may have a glue pot that is far superior to 
any other on the market its immersion heater applied 
to liquid heating problems may be the poorest, or pos- 
sibly they do not have one at all and not caring to see 
any business fall into their competitors they would 
probably convince the prospect that the application can 
be accomplished by means of their flat unit which can 
be attached beneath the liquid container instead of 
immersed in the liquid, resulting in lower efficiency 
and more trouble in installing and probably much more 
costly. It is this knowledge of the superiority of one 
device over another on the part of the central-station 
representative that protects both the customer by seeing 
that he gets the right device for the right purpose and 
protects the central station by assuring a satisfied 
customer. 

The closing of a contract for industrial electric 
heating or the selling of the apparatus does not end 
the central station’s part in this bysiness. After the 
installation is completed the central-station representa- 
tive should co-operate to the utmost possible extent 
with the customer in order to obtain the greatest eff- 
ciency with the apparatus, which can be obtained by 
imparting to the foreman or operators any knowledge 
that would be of assistance in increasing production, 
improving the products, or keeping the kilowatt-hour 
consumption at a minimum. 


THE MAN To HIRE. 


Like any other project, this class of business must 
be financed; for this reason central stations must in- 
vest some capital—money and brains as well. If the 
field covered by the central station is large enough to 
warrant it a man should be hired and trained specially. 
The manufacturing industry being so extensive, a 


,broad-gauge man is essential, and while it is impos- 


sible to obtain a man with a complete knowledge of 
every branch and phase of every industry the next 
best thing should be done. 

A knowledge of any or, better still, all of the fol- 
lowing subjects will be found a great asset: 

Chemistry: Very often the heating of materials, 
etc., performs chemical changes in the product and 
a conception of what is happening chemically is essen- 
tial. Metallurgy: This is necessary when seeking 
steel or other furnace and heat treating of metal propo- 
sitions. Machine design: necessary if the industrial 
heating specialist is to undertake the design of elec- 
tric heating apparatus which is to form part of a 
machine. Drafting: If the industrial heating special- 
ist instead of taking the responsibility of the design 
of special heating apparatus wishes to transfer in- 
formation to the heating device manufacturers, who 
might be many hundreds of miles away, the ability 
to make up a drawing of the machine or part of a 
machine to which heating units are to be applied 
drafting is almost essential, the better the drawing the 
more time will be saved in the long run, as a manu- 


facturer will not attempt to manufacture or suggest a 
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special appliance or‘unit unless in possession of the 
most possible data. In the above case a photograph 
is a great help. 


THINGS AN INDUSTRIAL HEATING SALESMAN SHOULD 
KNow. 


Although it is possible in many cases to close an 
industrial heating proposition without figuring fuel 
cost the industrial heating engineer should be thor- 
oughly familiar with the market price of various fuels 
together with their heating value and efficiency to 
which they can be applied. This will enable him to 
determine for himself the ratio between electric heat- 
ing and other heating media instead of taking the cus- 
tomer’s idea which he has probably guessed or has 
had given to him by a salesman selling a competition 
device. It has been the writer’s experience that when 
selling electric heating in competition with gas that 
the gas men knowing fully the superiority of electric 
heat and realizing the only leg they have to stand on 
was that of cheaper fuel costs, have intentionally un- 
derestimated their fuel cost. 

The industrial heating salesman should next ac- 
quaint himself with the various standard industrial 
appliances on the market and determine by means of 
tests either laboratory or practical their characteris- 
tics. In the latter case by placing out the different 
makes of devices with various customers and deciding 
which is the best device and then recommending that 
until he is thoroughly convinced that some other make 
is superior. It does not do to let the flowery talk of 
some manufacturer’s agent convince you, prove it to 
yourself, for there is too much at stake to jeopardize 


the customers’ faith in the central station. The above, 


practical method of testing, of course, can only be 
done with the standard every-day devices, such as glue 
pots, soldering irons, units for liquid, water heating, 
etc. With the larger installations the opinion of some 
other central station having had experience with that 


Fig. 2.—Side View of One Section of Gun Heater. 


particular type of installation should be obtained if 
possible. This is not a very hard thing to do and 1s, 
in fact, being done quite extensively. A guarantee 
should also be obtained from the manufacturer. 

The specialist should next familiarize himself with 
as many standard types of heating units as possible 
which were designed originally for use on the smaller 
domestic class of heating appliances, such as flat irons, 
percolators, grills, air heater units, etc. It is surpris- 
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ing how many of these units can be efficiently and suc- 
cessfully applied to some special installation or proc- 
ess. For instance, percolator units have been success- 
fully used for heating molding machines, and toaster 
units have been used for the same purpose; grill units 
have been used for ink-drying presses and ink heat- 
ing, also for drying gum on envelope-making ma- 
chines; air-heater units for heating sprinkler valves; 
soldering-iron units for heating celluloid embossing 
presses and wax heating on shoe machinery; flat-iron 


Fig. 3.—End View of One Section of Gun Heater. 


units (leaf type) for heating rubber vulcanizers and 
corn popping machines. Then again many standard 
devices can be used for other purposes than those for 
which they were designed, for example, glue pots, 
as well as being used for water, wax, compound and 
heating other liquids have, after removing the glue 
contained been used for heating sand and used by 
violin makers, by fitting a special spout shaped cover 


they can be used for steaming cloth, upholstery, wood, . 


etc. Soldering irons have been used for cauterizing 
and by replacing the soldering tips with special tips 
used for branding, can-capping and wax melting. Disc 
stoves of the solid or non-luminous type by using a 
device with a 220-volt unit on 110-volt service have 
been used for celluloid heating. Standard plate and 
food warmers make ideal ovens for very low-tempera- 
ture work, such as incubators, material heating, etc. 
Water heaters of the circulation type can be success- 
fully applied to the heating of special glue pots such 
as are sometimes used on cardboard box making ma- 
chines. The above is by far from a complete list, the 
limit depending upon the ingenuity of the specialist, 
eh emphasizes the wide field and feasibility of electric 
eat. 
DATA COLLECTION. 


The industrial heating specialist to start right from 
the very first should collect all possible data pertaining 
to industrial heating not only electric, but gas, oil, 
coal, etc., and file in a tangible way. There are times 
when this is invaluable for reference work. It is well 
to keep in mind the fact that it is not the amount of 
actual data that a sales engineer can keep in his head, 
but the knowledge of where to get data pertaining to 
a particular problem that counts. 

It has been the experience of the author that in a 
large number of cases before an industrial heating 
proposition is closed the prospective customer expects 
an unlimited amount of data relative to costs, etc., to 
be submitted and insists upon installing a meter to 
check up current consumption, etc., making it perfect- 
ly plain to you that he intends to keep an exact account 
of all phases of the installation. If the sales engineer 
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has confidence in his figures and data submitted this 
of course does not worry him; in fact, it rather pleases 
him as he expects to get from the customer some very 
useful and up-to-the-minute data. But unfortunately, 
when the end of the month or whatever the duration 
of the observation period expires, he is informed that 
the equipment is entirely satisfactory, that the cus- 
tomer neglected to keep the betore-mentioned records 
and does not wish to be bothered now by doing it 
and requests that the check meter be removed. Of 
course you have the number of kilowatt-hours used 
but this is of little value if the amount of product 
handled is not available. 


LARGE AND SMALL INSTALLATIONS. 


Often industrial heating manufacturers tend to dis- 
courage the industrial heating salesman in going after 
the small device and appliance business suggesting that 
larger installations are more profitable (maybe they 
are to them) but the writer is of the opinion that while 
the larger installations, say of 100 kilowatts and above, 
take considerably longer to secure, quite often an equal 
number of kilowatts can be connected in the same 
length of time, with the advantage that a 100-kilowatt 
installation sold to a single customer who is probably 
already a large user of energy and obtains a rate of let 
us say 2 cents per kilowatt hour, while a 100-kilowatt 
load consisting of anywhere from 25 to 200 devices 
in as many different smaller factories earning a rate 
of 4 cents per kilowatt-hour thereby shows an increase 
of 100 per cent as an income producer over the single 
installation of the same connected load. More likely 
than not the smaller devices will be used by customers 
earning a much higher rate of, say, 8 or 9 cents per 
kilowatt-hour. However, the logical solution to the 
above problem is undoubtedly to secure both. 


SMALL EFFORT SOMETIMES NECESSARY. 


That only a small amount of effort is necessary to 
obtain a heating load and how anxious some customers 
are to obtain successful installations of industrial heat- 


Fig. 4.—Installation of Carton-Making Machines. 


ing is shown by the two following actual examples. 
About two years ago the writer received a visit from 
the superintendent of a large novelty manufacturing 
concern specializing in celluloid novelties, such as small 
mirrors and lapel buttons. His experience had been 
as follows: A number of months previous he had con- 
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ceived the idea that electricity was the ideal method of 
heating the dies of his forming presses, his deductions 
being made from the success of the domestic flat iron 
and his sorrowful experience with gas-heated dies, 
which in some instances it was impossible for him to 
use. He proceeded to get in touch with a small manu- 
facturer of heating devices whose limit of experience 
ended with the electric curling iron, heating pad and 
the like. They built several units for him which were 
impractical and impossible. Not to be discouraged, 
however, he hit upon the idea of making his own units 
and being familiar with neither the principles of elec- 
tricity nor electric heating he decided to attend a night 
course in electricity at a local technical school with 
the idea in mind of obtaining enough knowledge to 
enable him to make his own heating units. 

His company had by this time secured a very large 
order for celluloid novelties which only the use of elec- 
trically heated dies could make. After attending the 
technical class for two months, a piece of advertising 
matter sent out by the local central-station company de- 
scribing electricity for industrial heating arrived at his 
office. Being impressed with the central station’s offer 
to solve heating problems he immediately proceeded 
to the company’s office and approached the writer with 
the advertisement in one hand and a couple of his dies 
in the other. To shorten the story, the next day eight 
heating units were delivered to him. After 10 min- 
utes’ machine work on each of them they were applied 
so that any unit was interchangeable with any die and 
could be attached in less than 5 seconds. A few days 
later an order was received for 17 more units com- 
pleting the installation. These have now been in use 
for about two years giving entire satisfaction. The 
units used were of standard type and make. This, the 
author believes, emphasizes the fact that the success of 
the industrial heating specialist is largely due to his 
knowledge of the many hundred of heating units on 
the market and of their practicability and reliability. 

About a year later a very similar case came to the 
writer's attention. This time the customer had a cor- 
set ironing machine which he was desirous of heating 
electrically. He had been endeavoring to make a unit 
by taking the windings from smal! domestic type 
toasters and remaking them to meet his requirements. 
After burning out a large number of elements and 
about to give up the idea he called upon a friend of 
his one evening to pay a visit. During the course of 
the conversation he told his troubles to his friend. His 
friend happened to be the superintendent of the nov- 
elty company whose case was just previously men- 
tioned. Result, the next morning the writer received 
a "phone call to see the party in question, and in less 
time than it takes to tell obtained an order for three 
special heating units, one of which was delivered to 
the customer that same day, the other two the fol- 
lowing day, much to the satisfaction of the customer. 
Just a little work was involved in this case as it was 
necessary to use the heating element from a high-tem- 
perature air heater and rewind it on a special frame 
which was placed inside of the corset iron. If this 
problem had been submitted to the manufacturer to 
solve and supply, experience shows that several 
months would have elapsed before the customer's 
needs were taken care of. 


INDUSTRIAL HEATING AND WAR WORK. 


Factories engaged in war work offer a fertile field 
for industrial heating devices and applications. Eff- 
ciency, speed and safety are essential in this work and 
very little trouble should be experierced in securing 
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this class of business. A great deal of this business 
has been secured, a lot of which was obtained before 
the entry of the United States in the war, when fac- 
tories were engaged on war work for foreign nations. 
In many cases the Government specified certain opera- 
tions to be performed with electrically heated ap- 
paratus. 

A glance at the following table will give some idea 
of what certain devices can be used for. 


INDUSTRIAL HEATING DEVICES AND APPLICATIONS 
WuicH ARE BEING USED ON War Work. 


Name of Device and Application. 

Glue pots—Aeroplane parts (wings, fusilage, spars), 
auto bodies and trucks (wheel works), rocket and flare cases, 
powder and explosive containers. 

Tailor irons—Uniforms, etc. 

Core drying ovens—Foundries. 
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in shape and vary from fifteen to 75 feet in length, 
with internal diameters of from 3 to 7 feet. The tem- 
perature used ranges from 700 to 1000 degrees Fahren- 
heit, and while it is no easy matter to apply the heat 
of combustion to a furnace of these dimensions it is 
a very simple matter when electricity is used. The 
larger the gun the more important the use of electricity 
becomes since the heat is uniformly distributed and 
easily controlled. 

The furnace is built in sections approximately 6 
feet high, with a means of controlling the heat in each 
section individually. The sections are placed one on 
top of another and the gun is entirely surrounded. 
Figure No. 3 is a view looking down a section inside 
of the furnaces and Figure No. 2 is an exterior view 
of the same. 

Under the heading of industrial heating and war 


Fig. 5.—Japanning Oven, Connected Load of 260 Kilowatts. 


Ironing machines—Fabric drying. 

Branding Irons — Branding tool 
cases, etc. 

Tempering ovens—Tools, dies and gauges. 

Heat treating furnaces—Shell treating, tool dies, gauges. 
étc. 

Rivet heaters—Shipbuilding and armor plates, etc. 

Mould heating—Gas masks, gas and chemical containers. 

Radiators—Heating shell filling rooms, heating magazines, 
heating dry rooms for aeroplanes wings, thawing explosives. 

Oil preheaters for oil furnace—Foundries. 
-Drying ovens—Shell baking, explosive containers, drying 
instrument dials. 

Disc stoves—Aeroplane wing-dope heating. 

Gun furnaces—Shrinking gun jackets, tubes, rings, etc. 

Sherardizing machines—Aeroplane parts, auto parts, etc. 

Can cappers—Sealing aeroplane-dope cans, etc. 

Soldering irons—Aeroplane parts, ignition system, and 
fuse parts, etc. 

Metal melting pots—Hand grenade parts. 

Tinning pots—Fuse parts. 

Furnaces (muffle)—Optical goods. 

Arc furnaces—Castings, etc. 
Annealing furnaces—Shell, cartridge, brass and copper, 
etc. 

Electrolytic furnaces—Hand grenade strikers. 

Varnish heaters—Shell and auto body spraying. 


In many cases electric heat is indispensable. Take for 
instance the gun treating furnace shown in Figs. 2 and 
3. It is used for shrinking gun jacket, etc., in place 
These furnaces are usually of vertical type, cylindrical 


handles, instrument 


work the following list of applications, each of which 
has been used by some government or another might 
be added, although this class of work is handled al- 
most entirely by the manufacturer direct with the gov- 
ernment and but rarely comes to the attention of cen- 
tral stations. 


Cooking ranges (hotel type) for battleships. 

Cooking ranges (hctel type) for cantonments. 

Cooking ranges (special type) for submarines. 
Automobile kitchens for use by troops on the march, etc. 
Bake ovens for battleships and cantonments. 

Radiators (special type) for submarine heating. 
Electrically heated aviators’ suits, gloves, socks and caps. 
Electrically heated pads and blankets (hospital use). 
Heating aviators’ meals on aeroplane. 

Heating oil on aeroplanes. 

Radiators for heating dugouts. 

Water heaters for dugout work. 

Glue pots for automobile machine shops. 

Soldering irons for automobile machine shops. 
Sterilizers for hospital work. 

Rivet heaters for ships and tank work. 

Heating observation balloon cars. 


In the issue of the ELECTRICAL Review of June 29 
will appear the third and final installment of this 
article. The last instailment will deal with advertising 
industrial electric heating by central arg and manu- 
facturer and their co-Sperafive effort fo each the 


prospective customer. 
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War Conservation of Power and Light 


Program of United States Fuel Administration Affecting 
Central-Station Companies—Co-operation With Government 
a Factor—Saving of 10 to 34 Per Cent in Coal Expected 


ECAUSE of the inevitable shortage of coal next 
B winter, all public utilities are vitally interested in 

the conservation program which has been formu- 
lated by the Federal Fuel Administration and which 
was discussed before the National Electric Light Asso- 
ciation by Charles E. Stewart, chief of the Power and 
Light Division. The program, in slightly condensed 
form, is as follows: 

The plans of the Bureau of Conservation of the 
United States Fuel Administration will be developed 
under the following subdivisions: 

(1) Elimination of uneconomical isolated plants. 

(2) The application of the skip-stop to railways 
and the regulation of car heating and lighting. 

(3) Economy in utilization of power and light in 
factories. 

(4) Utilization of excess water power and inter- 
connection of power systems. 

(5) Limiting the production of power to the most 
efficient plants available. 

(6) Economy in the refrigerating and ice-manu- 
facturing industry. 

A brief statement with respect to each of these sub- 
divisions is developed below. 

The plans will be carried out through the co-opera- 
tion of the following: 

First. A force of engineers organized and sta- 
tioned with the Fuel Administration at Washington. 

Second. The engineering department of the United 
States Geological Survey. 

Third. The power division of the Council of Na- 
tional Defense. 

Fourth. A state fuel engineer attached to the 
office of the State Fuel Administrator, to supervise the 
activities in this state. 

Fifth. The public service commissions and state 
regulatory bodies. 

Sixth. The chambers of commerce and similar 
representative business bodies. 

Seventh. Volunteer engineers located throughout 
the country. 

The following gives the scope of the subdivisions: 
ELIMINATION OF UNECONOMICAL ISOLATED PLANTS. 

The individualistic way in which fuel is now con- 
sumed in cities is not efficient. A ton of coal burned 
in a large central station will produce at least four 
times as much electric power asrwhen burned in the 
average small plant, and if centralized burning could 
be introduced to a greater extent, the amount of fuel 
required could be largely reduced without reducing in 
any way the ultimate production of light and power. 

It is frequently the case that in buildings where 
electric plants are located and where exhaust steam is 
utilized in the heating of the building and in furnish- 
ing hot-water requirements, such buildings can adopt 
central-station service without a loss of money and at 
a saving in fuel. 


As a rule, it may be stated that where no extensive 


heating system is operated in conjunction with the 
generating plant, such a plant can purchase power at a 
great fuel saving and with a possible reduction in 


power cost. In other cases it would be more econom- 
ical, from the viewpoint of fuel saving, to utilize cen- 
tral-station service in conjunction with isolated elec- 
tric plants. 

It is the duty of the Fuel Administration to devise 
means for securing a curtailment in the use of fuel in 
ways which will impose a minimum of hardship. It 
is believed that there are many plants throughout the 
entire country which, at least temporanly, shut down 
their own electrical machinery and purchase power 
from others at a financial advantage to both parties 
and with a considerable saving in fuel. 

The Fuel Administration believes that if even a 
comparatively small proportion of the plants through- 
out the country which could save fuel in this way ata 
profit to themselves would do so, it would prove a 
tremendous help in meeting the fuel situation with 
which the country is confronted, and in winning the 
war. 
While it may appear that the interests of the cen- 
tral station are being benefited to a large degree, such 
is not of necessity the case. In some cases, central 
stations may be shut down. In any event any connec- 
tion between a central station and a building or a man- 
ufacturing plant that is affected, will, of necessity, be 
for the period of the war only or through the period 
where the coal situation is critical. The machinery of 
the isolated plant can be readily preserved through this 
period of necessity. Under these circumstances the 
heavy expense attendant upon the making of the con- 
nection by the central station may completely or even 
more than offset any profit which could be expected 
of such a load through a short period. 


APPLICATION OF “Sxk1ip-Stop” TO STREET RAILWAYS. 


One of the most promising methods by which we 
are securing economy in the use of fuel throughout 
the country is by the introduction of the “skip-stop” 
system on the electric railways of the various cities. 

With the present practice of having cars stop on 
signal at any street corner, there are usually from 
12 to 14 stopping points per mile. With the skip-stop 
system, properly applied, these are reduced to not 
more than 8 per mile in the business districts, 6 per 
mile in residence districts, or 4 per mile in the open 
country. With the number of stopping points de- 
creased in this way, a saving of from 10 to 15 per 
cent can ordinarily be effected in the power (and hence 
in the fuel) required, while at the same time the aver- 
age speed of the cars is increased (without any in- 
crease in the maximum speed) and the service thus 
improved. Since this measure secures economy in fuel 
not only without handicapping the service, but with an 
actual improvement, it is obviously an extremely de- 
sirable type of conservation measure. 

Our plan is to secure the adoption of the system by 
voluntary co-operation between the railway companies 
and the various municipal authorities or state commis- 
sions and to bring about this co-operation through the 
federal fuel administrators for the several states. 
These administrators are all men of influence in their 
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communities and so far we have found in every case 
that a request from the state administrator to the 
proper authorities was all that was necessary to se- 
cure permission for the introduction of the system as 
a conservation measure during the war. With permis- 
sion thus provided for, the railway companies have all 
been glad to adopt the plan. 


EconoMyYy IN UTILIZATION OF POWER AND LIGHT IN 
FACTORIES. 


The United States Fuel Administration is request- 
ing, as a means of accomplishing power and light con- 
servation in manufacturing and industrial establish- 
ments, the appointment by the management of a shop 
committee, composed of those best suited for the pur- 
pose and in size or number suitable to the size of the 
plant, one member of this committee to act as its chair- 
man. The committee 1s to be active with, and have 
charge of all details in, the operation of the plant that 
would in any way contribute to economy in fuel, and 
report weekly to the management or head of the plant. 
It is also suggested that this committee be changed 
from time to time, so that the spirit and interest in this 
work may be maintained. 

It is not the purpose arbitrarily to outline in detail 
the method for doing this work, rather to suggest in 
a general way, leaving the details and adoption of the 
plan in the hands of the manufacturers interested, as 
we realize that conditions in different plants and char- 
acter of manufacture, as well as organization, will have 
a bearing on the size, character and details of the com- 
mittee, which must be suited to the particular case 
under consideration. 

As a typical illustration of possible waste and op- 
portunity or conservation, we suggest the following 
items: I. Lights being unnecessarily burned. 2. 
Lamps of too high candlepower. 3. The elimination 
of carbon lamps in favor of Mazda lamps where prac- 
ticable. 4. The elimination of arc lamps and substitu- 
tion of nitrogen-filled lamps which are from two to 
three times as efficient. 5. The restricted use of sun- 
light due to dirty windows. 6. Operation of motors 
when machinery is idle. 7. Excessive sparking, heat- 
ing or erratic speed of motors. 8. Improper align- 
ment of shafting. 9. Grouping of machines so as to 
operate motors, or engines as nearly loaded as possible. 
10. Staggering of operations so as to maintain as flat 
a load curve as possible. 11. Slipping belts. 12. Dry 
bearings. 13. Overheated or underheated parts of 
plant. 14. Excessive drafts due to lack of proper 
protection about openings of doors, windows, elevator 
and staircase areas. 15. The reduction of elevator 
Service or the application of a skip-stop to elevator 
service. 16. The testing out of power circuits for rela- 
tionship of capacity to load carried. 17. The parallel- 
ing of power circuits. 

We also suggest that the work of this committee be 
conducted in such a manner as to provide records of 
savings, which could be incorporated in reports and 
information desired from time to time as to the prog- 
ress of this work. 

The War Industries Board and the United States 
Fuel Administration are laying particular stress on 
the assistance that can be rendered by industries in 
economizing in the use of fuel and power. 

For the purpose of recognition of the individual 
service and interest of the members of committees, the 
Government will designate and identify them with a 
button or badge which will be furnished by the United 
States Fuel Administration. 

The endeavor to bring about conservation by the 
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above means is well under way in several sections of 
the country. Reports whith have come in show sav- 
ings in fuel ranging from 10 to 34 per cent. 


UTILIZATION OF Excess WATER POWER AND INTER- 
CONNECTION OF POWER SYSTEMS. 


A method of fuel conservation which promises a 
certain amount of immediate relief and at the same 
time opens up a field with almost limitless possibili- 
ties for future development is the interconnection of 
the present power systems of the country, and the con- 
sequent utilization of considerable excess water power 
which is at present available. 

In many parts of the country duplicate transmis- 
sion systems exist, serving practically the same terri- 
tory. An interconnection between these systems for 
the mutual exchange of energy would in many cases 
result in marked economies. In other cases, the lines 
of a power company which derives all, or nearly all, 
its energy from water power, may extend very close 
to the lines of another company which uses coal to a 
large extent for the generating of power. Since no 
company is so fortunate as to be operating with a 100 
per cent load-factor, there are necessarily times dur- 
ing light load, when the water-power company is 
forced to allow unproductive water to flow over its 
dam. At such a time a great saving in fuel would be 
effected were the two companies tied together and the 
load on the steam station transferred in part, or en- 
tirely, to the water-power plant. Numerous hydro- 
electric companies have for a long time been carrying 
out this idea within their own systems, where the bulk 
of their power is derived from water and at the same 
time they maintain a steam reserve to carry their load 
during low-water periods. 

In some cases these system-interconnections would 
involve a considerable expenditure of both time and 
money, in which event they would not be subject to 
immediate aggressive action by the Administration but 
would be held in abeyance as possibilities for future 
consideration and developments. In a great many in- 
stances, however, very considerable savings can be 
effected with a minimum of delay and expense, and it 
is along these lines that the first efforts will be most 
energetically directed. 


LIMITING PRODUCTION OF POWER TO Mosr EFFICIENT 
PLANTS AVAILABLE. 


We have been able to locate nearly 500 instances 
throughout the country where there exists, in one form 
or another, a duplication of power production and 
supply. In other words, there are communities where 
two or more central stations are furnishing electrical 
energy with systems paralleling one another. 

In certain instances the results of such a condition 
are not serious and in many cases probably unavoid- 
able. Our investigations so far, however, have proved 
that a very large percentage of these situations offer 
an opportunity for large fuel conservation. 

We find very often that an arrangement can be 
made at little or no expense whereby paralleling sys- 
tems might be connected and the entire load supplied 
from the more economical station. In some cases, 
possibly, the combined load of both systems would be 
greater than could be handled by the more economical 
station. In such case, as much load as possible should 
be carried by the station having the highest efficiency 
and the remainder taken by the other. 

In co-operation with the Joint Commission on Re- 
frigeration, which was organized to assist the Govern- 
ment during the war, the Power and Light Division is 
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planning to get in touch with the entire ice industry 
to introduce a number of proved economies in the 
operation of ice and refrigerating plants. 

A number of suggestions have already been made 
by the Commission and by individuals connected with 
the industry. One plan that possesses merit and has 
possibilities of considerable fuel saving is that of 
allotting a definite amount of coal to individual plants, 


depending upon the size and type of plant, such allow- 


ances being based upon a reduction of Io to 15 per 
cent of the average present fuel consumption. This 
will make it necessary to adopt many simple measures 
of economy that are now being overlooked. 

Another possibility is that of producing white or 
opaque ice at a fuel saving of 5 to 20 per cent. This 
is accomplished by eliminating the power that is used 
for agitation in raw-water plants and for producing 
distillate in distilled-water plants, both of which are 
merely means of producing a transparent product. 
This measure is possibic of adoption in many terri- 
tories. 

A further line of effort which will be productive 
of considerable economy and one that was successfully 
applied last winter, is that of operating during the 
winter season only the most efficient plant, or plants, 
in communities where, during the summer season, all 
plants are required. This can be done and the indi- 
vidual business of each manufacturer will not be in- 
terfered with as the arrangement provides that the 
operating plant or plants will sell at wholesale rates to 
those manufacturers whose plants are temporarily 
closed down. 

This arrangement also produces a saving in am- 
monia, and for this reason was applied last winter at 
the request of the Food Administration. 

In general, as regards the program outlined above, 
other important measures of conservation will be 
effected. 

First: By the closing of plants or the consolida- 
tion of plants there will be rendered available skilled 
men who are vitally needed in the many war industries 
of this country. Provisions are now completed where- 
by men with such training will be assisted in obtaining 
profitable work suitable to their ability. 

Second: In many parts of the country there exists 
at the present time a power shortage. The intercon- 
nection of systems, the diversity-factor of these sys- 
tems considered, will render available additional quan- 
tities of power. The Council of National Defense is 
examining all communities where there is a surplus 
of power, having in mind the possible establishment of 
such communities of industries. 

It may be stated that the conservation efforts of 
the Fuel Administration along the above lines are be- 
ing directed so as to best serve the interests of all 
with a minimum of inconvenience and cost and with 
the object of making the coal supply that is available 
go as far as possible, so as to prevent the necessity of 
further drastic measures, such as were necessary in 
January. 

It will be patent to every reader that in the 
face of a great potential shortage it would be 
criminal for the Fuel Administration to neglect 
obvious means of fuel saving, such as outlined 
above, and equally criminal for the individual plant 
owner to refuse or defer co-operation which may 
have as a direct result a loss in production of 
war materials or which may jeopardize the health 
of many families through shortage in coal supply. The 
Administration believes it should not be necessary to 
resort to the issuing of orders for the adoption of these 
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conservation measures, but is relying, as in the past, 
upon voluntary action by those concerned and does not 
wish to enforce the measures where the saving in fuel 
would result in hardship to the owners not commen- 
surate with the benefit derived by the public. 


SECRETARY DANIELS ADDRESSES GEN- 
ERAL ELECTRIC EMPLOYES. 


Tells Skilled Workers Their Co-operation Is Needed and 
Their Place Is in the Factory. 


In his tour of inspection throughout the Empire 
State, Secretary of the Navy Josephus Daniels visited 
the Schenectady Works of the General Electric Com- 
pany, Saturday, June 15. Accompanied by national 
and state officials, Secretary Daniels inspected the work 
now being done at the Schenectady plant for the 
United States Navy Department, paying particular 
attention to the turbine and turbine gears for destroy- 
ers and to the electrical equipment for battleships. 

At noon Secretary Daniels addressed the 23,000 
General Electric employes and in the course of his re- 
marks he said: “And I want to say to’ you men, you 
skilled laborers, you turbine builders, you constructors 
of gears and electrical apparatus, your place is here. 
Gentlemen, every day you turn out more and better 
equipment for our army and navy, you are as truly 
fighting as those brave men in the mud and glory of 
France.” 

Included in the secretary’s party were Governor 
Charles S. Whitman and his military secretary, Major 
Hoppin; Lieutenant Governor Schoeneck, Speaker 


Secretary Danlels Addressing General Electric Employees at 
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T. C. Sweet, George P. Pratt, head of the Conserva- 
tion Commission; Colonel William P. Dauchy, com- 
mander of the State Militia; Major George F. Chan- 
dler, head of the State Constabulary, and ex-Governor 
Martin H. Glynn. 
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Effect of War Upon Public Utilities 


Review of the Serious Difficulties Confronting Utilities Due to 
Increased Costs — Need for Speedy Relief Through Higher Rates — 
Abstract of Paper Before Missouri Association of Public Utilities 


By H. WURDACK 


President, The Light & Development Company, St. Louis. 


times preceding the great world war was the 

result of centuries of constructive effort to es- 
tablish a system of international, national, civic, and 
individual relationship, which would best serve and 
promote the welfare of the nations, states, cities, com- 
munities, and individuals, forming the great world 
commonwealth. The greatest advantage was secured 
by those whose constructive ability and genius pre- 
dominated in the long and tedious constructive process. 
This great system of world relationship has been con- 
structed by utilizing every known advantage of educa- 
tion, art, science, invention, discovery and develop- 
ments, by harnessing the forces of nature, extending 
and utilizing all of its resources, and in fact by press- 
ing into service everything that would add in the least 
to the sustenance of human life, to its comfort or its 
well-being. 

It is no wonder that a system so built on a basis of 
co-operation and co-ordination should be disturbed in 
every branch by the changed conditions brought about 
by a great world war, which in its very essence is the 
breaking down of human relationships, political, social, 
and commercial, and is a complete reversal of the nor- 
mal, constructive, co-operative plan, into one of de- 
struction. 

No industry in our country is more closely bound 
to the public need than is the public utility industry, 
comprising as it does, the manufacture, distribution, 
and delivery of electricity, gas, water, telephone, tele- 
graph, as well as street-railway and interurban-trolley 
service. These forms of public utilities have become 
so closely bound up with our civilization that they are 
absolutely indispensable, and it would be impossible to 
imagine the calamitous results that would follow the 
failure or breaking down of these utilities. It is evi- 
dent, therefore, that an industry of such tremendous 
importance should feel the terrific shock of the com- 
plete and sudden change in our political, commercial 
and economic system, and it naturally follows that, if 
these industries are to survive, it will be possible only 
by radical adjustments designed to meet the changed 
conditions in our economic affairs. 

Our business structures must adjust and right 
themselves to the changing conditions of these days as 
completely as have our political and social relations. 
For convenience let us look at the conditions under 
which our utilities are being developed, or were built 
up from the earliest days of their beginning. 


QC) in WORLD civilization as it existed in normal 


ESSENTIAL Factors IN Utinity DEVELOPMENT. 


The very nature of the utilities industry involving 
large outlays of money (as money or capital is a pre- 
requisite to any development) demands as a first step 
that every utility project be predicated on provision 
of sufficient money or capital to provide the necessary 
equipment for service. 

The second step in the development of the utilities 


industry is the production of machinery and appliances 
for the manufacture and utilization of the commodity 
to be sold. . 

The third requirement is that of intelligent co- 
ordination of skilled management and labor to insure 
purpose and efficiency in construction and operation. 

The fourth necessary items are fuel and supplies, 
as part of the manufacturing and maintenance re- 
quirements. 

The fifth items are fixed charges and taxes. 

These five items comprise the essential factors 
necessary in formulating a rate column that will equi- 
tably provide the charges for service, and from decade 
to decade (with rare exceptions) these factors have 
been realized by utilities on increasingly favorable 
terms. 

First—Capital, while at first skeptical and uncer- 
tain, became more and more liberal; and in the period 
just previous to the war, money was furnished to 
utility properties at rates of interest ranging from 4 
to 8 per cent; dependent on the locatity, size and haz- 
ard of the particular enterprise. 

Second—Machinery and appliances have steadily 
improved in efficiency and reduced in cost, so that their 
utilization worked to the complete and increasing ad- 
vantage year by year of the utilities requiring them. 

Third—Management and labor has grown more 
proficient and experienced, which, combined with 
labor-saving devices, has tended to decrease labor cost 
per unit of output. 

Fourth—Fuel and supplies during the pre-war 
period, if not falling in prices, were at least not in- 
creased, and were fairly stable, and formed a sub- 
stantial basis on which to fix rates. 

Fifth—Taxes and fixed charges had during the 
pre-war period remained at least normal per unit of 
output. 

The use of the commodity had increased year by 
year until it seemed that almost any hardship or ob- 
struction upon the utilities by taxation or legislation 
could be absorbed in the growing system and vigor of 
the industry. Under these conditions, the system of 
regulation by legislation, though economically unsound 
and commercially destructive, seemed quite reasonable 
to the legislator, and during the period of normal con- 
ditions regulation, though often working injustice and 
hardship, continued with more or less success in spite 
of the fact that the system was designed principally to 
work well enough for increasing expenses and reduc- 
ing rates, but is found to be an impractical mechanism 
for reducing expenses and increasing rates. It is but 
natural, therefore, under the changed conditions in 
which the utilities find themselves, that our system has 
broken down because of the great world war, and many 
of our public utilities are now on the verge of bank- 
ruptcy and destruction. 

Let us see how and why some of the changes 

trought about by the war affect our/utilities. 
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penses, with no return whatever on investment, and 
these communities, while not representing the largest 
part of the aggregate capital invested, do represent by 
far the largest number of utilities. This condition not 
only affects the income revenue of the utilities, but 
also their credit and financing ability. 

Table B shows the effect of the war conditions on 
market value of stock of a number of the largest 
companies. 

It must be borne in mind that with the increase in 
cost of all essentials, especially of labor and fuel, there 
is an added decrease in efficiency of fuel alone of 5 to 
20 per cent, and due to the nature of the impurities 
added in the process of ‘stimulating coal production,” 
the utilization value of the coal has been further re- 
duced from 10 to 30 per cent, while the price has in- 
creased from go to 200 per cent per ton. 

Our National Government has drawn on our utili- 
ties for many of our most highly skilled technical, 
commercial and operating men, as well as our quota of 
the rank and file, amounting to approximately 12 per 
cent of the men employed. To this must be added the 
loss of employes to more prosperous industries which 
can pay from 100 to 200 per cent larger salaries than 
utilities. 


UTILITIES From EXCESSIVE WAR 
BURDEN. 


RELIEVE THE 


From all parts of our country comes a warning call 
for relief. The warning sounded in the correspond- 
ence of President Wilson, Secretary of the Treasury 
McAdoo, and Comptroller of the Currency Willams, 
is too well known to be repeated here. 

The note of alarm sounded by Max Thelen, presi- 
dent of the Railroad Commission of California, in his 
address of March 6, 1918, before the University of 
California extension course, is shown by the following 
excerpts: 

“In the situation which now confronts many of our 
public utilities, the duty of the state commissions is 
clear. 

“The state commissions should not wait until the 
utilities come to them with their pleas for assistance. 
It is their duty to inform themselves by their own in- 
vestigations, if necessary, concerning the condition of 
the public utilities under their jurisdiction and to keep 
themselves constantly informed. 

“If the state commissions rise to meet the situation, 
as they are doing in all sections of the country, they 
will be rendering a substantial service not merely to 
the utilities and their patrons but also to the nation 
itself which is largely dependent for war efficiency on 
the service of public utilities.” 

For the purposes of analysis we will divide the 
utilities into three classes: 

I. Those known as the more prosperous utilities 
and located east of Indiana, now serving the principal 
war industries, and their normal pre-war consumers. 

2. The utilities in larger cities, situated mostly 
west of Ohio, and serving principally essential indus- 
tries and their normal pre-war consumers. 

3. Utilities located in and serving communities 
of 15,000 population and under and furnishing service 
to a great number of contributing industries, and their 
normal pre-war industries. 

In Class 1 it may be of interest to know that 95 
per cent of the war industries, such as munition works, 
shipyards, ordnance works, etc., receive their entire 
supply of light and power from public utilities com- 
panies. 

The following figures will show the amount of 
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power supplied to war industries in a few of the 
various districts: 
New Jersey district ..... cc ccc etc cc ewe eee ees 260,000 horsepower 
Philadelphia district 2... cc. cc ec cece ee cee ee eee 600.009 horsepower 
Pittsburgh district so:4.c0% cass nsew eh ee takes 540,000 horscpower 
Detroit district  s2neee hee oan eed ena ed owes 359,000 horsepower 
In Class 2, comprising some war industries and 
mostly essential industries, such as flour mills, cotton 
and woolen mills, shoe factories, etc., more than 8o 
per cent of the entire light and power for operating 
these industries is furnished by the utilities companies. 
In Class 3, which serves some war industries and 
some essential industries, but mostly contributing in- 
dustries, such as spoke mills, small flour mills, shoe 
factories, saw mills, machine shops, clothing factories, 
etc., over 75 per cent obtain their entire supply of light 
and power from the utilities companies. 


CONCLUSIONS. 


I. Regulation will only be tolerated by the Amer- 
ican people so long as it seems to work to their ad- 
vantage. 

2. Laws and limitations made in peace times and 
to govern peace conditions are in very many cases 
found to be wholly inadequate, improper, and inopera- 
tive in war emergency. For instance, our Federal 
Government found that the anti-trust, interstate com- 
merce and state commission laws made to govern and 
regulate our railroads in times of peace, proved un- 
workable in war times, and by taking over the rail- 
roads, offered protection against the anti-trust laws, by 
guarantee of earnings reimbursed the railroads against 
deficiencies in the regulatory system of commissions, 
and by federal directors eliminated the destructive re- 
sults of regional, state and community prejudice and 
jealousies. 

3. Our commissions, local authorities and com- 
munities (especially of our central and western states) 
must allow liberal and speedy remedy, if total destruc- 
tion of our utilities is to be averted. 


REMEDIES. 


1. Speedy relief by allowing increase in rates and 
charges sufficient to reimburse the utilities for losses 
already sustained as well as to provide for increase in 
cost of labor, fuel, supplies and taxes. 

2. Relief from all unnecessary extension, improve- 
ments, and burdensome provisions of street paving, 
undergrounding, painting, as well as disproportionate 
taxation. 

3. Provisions for some means (at reasonable rates 
and terms) for financing necessary extensions, needed 
improvements, and refunding maturing obligations. 

In other words, the public utility industry, if it is 
to continue, must be put upon the same basis as other 
large, reputable business industries, and must be al- 
lowed latitude for readjustments, as free from oner- 
ous regulation and legislation as is the iron industry, 
the milling industry, the shipping industry, the shoe in- 
dustry, or any other reputable business necessary to 
the happiness and well-being of our people. It is self 
evident that all obstacles, antagonisms, onerous restric- 
tions, as well as expensive rules, unreasonable hard- 
ships, disproportionate taxation, and the like, must 
eventually work to the detriment of the industry, and 
through that industry to the detriment of the consumer 
for whom the industry is created and operated. Con- 
versely, the success, prosperity, progress, and devel- 
opment of our industry must accrue to the benefit and 
advantage of the country, community and consumer 
for whom, after all, the utility companies and man- 
agements are but trustees, 
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First, in the matter of capital, which is a prereq- 
uisite to every utility’s development, we find that due 
to war conditions, securities have depreciated, interest 
and discounts have increased, and the purchasing 
power of a dollar has decreased, thus reducing money 
in value, and increasing its cost to unheard of pro- 
portions. 

Only recently, one of the largest utility companies 
in this country found it necessary to refund with two- 
year notes, maturing obligations in the neighborhood 
of $10,000,000, and was compelled to pay in interest 
and discounts, at a rate of interest aggregating 13 per 
cent per annum. 

Utilities, which in the pre-war period, could borrow 
money at interest rates of 4, 5 or 6 per cent, have been 
compelled to pay II, 12 or 13 per cent, and in many 
cases, have been unable to get funds even at these 
prices, while the smaller utilities have been practically 
shut out of the market entirely. 

Second, machinery and appliances have increased 
in cost from 75 to 200 per cent, and in many cases 
have decreased in efficiency and durability, thus in- 
ficting additional expenses and hardship on our 
utilities. 

Third, labor, due to the scarcity of man power, has 
increased from 35 to 60 per cent, and due to the fact 
that many of our very best and most talented men 
have been called into the national service, the remain- 
ing labor has decreased in efficiency and dependability. 

Fourth, fuel and oils have increased from 100 to 
200 per cent in cost per unit, and coal has decreased in 
efficiency or heating value per pound from 1o to 30 
per cent. In many cases of actual experience, the fuel 
cost per unit of output has been increased since the 
war from 200 to 300 per cent. Copper, lead, zinc, iron, 
and all supplies have increased from 75 to 300 per 
cent, with no increase in efficiency. 

Fifth, taxes have increased from 50 to 300 per cent, 
depending on the needs of the communities, and the 
desire of local authorities to replenish depleted 
treasuries. 

In short, due to war conditions, everything that 
enters into the production of utility service has in- 
creased from 50 to 300 per cent, which with multiplied 
burdens in every other line calls for assistance that 
cannot be ignored. 

It may be of assistance to our understanding of the 
magnitude of the utilities industry and its tremendous 
importance in our national war program, as well as to 
show the needs confronting the utilities, to exhibit 
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some figures showing the magnitude of the investment, 
together with their increased expenses and obligations. 
TABLE A. 


Approximate annual gross earnings of electric light, 

power, street-railway and gas companies in the 

United . States: <esvscos eos ¥ yoa4 bn} Oe hae oke dS ino eos $1,500,000,000 
Approximate operating expenses and taxes ........ 975,000,000 
Approximate net earningS .......c cc eee cece ee enone 525,000,000 
Capital stock, preferred .......--..e00. $1,737,916,000 
Capital stock, COMMON ..........eceeeee 4,468,952,000 


TOtal stock dc.o5.a-os ooh eat Chane Bete Se ew be a S 6,206,878,000 
Amount of stock on which dividend was based in 
TITE wea ac ads ea E same wey tai ah Wlne apeh a eee 4,321,228,000 
Approximate total bonded debt (notes payable).... 5,143,765,000 
Average return on capital (stock and bonds), based on 1916 
operations, is shown to be a little less than 5 per cent for 1916. 


These industries consume annually approximately 
51,500,000 tons of coal and emplov approximately 
540,000 persons at a total salary of approximately 
$520,000,000. 

Three hundred and sixteen of the best and most 
prosperous of these utilities showed an increase in 
operating expenses for the three months ended Novem- 
ber 30, I917, as compared to the same months in 1916, 
of 7 per cent, or $105,000,000. 

This loss of net revenue would, of course, be slight- 
ly offset by increase in gross revenue, due to increased 
business, which, however, required additional invest- 
ment on the basis of present costs, which are 100 per 
cent above normal. The approximate increase in gross 
and decrease in revenue for the three-month period 
ended November 30, 1917, over the same months in 
1916, is as follows: 


Increase in gross earnings ............ ccc cece eee ee eae $228,968,700 
Increase in operating expense ........... ccc eee eee nee 290,295,640 
Decrease in net ces spe ik BU ew Rs A eS 61,956,940 
Increase in investment ......... cc ccc cece eee eee 650,080,000 


Basing the figures on an equal group of those not 
so fortunately situated and excluding the hydroelectric 
and coke-oven plants, which we will call Class 2, we 
find conditions more nearly representative of the 
average utility, which shows an increase in operating 
ratio of approximately 20 ver cent, or an increase in 
operating expenses of from $ 975,000,000 to $1,275,- 
000,000, and a shrinking in net for the same service 
from $525,000,000 to $225,000,000, leaving barely 
enough to pay 5 per cent interest on the aggregate 
bonded debt of the utilities. 

If we pass from the second to a third class of utili- 
ties, namely: those in the smaller communities of from 
15,000 inhabitants down, which we will call Class 3, 
we find a still greater increase in the operating expense 
ratio. This amounts in many cases to a complete ab- 
sorption of all gross income to meet operating ex- 


TABLE B. 


Shrinkage in the common capital stock of 17 leading public utility companies from the high prices in the last five years to 


the present low level. 


A vg a cev © E O25 EY A 
wo 3 Lo Getts id ce E = >a 
sid E “Ss2g é “eg ud oR hEOs 

Name of Company. eee tos cazas = For Fas we Wows 

ae ae rect ~ . Set feo Per ees 

TEn ð ear t £8 o& af ESZA 

ee (ee 3 ASS Pa 3 ChE peszuds 

Bon e= $ omen & TE aso a= oO eee Pes 

American Gas & Electric Co. ........ ec cece ccc ee eee eees $ 4,020,350 316 $ 12,704,306 170 $ 6.834.595 146 $ 5,869,711 
American Power & Light Co. LTTE eee eee eee eee n en eee 8,705,400 90% 7,878,387 35 3,046,890 55% 4,831,497 
american Light & Traction Co. wo... cc cee ee ee cee 18,681,000 450 84,064,500 178 33,252,180 272 50,812,320 
Boston Elevated RAD A sil rae ans ditt monte ale Baia hal a Sadr Moreore 23,879,400 114% 27,282,214 27 6,147,438 874 20,834,776 
roOslyn Rapid Transit Co. 2260 <i ence widen y dead waa day-owe 74,455,159 94% 70,173,989 35 26,803,857 5814 43,370,132 
Ommonwealth Edison Co. (Chicago) .......... 0. ccc ce eee 45,888,900 155 71,050,295 100 45,838,900 5A 25,213,305 
Commonwealth Power, Railway & Light Co. ..............40. 18,585,900 65 12,080,835 30 5.575,770 35 6,505,065 
Consolidated Gas Co. (New York) sovasaw viene ane wewaa ees 99,816,500 15014 150,223,832 TAY 76,359,622 74 73.864,210 
Detroit Edison Co cercet acta ast s ete a Bc aa WE 460 be OMA NS 25,977,400 149 38,706,326 104 27,016.496 45 11,689,830 
“dison Electric Iluminating Co. of Boston 45.0% cha vew reas cies 22,528,000 288% 64.593,280 133% 29,990,400 1553% 25,002,880 
Noon American Co. cictcainn' Sergi alana gd eee re na Gta intra a Ea 29,798,306 81% 24,281,559 39 11,619,387 42% 12,662,152 
nother States Power CO. sntia ssiesanscwevany cada en vedens 6,179,000 107 6,401,900 50 3.085.000 57 3.516.900 
acific Gas & Eleetrie Co... .... ccc ce cece cece eee eeecan 34,035,858 68% 23,399,653 33 11,231,833 30% 12,167,820 
Peoples Gas Light & Coke ClO Bee Nee ae coat Rare ken tne es wn ck eS 38 600,000 120%) 49,701,25 a 13,475,000 943, 36,286,250 
public Service Co. of Northern MMI OVS cine ae Retaatiey aera ne ede 11,573,900 1154 12,696,136 71 8,217,469 47% 5,468,667 
q Pubie IW G6 GILT CO: arree ierann aaea e A a GY 6.206.000 56 3.475,360 17 1.055.020 39 2.420,3410 
nited Light & Rwy. Co. ...... ccc ccc cece ee eee e ee eeeen 6,900,100 55 3.795,055 24 1,656,024 31 2,139,031 
Total | 8c a ice ia sae hs ation thas aaa dearest ce ts ice Moe) S475,667,167 ..... $664,158,857 1.2... $311,505,881 74%, $352,652,976 


Note—Percentage of shrinkage to value on the basis of present capitalization and highest price reached 1933.1 per cent. 
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Let The Isolated Plant Do Its Best 
NTERCONNECTION, in its all phases, was one 
of the subjects of paramount importance discussed 
at the N. E. L. A. convention. Not only was it 
recommended that interconnection amongst utilities 
and amongst various plants continue at a more rapid 
rate, but it seemed the consensus of opinion that the 
time has come when many so-called isolated plants 
should be physically connected to permit interchange 
with public service systems and that such interconnec- 


tion might be made compulsory unless done willingly’ 


by the parties concerned. 

And why not? A private plant is often able to 
generate electricity cheaper than it can buy it, partly 
because the plant is efficient, partly because the utility 
rate is not what it could be perhaps, and partly because 
the cost of transmission between power house and cus- 
tomer is so high. Moreover, it often has more than it 
wants and frequently as a by-product. There are 
many cases where so-called isolated plants of a few 
hundred horsepower serving hotels, large down-town 
buildings and factories with heating and light are 
Operating in parallel with the utility with more than 
100,000. The gain is small, but it is mutual. The 
isolated plant is able to shut down when it wants with- 
out affecting the lighting. At time of peak locally it 
is able to feed current into the network. These plants 
are usually closely allied with the utilities financially, 
directly, or indirectly, however. But why discriminate 
between isolated plants in such times as these? 

If our cities could spring up over night now instead 
of having slowly developed on more or less haphazard 
lines, the conglomeration of isolated plants for heating 
and divers other purposes that now exist in the midst 
of a territory served by efficient electrical and heat 
systems would be absent. There are a few cases where 
a city has been born again as it were—the case of 
Dayton comes to mind—where the isolated plant is a 
rarety, Where the city is practically smokeless and 
where conditions are just as they should be. Unfor- 
tunately, this cannot be the case in most instances, 
hence many isolated plants must go, but many should 
remain. 

Many reasons have combined to prevent central 
station and isolated plant from linking up. 


At present the charges for stand-by service are 
often such that the isolated plant finds them imprac- 


tical. On the other hand, the utility feels disinclined 
to furnish a rival with the wherewithal to maintain its 
reliability or reduce its costs. The isolated plant is its 
rival, not its co-partner; something to be put out of 
business rather than helped. Thus enmity instead of 
friendship, isolation instead of reciprocity, have been 
fostered. 


m 

Physical connection and interchange of power gives 
the smaller systems a stand-by or reserve source of 
supply, improving their service and increasing their 
status and prestige amongst their customers. This the 
larger system does not wish intentionally to permit. 
Moreover, if this same stand-by service were pur- 
chased according to scheduled rates, the price would 
be very much more favorable to the larger system. 

Another complicating factor that has loomed up in 
more than one instance is that when energy is retailed 
by two respective utilities serving the same territory. 
When physical connection permits interchange of en- 
ergy, there is the possibility of the smaller utility retail- 
ing some of the energy purchased at wholesale from 
the larger utility, thereby making a profit that the 
larger utility might have made and even obtaining cus- 
tomers it otherwise could not who would eventually 
have connected up to the system of the larger utility. 
In this case also the smaller gains at the expense of 
the larger utility. l 

These are only some of the vexing problems and 
influences at work that first come up tending to slow 
down interconnection and handicap wholehearted co- 
operation and co-ordination amongst interests not 
financially close together, to the detriment of the public 
and country as a whole. There are many other phases, 
of course, some physical, some financial, some social, 
some political. | 

The isolated plant has its place just as much as the 
central station, only it is more restricted.. To abandon 
many an isolated plant would be foolhardy and an 
economic crime. These are the exceptions, of course. 
Coal conservation or anything else, even the German 
foreign trade, cannot exist and succeed unless founded 
upon an economically sound basis. There is manv an 
isolated plant that should not be supplanted by central- 
station service on the basis of cost, delivered or at th 
coal pile. 

But if the welfare of the country now and in the 
future requires linking up of central station and iso- 
lated plant, petty jealousies and big-business policies 
must be put aside voluntarily or otherwise. 


of Contractors and Dealers 
M of putting the Goodwin Plan into effect. must 
in electrical service, not only to do house, store and 


Importance of the District Associations 

ANIFESTLY, the real results to be attained 

by electrical contractors and dealers, by way 
come through the district associations. The main ob- 
jective is to make the contractor and dealer a couplet 
factory wiring, but to sell appliances and supplies to 
users. The special need is to so enlarge the merchan- 
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dizing feature that the concern will be recognized as 
the logical channel through which electrical supplies 
and appliances may be distributed. 

The contracting and merchandizing branches, while 
necessarily conducted as separate departments, may be 
co-ordinated in rendering the service that customers 
want. While there are many examples of concerns 
which have built up the two branches to a stage of 
efficiency and profit, the industry as a whole has no 
effective grasp on the merchandizing branch. The re- 
sult is that much of the electrical trade is handled by 
stores and agencies not allied to the electrical indus- 
try. 

The co-operation necessary to turn this line of mer- 
chandizing into electrical contractor-dealer channels 
must be secured through the district associations. In 
such associations the members soon learn to put aside 
those antagonisms due to business rivalry and sus- 
picion, to clear the atmosphere for the consideration 
of their mutual interests. ‘Rhe association function is 
to maintain prices, based upon accurate cost data both 
as to installation work and merchandizing ; to promote 
working relations with the jobber and manufacturer 
as to the proper margin to dealer and contractor; to 
co-operate with the power producer, remembering that, 


primarily, his business is to sell energy; to study mer- 


chandizing methods, to develop the electrical idea 
among customers, and advance the practice of selling 
service in both contracting and merchandizing. 

The state association is essential in promoting the 
movement as a whole, but the district organizations 
are the effective units to which we must look for prac- 
tical results. 


Improving the Power-Factor 
| QW power-factor is a thing nobody wants. 


Power-factor improvement is one of the im- 

provements that must be made in keeping with 
the effort now being put forth to conserve capacity, 
save fuel and raise generally the efficiency of gen- 
eration, transmission, transformation and utilization 
of alternating-current energy. 

The effect of low power-factor in heating up of 
generator and transformer windings and cables, inter- 
fering with voltage regulation and imposing limita- 
tions as to safe loading of apparatus, and the consump- 
tion of coal necessary to generate this so-called watt- 
less current are well known. The heavy loads and 
overloads central stations are now called upon to carry, 
the shortage of capacity and the need for saving coal 
gives the subject of power-factor improvement added 
incentive at this time, therefore. The use of the syn- 
chronous motors to compensate for the wattless com- 
ponents is equally well known and finds wide usage. 


But it is advisable to prevent low power-factor rather 


than to cure it. 

In the ordinary industrial plant low power-factor 
is usually due to the use of induction motors either too 
large for their work, motors running lightly loaded, 
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use of slow-speed motors where high-speed would be 
just as feasible and infinitely more preferable, and the 
use of a number of small motors—often all of them 
underloaded—instead of a few loaded up. 

The power-factor of an induction motor depends 
upon the relative magnitude of leakage and magnetiz- 
ing current. For a given motor the magnetizing cur- 
rent, in per cent, is directly proportional to the square 
of the voltage, so long as the iron is not worked at 
saturation; the reactance or leakage is inversely pro- 
portional to the square of the voltage. Good voltage 
regulation, and the maintenance of voltages not higher 
than rated motor voltage help the power-factor, there- 
fore. Good regulation of frequency also is desirable, 
not for speed of motor alone, but for power-factor 
also, because low frequency is accompanied by low 
power-factor. 

Energy charges based upon connected load tend to 
discourage over-motoring and the lower power-factor 
chargeable to this cause. A power-factor clause in 
power contracts, a sliding scale that penalizes for 
power-factors below those specified, and rewards for 
those above makes the customer a partner in receiving 
the benefits of high power-factor. Many central- 
station companies now recognize the wisdom and jus- 
tice of the power-factor clause in power rates and have 
adopted it. And state utility commissions are begin- 
ning to endorse it. 

Restrictions placed by central stations through the 
N.E. L. A. several years ago upon the starting cur- 
rent of single-phase motors operated from lighting cir- 
cuits were instrumental in bringing about pronounced 
improvements in the design of this class of motor. 
Penalization for power-factors such as result from 
poor design or improper application should do much to 
better conditions as they exist in the majority of cases 
today. The trouble may be with the motor, but more 
probably is it with the application, and in this the 
central-station company is well able to remedy matters. 
An over-motored installation 1s often due to a motor 
having been chosen for possibe future needs. It may 
be due to ignorance on the part of the purchaser or 
over-zealousness on the part of the motor salesman. 
And herein the central station, with its knowledge of 
industrial requirements and its stock of portable meas- 
uring instruments and men to use them is often well 
able to be of assistance to the customer as well as its 
own cause. Whether the motor is furnished through 
the utility or otherwise and more preferable way per- 
haps matters not, so long as the motor is the motor 
for the job. 

The only way, as conditions now exist, for radically 
improving the individual power-factors of a system is 
to make it worth while for customers to maintain 
their power-factor as high as possible. And the way 
to do that is to have the power bill vary with the 
power-factor. The correct motor in the right place, 
proper loading and choice of motor drive, and even the 
use of corrective apparatus will then come naturally, 
saving fuel and increasing capacity. 
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Chicago Sanitary District Receives Pump Station Bids— 
Engineering Council Seeks Committee Help—Other News 


TO ELIMINATE APPRAISAL OF ELECTRIC 
PLANTS IN RATE INCREASES. 


New York Public Service Commission Has Adopted 
Uniform Plan for Granting Temporary Relief. 


To avoid the expense and inconvenience of making 
appraisałs of electric plants under war conditions for 
deciding rate cases, the New York Public Service 
Commission has adopted an equitable basis for the con- 
sideration of all applications from public utility com- 
panies for permission to increase light and power 
rates. The Commission’s ruling is that when a tem- 
porary increase in rate is asked to cover the war period, 
and which will yield the company no greater return 
than was earned prior to the war, the application will 
be considered as follows: 

Where no change in relations between classes of 
consumers or localities is concerned, and the increase 
is only sought to cover an emergency period, the com- 
mission need not enter upon a regular rate proceeding 
with a reappraisal of the corporate property. Except 
where substantial reason appears for belief that a pub- 
lic utility company is concurrently earning more than 
a reasonable return upon its investment, the Commis- 
sion will refrain from conducting rate cases in the 
usual formal fashion during the period of the war, and 
may devote itself to the ascertainment of the relief 
necessarily to be granted to prevent the breaking down 
of service and lasting detriment of the property. Ex- 
cept where substantial reason appears for a contrary 
course the Commission is of the opinion that it need 
not, in awarding emergency relief, inquire fully into 
the normal valuation of the corporate property. 

The following questions will be considered in de- 
termining the rulings to be made in the applications: 

(1) Is an increase in the rates necessary to cover 
operating expenses and fixed charges? (2) Is an in- 
crease in rates necessary to prevent a probable impair- 
ment of the service and a destruction of the credit of 
the enterprise? (3) Is an increase needed to overcome 
inroads made by advancing operating costs or dimin- 
ished patronage? (4) What increase in income would 
probably result from the proposed emergency increase 
in rates? (5) Will the method proposed in providing 
for increased rates operate fairly as between localities 
and different classes of consumers? (6) What condi- 
tions and safeguards should be required of the com- 
pany in order to insure the conserving of the corporate 
property and its adequate administration in wartime? 

The adoption of this plan has been brought about 
by the application of the Queens Borough Gas & Elec- 
tric Company for permission to increase its electric 
rate from 12 to 14 cents, and gas rate from $1.15 to 
$1.40. In utilizing the new method to this case, the 
Commission savs: 

An appraisal of the property of this company (The 
Queens Borough Company) would cost a substantial 
sum, which the company savs would amount to $50,- 
ooo. Were the company subjected to such an outlay, 


it would become an operating charge and thus borne 
by the consumers. In a time of war there should be 
no expenditure of money, expert skill, or materials, 
which does not serve the purpose of integrating these 
local agencies in the successful conduct of the war. To 
require the present depleted valuation staff of the Com- 
mission or company engineers to bend their energies 
for several months to a reinventory and appraisal of 
this company’s property, at a time when unit prices for 
construction work and materials are so abnormally 
high as to be misleading and of little aid in ascertain- 
ing “value for rate purposes,” would seem to involve 
unnecessary delay and expense and an undesirable di- 
version of Jabor and skill. 


CHICAGO SANITARY DISTRICT RECEIVES 
BIDS FOR ELECTRIC PUMP STATION. 


Data on Pumps, Motors and Transformers—List of Bids 
Submitted—Facts as to Main Structure. 


The Sanitary District of Chicago issued plans and 
specifications last April for the Calumet Sewage Pump- 
ing Station, the site for which is on property owned by 
the Sanitary District and situated on the main line of 
the Illinois Central Railroad, about 1100 feet north of 
the intersection of 127th Street and Indiana Avenue, 
in the city of Chicago. At the same time sealed pro- 
posals for the construction of the station and the 
installation of equipment therein were invited. Bids 
for the numerous phases of the proposed work were 
opened June 6 at the office of the Sanitary District, at 
gto South Michigan Avenue. 


REQUIREMENTS OF BUILDING CONTRACT. 


A brief outline of the improvements is given under 
four divisions, as follows: 

Division A relates to the building for the station, 
including substructure and superstructure. It is to be 
of reinforced concrete and brick, approximately 8o by 
185 feet, and to be provided with suction and dis- 
charge basins, sewage screens, a 15-ton hand-operated 
crane, sluice gates and accessories. The job involves 
about 52,000 yards of excavating ; 9500 cubic yards of 
concrete construction, requiring 450 tons of reinforcing 
steel; 165 tons of structural steel and various lines of 
iron castings, water pipe, tile underdrain and other 
supplies. 

PEMPING EQUIPMENT. 


Division B, covering pumping machinery, specifies 
the following: Three 72-inch horizontal centrifugal 
pumps, each of the capacity of 275 cubic feet per sec- 
ond, for a head of 23 feet; these are to be provided 
with suction, discharge and vacuum pipes, and priming 
pumps. Also, three 36-inch horizontal centrifugal 
pumps, each of the capacity of 75 cubic feet per sec- 
ond, to operate against a head of 20 feet. Bids were 
also asked on one additional 72-inch centrifugal pump. 
to be installed at 95th Street and Baltimore Avenue, 
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South Chicago, the order for which is to be at the 
option of the Sanitary District. 

The pumps specified are to be built after designs 
by A. B. Wood, of New Orleans, La., consulting engi- 
neer for the Sanitary District. The proposed installa- 
tion contemplates taking up sewage direct from the 
inlet, intercepting sewer and discharging it into the 
Calumet-Sag drainage canal. While the regular oper- 
ations of the three 72-inch pumps are to deliver sewage 
from the sewer into the Calumet-Sag channel, it is so 
arranged that, in case of storm conditions, two of 
them may bypass the sewage into the Calumet River 
at the rate of 230 cubic feet per second, against a head 
of 10 feet. 


ELECTRICAL EQUIPMENT. 


Division C relates to the electrical equipment, under 
which the foliowing are specified: Six 1000-kilovolt- 
ampere, 40,000/12,000/2300-volt, single-phase trans- 
formers, and eight 2300-volt, three-phase, 60-cycle, 
self-starting synchronous motors, with starting com- 
pensators and field rheostats. The motors for driving 
the three 72-inch pumps, when operating to discharge 
sewage into the Sag Channel, are to be of the capacity 


of 1100 horsepower each, with a speed of 150 revolu-. 


tions per minute. The three motors intended for the 
three 36-inch pumps are to be of the capacity of 300 


e 


Puwpinc MACHINERY. 


Six centrifugal One pump 


Bidders. pumps lump sum. 95th St. Sta. 
Nash-Dowdle Co. ............ cc cee eee $230,000 $ 16,000 
T. J. Forschner Contracting Co....... 231,000 65,000 
Nash Brothers: <% i9 6schd soe Se eeued 306,800 107,000 
Camden Iron Works............-.e.e:. 254,300 46,000 

ELECTRICAL EQUIPMENT. 
Eight Switchboard 
synchronous wiring, 

Bidders. motors. etc.. complete. 
Nash- Dowdle Co. ........ ccc cc ee eee $132,000 $ 47.500 
T. J. Forschner Contracting Co....... 200,000 50,000 
Nash BLOS 25 oii iw eed E a areed 229,896 64,000 
Electric Machinery Co. .............. 120,000 en 
General Electric Co........... 0c eee 123,494 jj —  .iser 
Westinghouse Elec. & Mfe. Co...... 131,000 60,922 
Beaver Elec. Constr. Co., Chicago.... ...... 49,495 


horsepower each, and with a speed of 257 revolutions. 
The 36-inch pumps likewise are to take up sewage and 
discharge into the Sag drain. The other two motors 
required, each of the capacity of 450 horsepower, with 
a speed of 106 revolutions, are to drive the two 72-inch 
pumps during periods when they are operated to 
bypass sewage to the Calumet River. These two pumps 
are direct-connected by flexible couplings, each to an 
1100-horsepower motor for the regular operations, as 
previously stated; but coupled on the opposite end of 
each pump shaft is one of the 450-horsepower motors. 
Thus, there are to be two motors connected to each of 
the 72-inch dual-service pumps, intended to drive the 
pump under different conditions and at different times. 
This, perhaps, will explain the necessity for having 
eight synchronous motors for six pumps. 

Other electrical requirements consist of six 50- 
kilovolt-ampere transformers; two 75-kilowatt motor- 
generator scts, with field rheostats and starting com- 
pensators; also oil switches for controlling the syn- 
chronous motors, transformers and the two 12,000- 
volt incoming power lines. 


Power FROM LOCKPORT STATION. 


Power for this pumping station will be supplied by 
the Sanitarv District’s hydroelectric station near Lock- 
port. Il.. which has a maximum generating capacity of 
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32,000 kilovolt-amperes. This energy is transmitted 
30 miles from Lockport to the Western Avenue ter- 
minal station in Chicago over the present steel-tower 
44,000-volt lines, and will be transmitted thence over 
15 miles of 12,000-volt lines to the pumping station. 

The bids on the pumping and electrical equipment 
will be of interest and are given in the accompanying 
table therefore. 


EXPLANATIONS. 


Green & Sons Company, Chicago, made offer to do 
the work at cost, plus 10 per cent. © 

Nash-Dowdle Company bid on the project as an 
entirety, naming no particular pump or electrical ma- 
chinery. . : 

Nash Brothers bid on building and pumping equip- 
ment, and also on entire project, but not naming any 
pump nor electrical machinery makers. 

T. J. Forschner Contracting Company bid on entire 
project, not specifying any makes of pumping nor elec- 
trical equipment. 

General Electric Company submitted a letter stating 
that to the figures quoted an additional sum for in- 
spector’s tests should be added, viz., if at factory 
$1300; if at pumping station $2500. 

Westinghouse Electric & Manufacturing Company 
submitted a letter stating bid is only on C and D divi- 
sions combined as an entirety and is subject to accept- 
tance on or before June 26, 1918. 

It is understood the bid of the Camden Iron Works, 
Camden, N. J., for furnishing and installing pumps 
and appurtenances has been accepted. 

It will be noted that among the bids submitted for 
the eight synchronous motors, that of the Electric 
Machinery Company, Minneapolis, Minn., is the low- 
est. At the time of this writing the award for motors - 
and other electrical equipment had not been made. 


ANNUAL CONVENTION OF IRON AND 
STEEL ELECTRICAL ENGINEERS. 


Twelfth Annual Meeting to Be Held September 9-14, 
Southern Hotel, Baltimore. 


The twelfth annual convention of the Association 
of Iron and Steel Electrical Engineers will be held 
September 9 to 14 at the Southern Hotel, Baltimore, 
Md. The meeting will be an important one and ar- 
rangements for a very interesting program are being 
made. The program of papers to be presented, which 
is still tentative, is substantially as follows: Papers 
by the Standardization, Safety and Electrical Develop- 
ment Committees of the association; “Methods of 
Education for Electrical Employes of Iron and Steel 
Mills,’ prepared by the Educational Committee; “Re- 
mote-Controlled Substation,” by W. T. Snyder; “Au- 
tomatic Engine Stops,” by Walter Greenwood; 
“Standardization of the Rating of Large Steel-Muill 
Motors,” by K. A. Pauly; “Practical Method of Se- 
lecting Carbon Brushes,” by Alfred Mullhaupt, Jr.; 
“Bridge Motors for Cranes,” by R. H. McLain; “Con- 
densers and Condensing Engineering Practice,” by D. 
D. Pendleton; “Roller Bearings for Cranes,” by P. B. 
Liebermann; “Installation and Operation of Auxiliary 
Drives,” by J. D. Wright; “High-Tension Installa- 
tions Under Severe Conditions,” by James Farrington; 
“Electrically Driven Mills, Showing Tonnages, Costs, 
etc.” by J. T. Sturtevant, and “60 Cycles versus 25 
Cycles for Steel Mills,” by J. E. Fries. John F. Kelly, 
of McKeesport, Pa., is secretary of the associatiom 
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FACTS ABOUT HOG ISLAND PLANT GIVEN 
IN PUBLIC ADDRESS. 


Gives Highly Interesting Outline at 
. E. L. A. Convention. 

One of the highly interesting addresses delivered 
at the N. E. L. A. convention last week was that of 
W. H. Blood, Jr., assistant to the president of the 
American International Shipbuilding Corporation, at 
Hog Island, Philadelphia. This address was of special 
importance, coming as it did from one who is in posi- 
tion to speak with accuracy on what has been accom- 
plished at the Hog Island plant. 

Some of the interesting matter given out related to 
the facilities of this plant for carrying on the gigantic 
shipbuilding work assigned to it. The yards eventually 
will have 50 shipways and seven outfitting piers with 
capacity to handle 28 ships at the same time. The 
capacity of these shipyards is equal to one-fourth the 
combined capacity of all the yards of Great Britain. 
and six times the size of our largest shipyards at the 
beginning of the wan. 

The 650 electric motors and the 40,000 electric 
lamps necessary to serve the shops and yards require 
about 3,000,000 feet of wires. 

At the invitation of W. H. Blood, Jr., a party of 
about 75 delegates, led by President-elect W. F. Wells, 
of New York, and Vice-president D. H. McDougall, 
of Toronto, visited the shipyards at Hog Island, near 
Philadelphia, on Saturday morning. The party left 
Atlantic City at 10 a. m. and were met at Philadel- 
phia where they were conveyed by tug to the ship- 
yards. 

A fine luncheon was served at the yard and at 4:30 
the party returned to Philadelphia, after voting their 
most cordial thanks to Mr. Blood and the Interna- 
tional Shipbuilding Corporation for the enjoyable day. 


W. H. Blood, Jr., 
N 


ENGINEERING COUNCIL SEEKS COMMIT- 
TEE HELPERS. 


Assistants and Correspondents Desired to Extend War 
Service of Council Throughout Country. 


Engineering Council, as was designed, is engaging 
in numerous activities for the engineering profession 
of America, many of these activities being directly or 
indirectly connected with the war. The Council is a 
body of representatives from member societies con- 
ducting most of its work through committees. For 
effectiveness these committees have usually a small 
number of members, although committee membership 
is not limited to the representatives on Engineering 
Council. Men have been selected for committee mem- 
bership because of broad knowledge and extended ex- 
perience in the field assigned to the committee. 

As the work of some committees develops. how- 
ever, there are occasions when heipers are needed who 
can devote time to details, to special investigations, to 
getting local information in some community or state, 
to compiling and analyzing information already ac- 
cumulated, or to scouting for men needed for some 
particular service. When need arises for such assist- 
ance it is often difficult to think of or to find the right 
man available at that moment. In order to meet this 
difhculty, to give a larger number of engineers a share 
in the activities, to broaden Council's contact and gain 
greater breadth for its views and statements, as well as 
to make its work more widely known, Engineering 
Council is requesting engineers who can help, to write 
to its office registering their names and addreszz2, anu 
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in a general way stating the extent and nature of 
service each is willing to render. This is an oppor- 
tunity for some of the younger members of the pro- 
fession to take a hand in society activities, but the re- 
quest is not limited to the men of few years. Of 
course, not every one registered may be called upon or 
it may be a long time seemingly before a given volun- 
teer is asked for help. On the other hand, calls may 
come promptly and frequently and opportunity may be 
afforded for services of no small value to the proies- 
sion and the public. 

To indicate a few lines of Engineering Council's 
work, brief statements are given about some of the com- 
mittees. The Public Affairs Committee reports on mat- 
ters of public policy and those relating to national, 
state or local government, other than technical ques- 
tions. One question of active interest now before this 
committee, for example, is that of licensing engineers. 

The American Engineering Service has the duty 
of compiling as complete a classified catalog of the 
engineers of America as it may be practicable to get 
together. Much information has been assembled but a 
great deal remains to be collected. During wartime 
lists collected by this committee and the engineering 
societies co-operating with it are being used to supply 


thousands of names in response to calls from Govern- 


ment departments for specialists for combatant and 
other forces of the, Army and Navy and for the war 
industries. This committee frequently could use vol- 
unteers not only in New York but in various parts of 
the country. 

Engineers who are able and willing to take some 
part in this service for the profession should com- 
municate with Alfred D. Flinn, secretary of Engineer- 
ing Council, 29 West 39th Street, New York City. 


PLANS MADE BY FLEET CORPORATION 
FOR NEW STEAM-ELECTRIC PLANT 
AT PHILADELPHIA. 


Designed for 90,000 Kilowatts Capacity to Meet Possible 
Power Shortage at Hog Island and Vicinity. 


Announcement is made by Charles Piez. vice- 
president of the Emergency Fleet Corporation, that 
plans have been completed for the construction of a 
steam-electric power plant of the capacity of 90,000 
kilowatts, at Philadelpnia, to mect a possible shortage 
of power at Hog Island and other shipbuilding centers 
in that section of the country. The plans proposed are 
receiving the consideration of the War Industries 
Board. The estimated cost of the plant proposed is 
$11,000,000. 

Most of the energy now used at Hog Island and 
other industries in that vicinity is being supplied by 
the Philadelphia Electric Company, and an anticipated 
shortage of power is due to the rapid expansion of 
many industries. It is to prevent any crippling of 
shipbuilding and munitions manufacture that it is pro- 
posed to erect and equip a Government plant. It is 
understood that the Philadelphia Electric Company has 
offered to construct the power-producing facilities 
necessary to supply the additional load of 90,000 kilo- 
watts it the financial support of the Government is 
granted. It is given out, in this connection, that Fitts- 
burgh and other manufacturing centers also may find 
it necessary to provide against possible power shortage 
by reason of the continual appearance of new indus- 
trics. In meeting such increasing power demands the 
united attention of all is turned to wavs and means of 
generating more electric energy. 
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MR. HURLEY’S OUTLINE OF OUR MER- 
` CHANT MARINE. 


Its Utility and Mission During and After the War Is 
Frankly Explained. 


Edward N. Hurley, chairman of the United States 
Shipping Board, in an address presented June 10 at 
the commencement exercises at Notre Dame Univer- 
sity, South Bend, Ind., presented an array of facts 
concerning the growing merchant marine of the United 
States which readily will be accepted as an important 
message to the people of the whole country. After 
reviewing the causes which brought us into the war, 
and defining the motives which actuate us as a nation 
in its prosecution, Mr. Hurley gave a graphic resume 
of what the Government has accomplished in the last 
two years in the construction of a merchant marine. 

We have now, according to his figures, a total ot 
1400 ships of a deadweight tonnage of 7,000,000 tons 
under control of the United States Shipping Board. 
This represents a net increase of 4,500,000 tons of 
shipping since the United States entered the war, and 
includes ships built, commandeered and chartered. He 
gave an outline of the tremendous facilities for ship- 
building now possessed, and gave figures showing the 
remarkable speed at which construction is now going 
on. With the completion of 819 shipbuilding ways, 
now under construction, this country will have twice 
as many such facilities as all other shipyards of the 
world combined. The Board's building program con- 
templates the construction of 1856 passenger, cargo, 
refrigerator and tank vessels, ranging from 5000 to 
12,000 tons each; and in addition to this plans provide 
for 200 wooden barges, 50 concrete barges, 100 con- 
crete oil-carrying barges, 150 tugs of steel, wood and 
concrete. 

This makes 2101 vessels, exclusive of tugs and 
barges, of an aggregate of 14,715,000 tons. This con- 
struction for 1918, 1919 and 1920 involves an expend- 
iture of $5,000,000,000. This will give us the greatest 
merchant fleet ever assembled in the world. About 
300,000 men are engaged at shipyards, and 250,000 
more in allied industries. It is predicted that by 1920 
about one million men will be employed on American 
merchant ships and their equipment. 

Finally, the great point of Mr. Hurley's address 
was that the vast merchant marine, which the United 
States is producing at a rapid rate, will be required 
and must be utilized after the war as the instrument 
for establishing and maintaining international square- 
dealing and in protecting the weak against the aggres- 
sions of the strong. He especially points out that 
lines of ships carrying the Stars and Stripes should be 
established between our ports and all South American 
countries, and to all points in the Orient. 


CONFERENCE HELD TO ADOPT PLANS 
FOR LAND RECLAMATION BY 
ELECTRIC PUMPING. 


Isham Randolph, of Chicago, and W. P. Bushnell, 
Quincy, representing the Hunt Drainage District, and 
Edmund T. Perkins, Chicago, representing the Lima 
Lake Drainage District, entered into a conference at 
Quincy, Ill, with S. H. McCorvy, chief of the Bureau 
of Drainage and Investigation, regarding plans for the 
reclamation of those two districts. 

The plans propesed contemplate establishing elec- 
tric pumping plants. The bodies of land in the two 
districts, amounting to 30,000 acres, are situated be- 
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tween Quincy and Warsaw, Ill. Levees have been 
built, but there 1s no interior drainage. This move is 
in line with other similar projects for the reclamation 
of overflow lands involving the use of electric power. 


EMPIRE STATE ASSOCIATION HOLDS 
MEETING AT SYRACUSE. 


Electrical Section Discussed Production and Distribution 
Problems. 


The Empire State Gas and Electric Association, 
New York City, under the auspices of the Flectric 
Section of that association, comprising the production 
and distribution departments, held a meeting on 
Friday, June 21, at Onondaga Hotel, Syracuse, at 
which the following topics were discussed: 

War-time economies; the labor situation with 
reference to the substitution of women for men, and 
the use later of partially disabled soldiers in accordance 
with the request by the Government. 

Fuel conservation, and the proposed rating of 
plants by the Fuel Administrator: the effect of day- 
light saving on load curve and coal consumption. 

Subject of 11,000-volt distribution, as regards 
methods of connecting transformers, and of protection 
from hghtning in connection with serving farmers 
along the line. 

Rear-lot distribution in residence districts: out- 
door substation design and construction. 

Electric furnace operating, with special reference 
to effect of furnaces on system regulation. 

Arrangements with consumers for installation and 
maintenance of synchronous motors on their premises 
for improving power-factor on distribution system. 


ILLINOIS UNIVERSITY OFFERS COURSE 
IN RADIO COMMUNICATION. 


On account of the urgent need of the Government 
for men qualifed to render special technical service 


. in the Signal Corps, the Department of Electrical 


Engineering of the University of Illinois is offering 
a course in radio communication during the summer 
session of 1918. This course is for men who wish to 
prepare themselves for research and development work 
or for field service in the Signal Corps of the Army. 
Instruction will begin Monday, June 17, and will con- 
tinue until August 9. In addition to theoretical work, 
the course will include practice in sending and receiv- 
ing telegraphic messages in the International Morse 
Code. For full particulars regarding this course, appli- 
cation should be made to the Department of Electrical 
Engineering, University of Illinois, Urbana, Ill. 


FIRE LOSSES FROM ELECTRICAL CAUSES 
IN 1916. 


In the report in our issue of May 18, of the ad- 
dress by Dana Pierce, of Underwriters’ Laboratories, 
before the Electric Club-Jovian League of Chicago on 
May ọ figures were given of fire losses from various 
causes. From the statement as printed it might be in- 
ferred that the figures given were the totals for a 
three-year period whereas the report should have 
stated that while statistics have been collected for a 
period of three years or more, the figures given were 
those for the single year of 1916 alone. 

It is obvious that these figures applying to a single 
year rather than a longer period, even more forcibly 
illustrate the necessity for attention to electricity as a 
re hazard. 
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Indiana Utility Participates in War Stamp Drive—Increas- 
ing Public Utility Income Without Undue Expenditures 


EFFECTIVE PARTICIPATION OF MER- 
CHANTS HEAT & LIGHT COMPANY 
IN WAR STAMP DRIVE. 


Ever alive to the obligations of a public service 
company in civic and patriotic activities, the Mer- 
chants Heat & Light Company, of Indianapolis, Ind., 
has taken a very prominent and effective part in the 
War Savings Stamp campaign in that city. In addi- 
tion to liberal contributions of money, the company 
has devoted practically all of its newspaper space to 
that cause, as well as its show windows. 

The accompanying illustration shows the most re- 
cent activities of the company. As will be noted, 
practically one entire side of the company’s office 
building has been utilized for signs advertising the 
camipaign and providing space for the recording of 
progress made in the sales of stamps. 

The drive in Indianapolis and Marion County to 
sell $5,000,000.00 worth of stamps was inaugurated by 
an address by Theodore Roosevelt to a crowd of 15,- 
oco people on June rı. 

The largest cash register in the world was erected 
by the side of the office building of the Merchants 
Heat & Light Company, the busiest corner in Indian- 
apolis. The accompanying view shows the cash reg- 
ister and the signs on the Merchants Heat & Light 
Company's building, popularly known as the “Day- 


light Corner.” 


View of Merchants Heat & Light Company's Bul’ding During 
War Stamp Drive. 


SLOGAN SIGN HAS BEEN A FACTOR IN 
TOWN’S GROWTH. 


Not a community club, but electricity, has been the 
means of arousing the progressive spirit in the little 
Missouri town of Brookfield. It has been just a year 
since the slogan “Watch Brookfield Grow” was 
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Siogan Sign Which Has Fostered Growth of Brookfield, Mo. 


adopted and a large electrical sign erected at the end 
of the broad main street of the community. In that 
time the citizens of Brookfield have learned to work 
together in the mutual task of putting it on the map. 
The man to take the initiative in the movement was 
Perey Markham, manager of the local electric light 
company. Mr. Markham hit upon the brilliant idea 


_of merging electricity and civic development and went 


about the matter with characteristic promptness. 

The location of the sign is at the end of a street 
only three blocks long and very wide: so wide, in fact, 
that the automobiles which are parked two abreast 
in the center still leave a space for traffic on either 
side. The park is at one end of the street and the sta- 
tion at the other. 

The scheme was received with enthusiasm by the 
people and it needed only the word to set them in mo- 
tion for a whirlwind drive to carry out the project. 
The business men got together, hired a local band, 
engineered the construction of some floats, and before 
the excitement had time to die, a parade was in prog- 
ress. The same evening a local talent entertainment 
was held at the opera house and the proceeds donated 
to the cause. Before the day was over the entire 
amount of six hundred dollars had been raised. Mr. 
Markham made the proposition that if the city would 
raise the funds for the purchase of the sign his com- 
pany would guarantee to furnish the current and take 
care of the maintenance, which about divided the cost 
between the two. 

The sign, which is of porcelain, is set on iron work 
ahout 35 feet from the ground, is 24 feet wide with 
24-inch letters, and surmounted by an eight-foot flag. 
The iron work is set in concrete piers which means 
that the structure is there to stay and that the public- 
spirited citizens will bid all comers to “Watch Brook- 
held Grow” for years to come. 
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WAYS DEVISED FOR INCREASING PUBLIC 
UTILITY INCOME WITHOUT UNDUE 
EXPENDITURES. 


John G. Learned, of Public Service Company, Discusses 
Subject Before N. E. L. A. 


The subject of “.Added Income Without Added 
Capital” was well elucidated in a paper read at the 
recent convention of the National Electric Light Asso- 
ciation, by John G. Learned, Chicago, assistant to 
the vice-president of Public Service Company of 
Northern Illinois. In leading up to this company's 
plans and methods of increasing its income without 
additional capital expenditures, Mr. Learned intro- 
duced a few facts governing existing conditions, which 
are as follows: As it is impossible to engage new cap- 
ital for business expansion except at prohibitive inter- 
est rates, all capital expenditure 1s kept down to the 
minimum for the period of the war; customers re- 
quiring service involving extensions are required to 
finance such extensions; the increasing cost of produc- 
tion, due to advancing prices of material, increasing 
wages and higher freight rates, is a matter of vital 
concern; there is a loss of income by reason of the 
Davlight Saving law; one vital problem is to secure 
additional income from energy sold at a high rate per 
unit without employing additional capital. 

In pointing out the avenues for increased revenue, 
without capital expenditure, he referred to residence 
and apartment customers as offering excellent possi- 
bilities. They welcome labor-saving appliances on 
account of scarcity of household help. 

While electricity for lighting the home is consid- 
ered a necessity, he referred to the tact that even the 
most modern type of home is seldom adequately wired 
to accommodate such appliances as the washer, ironer, 
vacuum cleaner, toaster and iron, and as a result the 
housewife is deprived of their comfort and effective- 
ness and the company of legitimate income. On the 
subject of house wiring it is stated that the tendency 
of the average wiring contractor is to cut down the 
number of outlets in order to obtain wiring business. 
To overcome this practice the receptacle manufactur- 
ers are conducting local educational campaigns, urging 
wiring contractors to push the installation of recepta- 
cles. As a result the contractor will benefit from the inm- 
mediate business and will hnd it easier to sell appliances 
in a home that 1s thoroughly equipped than one that 
is not. 

Through the efforts of this company manufactur- 
ers of appliances, receptacles, conduits and allied prod- 
ucts are urging additional outlets: and the speaker 
referred to the more hberal installation of receptacles 
as the keynote for future merchandise sales. It is 
much easier to convince the housewife of the desirabil- 
ity of having a line of household appliances if recep- 
tacles are previously installed for their convenient use. 

One of the ways of increasing the company’s in- 
come, he states, is by selling more appliances to present 
customers and encouraging their greater use by those 
who have them. The appliance load is off-peak and 
has a high diversity, so its effect on the line and sta- 
tion capacity is negligible. 

Mr. Learned then gave an outline of the company’s 
plan of enlisting the interest of all employes in selling 
appliances by offering a commission of 5 per cent on 
all sales during spare time, or after business hours. 
Many employes have taken advantage of this, and in 
making sales some of them have the co-operation of 
their wives. 


The greater the number of contractors and dealers 
that have appliances on sale, the greater will be the 
number sold, and the result is increased income to the 
company. Therefore, it is opportune to encourage 
wiring contractors and dealers, either directly or 
through the manufacturers of appliances, to engage in 
this business, 


ELECTRICS MEETING GREAT DEMANDS IN 
MANY COUNTRIES. 


Thousands of electric trucks are being used suc- 
cessfully. Many of the largest transportation fleets 
are composed chiefly of electric vehicles and these are 
constantly being added to, which is the best proof of 
their value. Such selections are made only after care- 
ful investigation of all the elements involved. Trans- 
portation engineering is here evidenced in its most 
advanced application. 

In England, after years of war, the rate of electric 
vehicle increase is in excess of 600 per cent, with pros- 
pects of greater gains. An extensive electric vehicle 
development is planned in France, where current gen- 
erated by water power is available, thus lessening de- 
mands for gasoline, the importation of which imposes 
demands on ship tonnage—a vital issue these days. 
sesides this, electrics in France may be operated by 
men and women other than those needed in direct war 
work. 

From what we can learn of conditions in Germany, 
the electric vehicle, a large factor prior to the war, has 
now assumed there a more commanding position in 
transportation, as in other countries. 


Wuere Has My YEAR’s INCOME GONE? 


Clasuficstions showing how various sanus) incomes are spent, talon from the family budget studies of Dr Elen H Richards, of 
the Massachusetts nettirte of Technology, emphamnng the great importance of the food greslem The Pubic Utdity dotais were 
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Chart Distributed at Convention of National Electric Light 
Association Showing the Insignificant Cost of Utility 
Services as Compared with Other Living Costs. 
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CENTRAL-STATION MANAGERS MUST BE 
OPTIMISTIC. 


Confidence in Earning Power of Business Must Be Re- 
flected to Public and Bankers, Says Samuel Insull. 


The convention of the National Electric Light As- 
sociation held last week at Atlantic City brought forth 
no more important lesson than that emphasized by 
Samuel Insull, president of the Commonwealth Edison 
Company, Chicago, and chairman of the IHinois Coun- 
cil of National Defense, in his inspiring address at 
the dinner on Thursday evening. Mr. Insull held that 
the fundamental problem before the utilities today is 
a financial one and its solution rests with the invest- 
ment bankers and investing public. If the utility man- 
agers themselves have no confidence in the earning 
capacity of their business, certainly the necessary 
money will not be forthcoming. Mr. Insull said in part: 

“I have been sitting listening to some of the 
speeches delivered today at our convention meetings 
and I must say that a note of despair has run through 
some of the speeches delivered, a note which I ques- 
tion to be justified by the conditions existing so far as 
the effect of the war on our business is concerned. 

“While every article making up the cost of our 
product is either directly or indirectly governed as to 
price by federal action, our selling price of our prod- 
uct has remained more or less stationary, but I do not 
agree with some of the statements made today to the 
effect that we are getting little or no relief so far as 
selling price is concerned. In some states the wording 
of the laws creating commissions is somewhat ambigu- 
ous so far as increasing prices is concerned, but as a 
rule the laws creating commissions in the various 
states leave with the commissioners the authority to 
increase or decrease price as necessity may arise. 

“In some states we are unfortunate enough to be 
still operating under conditions where our maximum 
price 1s governed absolutely by municipal ordinance, 
but in a few cases it has been found possible to create 
local sentiment of a sufficient and enlightened char- 
acter to result in relief from your maximum prices 
and an increase in the selling price of our product 
proportionate with the increase in our cost. We cer- 
tainly have no reason, and I am speaking alone in the 
electric hght and power portion of the public service 
industry because I am addressing an audience that is 
particularly engaged in the electric light and power 
business, to complain of the course taken by most of 
the commissions governing our business in most of 
the states. 

“It has been authoritatively stated that of the 460 
applications made for increased rates in the year 1917, 
upward of 400 decisions were given favorable to an 
increase in the selling price of the applicant appearing 
before those commissions, and there are but few cases 
that have been presented to the commissions during 
the first half of 1918 where some relief has not been 
granted. 

“Our fundamental trouble is a financial trouble. It 
deals largely with the refunding of maturing securities 
and the placing of new securities for necessary capital 
expenditures made during the last vear. We cannot 
expect investment bankers and investors to have con- 
fidence in our securities unless we display a confidence 
and belief in the earning capacity of our own business. 

“The note that I wish to sound here is not one of 
lament that our balance sheets are not showing up 
satisfactorily, but it is a note of assuranee. With labor 
increasing in cost largely as a result of federal action 
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in addition to the ordinary laws of supply and demand, 
with the cost of fuel increasing partly as the result of 
governmental action and partly as the result of the 
operation of the laws of supply and demand, with 
freight rates increasing entirely as the result of gov- 
ernmental action, and with the prices of all commodi- 
ties used in our business increasing as the result of the 
increase of cost of labor and the increase in the cost 
of transportation, it does not seem possible in this day 
and generation that we can contemplate the possibility 
of our selling price remaining stationary. And the 
experience with those of us who have appealed to 
our friend, Charles Merz, who is consulting engineer 
for some of our companies on this side, and who toa 
very large extent got his ideas a8 to the course which 
should be pursued in connection with such matters 
from the experience he had gained from the massing 
of production and the centrahzation of distributing 
systems in the United States. 

“To some of us who have been engaged for years 
in pointing out the true economics of our companies 
and who have had to reply to the claims of the poli- 
ticians that we were engaged in building up great 
power trusts, it was rather a pleasure to have the 
assistance of the federal Fuel Administrator in urging 
that the very things that we have been doing on quite 
a large scale in different parts of the United States 
should be adopted as a universal rule so far as it is 
possible, when such a course could be adopted. 

“Now, there are other advantages we have gained 
as the result of the increased cost of our product. We 
have learned to do away with a lot of unnecessary 
expenditures, both of a capital character and of an 
operating character. Our business has grown with 
such tremendous rapidity during the last quarter of a 
century that those who thought we were operating the 
most economically have fallen into practices not at all 
required under the orders of various regulating bodies, 
but adopted largely by us to foster the getting of addi- 
tional business, and we have indulged in those ex- 
travagances which, at a time like the present. when 
operating expenses must be watched to the limit, we 
have been able to dispense with. And we have been 
able to compensate to some extent for the losses that 
have been brought upon us as the result of the in- 
creased cost of labor and material. 

“But we are not here today to look into our balance 
sheets so much as we are to look into matters in which 
we can be of real help to the Government in the oper- 
ation of the war. 

“Now, it does seem to me that such a body of men 
owes a particular responsibility to the Government ina 
time like the present. It should not need any persua- 
sion, judging from the experience we had last winter, 
to prevail on an electric light and power man to store 
fuel. It should not need any persuasion to get him to 
sce that his employes store fuel. It should not need any 
persuasion for him to see to it that the community in 
which he lives, either as a community or as individual 
manufacturers or houscholders, store fuel. 

“But there are a great many things in addition that 
we can do that will be of great assistance to the Gov- 
ernment and will greatly assist in the movement of 
fuel and the correcting of the trouble that the Union 
as a whole suffers from in the shortage of production. 

“There is no time and there is no capacity to manvu-, 
facture new equipment. It is a case of bringing that 
equipment from unnecessary uses and emploving it in 
the most essential uses, namely, to provide the fuel for 
the purpose of moving the wheels of industry and of 
commerce.” 
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Phantom Test Load—Boiler Room Trouble—Fir Poles— 
Protecting Steel Towers— Power-Plant Questionnai1s 


PHANTOM CIRCUIT FOR CURRENT TRANS- 
FORMERS. 


Method Employed for Obtaining Current Transformer 
Performance Under Actual Conditions. 


By M. GRAHAM. 


It has long been appreciated that the characteristics 
of the current transformer, that is, current ratio and 
phase angle, vary under different conditions. Of the 
factors playing the more prominent part in affecting 
current transformer characteristics are the constants 
of the load, namely, resistance and inductance, iron 
loss of the current transformer, and wave form. 

The wave form is usually considered a constant for 
any system. The iron loss also is fairly constant for 
any transformer, and the transformer can be cali- 
brated for use with a wattmeter after determining the 


Portable ‘Phantom Load for Testing Current Transformers. 


loss and its effect upon the angle of displacement at 
various power-factors. The chief variable in ordinary 
commercial operating practice, which includes metering 
installations in stations and customers’ premises, and 
so on, is the load in the secondary of the current 


transformer. The load on the seccndary may consist 
of the coils of overload and diferential relays, in- 
tegrating or indicating wattmeter, ammeter and per- 
haps a recording wattmeter also, each having resistance 
and inductance. In addition the distance between cur- 
rent transformer and the instruments and size of wire 
used, factors also embracing resistance and inductance, 
have also to be considered as comprising the load. 

The accompanying illustration shows a method of 
obtaining a phantom circuit, used during tests to deter- 
mine the properties of a current transformer. This 
phantom circuit, illustrated in Fig. 1, comprises the 
coils of one wattmeter, one current ammeter, or two, 
as shown, or definite length of line when needed. These 
coils are mounted upon a wood rack which is placed 
on the test bench before the man making the test. 
Three knife switches enable any of the coils to be cut 
out of circuit as desired, depending upon the serv- 
ice for which the current transformer is to be used. 
The coils have the constants of standard types of 
instruments. In this way accurate data as to the per- 
formance of a transformer with any of the various 
forms of load in the secondary may be checked up, and 
with little trouble or loss of time. But the one great 
advantage of this is not so much the saving of labor 
and time, but the fact that a transformer may be tested 
without the actual instruments being on hand; in fact, 
a transformer may be tested and installed before the 
instruments arrive, if convenient. 


STEAM-FLOW METERS SOLVE FIREBRICK 
TROUBLES. 


Interesting Example of Lack of Instruments and Super- 
vision. 


By Lionev LINNELL. 


The technical press has had considerable to say of 
late about the CO, recorder and steam-flow meters as 
means of improving boiler-room economy. The writer 
recently encountered a case where lack of a steam; 
flow meter resulted in serious financial loss and crip- 
pled service. 

The plant contained eight chain-grate stokers, four 
stokers being driven by one engine, and two Taylor 
underfeed stokers, each stoker having its own engine 
and blower, the control of each co-ordinated so that 
rate of fuel and air fed to the fire were correct and 
sufficient to maintain the steam pressures of their re- 
spective boilers. The chain-grate stokers, using natural 
draft, were hand controlled, that is to say, both air 
and rate of stoker grate travel had to be changed as 
the firemen found desirable or necessary. The two 
underfeeds were new additions to the plant. 

Not long after the underfeeds were placed in oper- 
ation complaints were made that brickwork would not 
stand up. Investigation showed that the setting of one 
furnace has melted down once, that of the other twice, 
and in a very short time. The reasons advanced were 
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that the furnace and setting were not adapted to the 
underfeed stokers. | 

On looking over the situation it was found that the 
only instruments in the plant consisted of the cus- 
tomary steam pressure gauge on each boiler, a draft 
gauge under each fuel bed, and a Venturi meter for 
measuring the condensate, or water returned to the 
boilers, less leakage. The cause that immediately sug- 
gested itself was, of course, that the underfeed stokers, 
with their automatic control of coal and air, were 
doing more work than their share, because they would 
tend to grab load automatically, whereas the chain 
grates would have to be manipulated by the firemen. 
There was no wav of telling whether each boiler in the 
plant was doing its pro rata share, nor in fact how 
much work any of the boilers was doing. It was a 
case, obviously, where everyone in the plant was work- 
ing in the dark. A steam-flow meter naturally sug- 
gested itself as being one of the first things needed to 
show what was going on. 

The installation of steam-flow meters between the 
underfeeds and the chain grates showed that when the 
heavy load came on, as it always did rapidly, the 
underfeeds with their forced draft and close automatic 
control answered immediately to the demands for more 
steam; they grabbed the load and tended to keep it. 
The steam-flow meter showed that, based on pro rata 
output and boiler rating, the Taylors were the two that 
picked up every sudden increase of load because they 
answered to steam pressure variation almost instanta- 
neously, whereas the hand-controlled chain grates were 
dependent upon the attention of the firemen. Their 
loads were always greater than the proportional share; 
moreover, they often worked 300 per cent of rating 
for varying periods but always until the hand- 
controlled chain grates were speeded up. 

The steam-flow meters showed conclusively that the 
reason the brickwork would not stand up under the 
underfeed was not because the brick was defective or 
the furnace chamber or boiler setting unfitted for the 
work, but because these boilers were being over- 
worked excessively and for long times at a stretch. 
When the cause was found it became a simple matter 
to remedy it, and, as was to be expected, no more 
trouble with the brickwork has developed. 

It is just as impossible to keep boilers operating in 
parallel and share the load proportional to their ratings 
without means of telling the attendants what is going 
On as it 1s to operate generators in parallel without 
switchboard instruments. Moreover, this incident 
shows forcibly the importance of accurately controlling 
stoker speed and air supply at all times. 


FIR AS A SUBSTITUTE FOR CEDAR POLES. 


Comparison Shows Superiority of Cedar. 


At the Pacific Coast Convention of the N. E. L. A. 
recently held, L. M. Klauber, San Diego Consolidated 
Gas & Electrice Company, gave out some interesting 
information on the use of fir as a substitute for cedar. 
Transportation, long distance from supplies to mar- 
kets, have caused many companies to turn their atten- 
tion to the use of fir poles instead of poles of Western 
red cedar, because of the large amount of the former 
available and their closer proximity to point of usage. 
Moreover, as fir is shipped in large quantities for 
commercial use, it is usually possible to obtain supplies 
in short time. It is the opinion of many that even- 
tually a substitute for cedar poles will have to be 
found, hence fir, because so plentiful, deserves careful 
consideration. 
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In considering any timber for use as supply line 
poles, the characteristics requiring first consideration 
are availability, cost, strength and durability. Dur- 
ability is the most important characteristics of fir, in 
comparison with cedar, because it is the former that 
is so conspicuously lacking in fir, 

One of the best posted men on poles in the busi- 
ness makes this statement: “The best substitute that 
can be had on this coast is Douglas fir, and we believe 
that while in their green state they would be subject 
to early rot at the ground line, still, after treating with 
creosote above the ground line, a Douglas fir pole will 
give very good satisfaction. We do not claim that it 
will last as long as cedar, but we are under the im- 
pression that if properly prepared and treated, its life 
would be go per cent as great as that of cedar.” While 
installations of Douglas fir on a large scale on the 
Pacific Coast do not yet permit estimates of probable 
life, it 1s the universal belief of pole users that to 
secure a reasonable life an open tank treatment is 
essential, and that the brush treatment of fir, so often 
used on cedar with good effect, is practically worth- 
less for Douglas fir. Tank treatments, with open tank, 
costs from 20 to 40 per cent of the first cost of the 
untreated pole. Douglas fir is difhcult to treat and 
obtain penetration. The poles should be thoroughly 
dry; the quantity of pitch and the case hardening on 
outside of pole during drying all affect depth of pene- 
tration, which is always less than with cedar. 

Other points which may be mentioned in connec- 
tion with the use of Douglas fir poles are: Taper, 
weight, hardness, appearance, checking and tendency 
to spiral. 

The taper in Douglas fir poles is less than in cedar, 
consequently modifications are required in the speci- 
fications covering this point. The natural taper of a 
cedar pole is about 1 inch in every 10 running feet, so 
that the average 45-foot cedar pole having an 8-inch 
top will have a 12-inch butt. (‘Butt measures are 
6 feet from the butt.) But in a Douglas fir pole the 
taper will only be about 1 inch in 15 feet, so that a 
45-foot fir pole with an 8-inch top will have only a 
10-inch butt. As it is undesirable to reduce consid- 
erably size at the ground line, particularly in dealing 
with a material more subject to decay than cedar, it 
becomes necessary to modify the specifications for 
tops as well as for circumference at the butt. It is 
therefore recommended that the Class A Douglas fir 
pole have a top not less than 3114 inches in circum- 
ference (10 inches in diameter), Class B, 28 inches, 
and Class C, 25 inches. We then have the following 
table of minimum dimensions, replacing in the Douglas 
fir specifications the standard table for Western red 
cedar. (Handbook of Overhead Line Construction, 
N. E. L. A., 1914, page 129): 


Minimum DIMENSIONS oF Portes IN [NCHES. 


Classes 
B 


C 
(Min'mum top 
circumference 


(Minimum top 
circumference 


A 
(Minimum top 


Length of pole circumference 


in feet. 31% in.) 2S in.) 25 in.) 

Circumference Circumference Circumference 
6 ft. from butt. 6 ft. from butt. 6 ft. from butt. 

20 37 33 30 

4 38 34 31 

40 39 no 22 

45 4 36 33 

50 41 37 34 

RS 42 38 25 

60 43 40 37 

#5 44 41 38 

70 45 42 39 

735 46 43 40 

S0 47 44 41 


Air seasoned Douglas fir is said to weigh 34 pounds 
per cubic foot, air seasoned cedar 33 pounds. The 
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oven dry weights of the two woods are 29 pounds and 
25 pounds, respectively. It is evident that Douglas fir 
poles of similar dimensions will be heavier than cedar, 
but long poles of similar class, being smaller at the 
butt, will be lighter than cedar when dried to the same 
condition. 

Douglas fir poles are harder than cedar and more 
difficult to climb, especially after they have dried and 
“case hardened.” This fact is universally noted by 
linemen. If these poles come into general use, pole 
steps may again come into favor for certain classes of 
service. 

As Douglas fir poles run straighter and slimmer 
than cedar, they make even better appearing poles. 
When trimmed and shaved they are generally dark 
red in color, whereas cedar is white, and they are con- 
sequently more conspicuous until thoroughly weath- 
ered. Although prohibited in the specifications, it is 
believed that poles used in city work, whether of cedar 
or fir, should be shaved. 

Under similar conditions, Douglas fir seems . to 
check less than cedar and the cracks do not run so 
deep. This difference, however, is not marked and 
varies greatly in individual cases. Douglas fir poles, 
especially when set slightly green, have a decided and 
unpleasant tendency to spiral. Almost every pole has 
more or less of a twist, but some appear to untwist 
much more than others while drying and weathering. 
As the twist is, however, less than a complete turn in 
20 feet, no change need be made in the cedar speci- 
fication, this being the present limit. (Handbook on 
Overhead Line Construction, N. E. L. A., 1914, page 
131.) 

CONCLUSIONS. 

The standard specifications for the purchase of 
Western red cedar poles can be used in purchasing 
Douglas fir, except as to dimensions. The new table 
of dimensions given above is recommended. 

It is not believed that Douglas fir poles will dis- 
place cedar as long as the latter are obtainable at a 
reasonable price. The inferiority of Douglas fir to 
cedar poles was thus summed up by a lineman: “They 
rot faster, you can't drive a spur into a dry one with 
an axe, you cant tell which end is the top, and they 
twist a line out of shape as they dry.” Nevertheless, 

these difficulties can be overcome. Douglas fir is the 
best substitute for cedar to be procured on the coast, 
and the lumbermen predict that the cedar shortage will 
soon render their use general. 


A PROTECTIVE COVERING FOR STEEL 
TOWERS. 


Since the coal situation became somewhat relieved 
and in answer to the Fuel Administrator’s plea to store 
coal now, the Consumers Power Company, Jackson, 
Mich., has been doing all in its power to relieve the 
coal situation of the coming winter by storing coal now. 
It has also made special effort to relieve the car short- 
age by unloading cars without loss of time. This com- 
pany is employing every bit of space for the receptance 
of coal. Their yard at the station has been converted 
into a coal storage yard. A motor-operated derrick 
and grab bucket has been installed in the center of the 
yard and is used continually for distributing coal around 
the yard so as to permit storage of a maximum amount 
of coal. So far no demurrage has been paid for cars 
held, coal is unloaded and moved so rapidly into 
storage. 

In-the station yard, now used for coal storage, are 
located the steel towers and wooden poles carrying the 
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incoming and outgoing 40,000-volt transmission lines 
that enter and leave the station through the roof. The 
centrally located derrick has been installed under the 
conductors carried by these transmission structures, 
and coal has been dumped around both poles and steel 
towers until at present the base of the steel poles are 
covered in some cases as much as Io feet and more. 

Coal is corrosive, especially in the presence of 
moisture and heat such as occurs after rains, from 
drainage of moisture through the coal pile and internal , 
heating. To safeguard the steel structures against 
corrosion, the legs of the structural steel towers have 
been carefully painted with a triple coating of asphalt- 
um paint up to a height of greater than the top of the 
coal pile. This paint is ‘depended upon to prevent 
chemical action by the coal and moisture upon the 
steel. The paint is non-corrosive, is impervious to 
moisture and forms a thick acid-resisting coating. 
After applying the last coat of paint, tar paper or its 
equivalent has been wrapped around the steel, and this 
has, in turn, been protected by pieces of wood fastened 
together around the legs to prevent mechanical injury 
of tar paper and paint. In this way erosion and dam- 
age of the protecting coatings and exposure of the 
steel work by mechanical contact with falling coal, and 
even movement of the towers under the influence of 
wind against the coal in proximity is avoided. 

So far the form of protection employed has proved 
quite satisfactory in that while the foundations are 
surrounded by coal, inspection shows no sign of dis- 
integration of the asphaltum coating nor damage to 
the paper or wood guards. 


POWER-PLANT QUESTIONNAIRE NOW 
READY. 


A power-plant catechism or questionnaire, compiled 
under the direction of M. R. Bump, chief engineer of 
Henry L. Doherty & Company’s New York office, is 
being sent to the general managers of all power plants 
in the Doherty organization to assist chief engineers, 
general superintendents, plant inspectors and others in 
analvzing plant conditions. It is hoped that those in 
charge of the plants will find it advantageous to con- 
duct an examination in their respective plants along 
the general lines indicated in this questionnaire and to 
report the finding of their analysis. 

Based on the assumption that “forewarned is fore- 
armed,” this compilation is made to enable all plants 
to continue to be successful in keeping their mainte- 
nance work and operating morale up to a point con- 
sistent with plant safety, and to enable managers to 
keep in close touch with the trend of plant conditions. 

To supplement and to facilitate the work of this 
report, a traveling inspector will cover periodically the 
various power plants so long as the results continue to 
justify the necessary time and expense. Several plants 
have already been examined in this manner with very 
satisfactory results. 


There are good reasons for believing that un- 
washed coal is more susceptible to spontaneous com- 
bustion than washed coal. Duff left in coal favors 
combustion. Washing removes the duff, and therefore 
reduces the chance of spontaneous combustion from 
this cause. Coal that is washed is graded, making for 
more uniform sizes, a fact that reduces the likelihood 
of the fine sizes and dust causing trouble. It might 
also be pointed out that washing also eliminates the 
stone dust in the coal, which is a heat absorbent, and 
thus washing might be objectionable to this extent. 

a 
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Croft Again Discusses Conduit Benders and Bending Racks 
— Expansion Sleeve and Stud Kinks — Among Contractors 


BENDING RACKS AND ROLL BENDERS 
FOR LARGE CONDUIT AND PIPE. 


Bending Outfits of Several Types Using Block and Tackle 
or Chain Blocks—The Bull-Ring Bender. 


By TERRELL CROFT. 


[This is the first of a new series of articles describing 
benders for the larger conduit and pipe sizes. They forma 
conclusion to the two other series of articles by the same 
author which appeared in the EvectricaL Review as follows: 
“Methods of Bending Conduit,” seven articles in issues of 
January 12 to February 23, 1918; “Some Comments on Con- 
duit Benders,” four articles in issues of April 27 to May 18, 
1918. These earlier articles dealt with small and medium- 
size conduits. ] 


A Rack for Bending with Block and Tackle 
(Fig. 1) may be useful where relatively-larger-diam- 
eter conduit is to be bent and where difficulties are 


Fig. 1.—Rig for Bending Conduit with Blocks and Fall. 


experienced in obtaining sufficient force to form the 
tube by direct pressure manually implied. With this 
scheme, the force exerted by the workman who pulls 
on the line L is multiplied by the pulley blocks P, and 
P,. Where necessary, several men can pull on the fall 
and thereby develop a tremendous bending force. As 
suggested in the illustration, a clamp C to which a large 
iron ring is attached, is fastened to some member of 
the floor of the building. A smaller clamp S is at- 
tached to the ceiling above the first one. The hook 
of one of the blocks P, engages with a large ring R, 
which is placed over one end of the conduit. The 
other block P, hooks in the ring at the ceiling clamp. 
By changing the location of the ring on the conduit 
and the position and height of the wooden blocking B, 
the pipe can be drawn into the shape required. 
Although the illustration shows the method as ap- 


plied in a building of steel construction, beam clamps 
can be designed whereby the scheme can be used in a 
structure of any type. The beam clamps shown in 
Fig. 1 are forged from 5g by 1%-inch strap iron. The 
rings are welded from 34-inch iron rods. The bolts 
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Fig. 2.—Details of Construction of the Shaft-and-Ring Bender. 


are 34-inch size. It may be necessary in some in- 
stances to clamp a U-bolt or a couple of pieces of 
strap iron, each end of each of which has two holes 
through it, around the conduit just above the ring R 
to prevent the ring from slipping up or slipping off the 
pipe. 

= A Shaft-and-Ring Conduit Bender, sometimes 
called a bull-ring bender, is detailed in Fig. 2, while 
the method of its use is shown in Fig. 3. To assemble 
this bender a wooden block B, of 4 by 4-inch stock, 1s 
provided. On it is held, with a couple of pipe straps, 
a piece of shafting or round iron S, about 12 inches 
long and 2 inches in diameter. The other member ts 
a large eye-bolt or ring R, which should have an eye 
large enough to admit the largest conduits which are 
to be bent. The shank of the ring, which should be 
long enough to extend down through the bench block, 


Fig. 3.—Method of Using the Shaft-and-Ring Bender. 


is threaded for almost its entire length to permit of 
vertical adjustment. The shank of the ring shown in 
Fig. 2 has a length of 14 inches. The ring is fastened 
to the work bench by boring, through the top of the 


June 22, 1918. 


bench, a hole of sufficient diameter to admit the shank 
and by then using nuts and washers as indicated. The 
height of the ring above the bench top can be ad- 
justed by manipulating the nuts. The washers should 
be large enough so that there will be no possibility of 
the corners of the nuts digging into the bench when 
they are turned. 

While the iron cylinder S may be fastened to the 
top of the bench, if a considerable amount of bending 
of the same size conduit to the same radius has to be 
done, greater flexibility 1s obtainable when this block 
and the iron cylinder which it carries is not fastened 
to the top of the bench. 

In using the rack, one end of the conduit is inserted 
through the wrought-iron ring and the block is shifted 
until the iron cylinder rests under the location where 
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Fig. 4.—Block and Tackle Used for Bending Conduit Around 
Hardwood Form. 


the bend is desired. Then the curve is formed by bear- 
ing down (see Fig. 3) on the free end, which will 
fashion it to the curvature required. 
Where a cylindrical piece of iron is not available 
for block S, heavy cast-iron pipe or, in a pinch, a piece 
of wrought-iron pipe filled with sand or dirt and with 
a pipe cap screwed on each end, may be used instead. 
A Block and Tackle for Pulling a Conduit into 
Contour Around a Form is sometimes applied in the 
manner diagrammed in Fig. 4. The form E has its 
edge, which is cut to a radius equal to that of the bend 
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Fig. 5.—Method of Bending Conduit with Chain Blocks. 


desired in the conduit, hollowed out so that it con- 
forms to the outside circumference of the pipe. If 
the edge of the form is not thus hollowed out there is 
a possibility of the tube being flattened on one side or 
kinked during the bending process. The form is 
rigidly bolted to a post or column P. A yoke or strap 
S is arranged at the lower end of the bending form, in 
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which one end of the pipe to be bent is held. In bend- 
ing the conduit, it is inserted within the yoke S in a 
vertical position. Then force is applied to the fall F 
of the block and tackle and thereby the tube is drawn 
into the curvature determined by that of the form E. 
It may be necessary to clamp a U-bolt or similar con- 


Fig. 6.—Offset Bend Made with Chain Biocks. 


trivance on the conduit just above the hook H of the 
pulley block to prevent the hook from slipping from 
the end of the pipe as it is being pulled over. 

Method of Forming Short-Radius Bends in Con- 
duit with a Chain Block is diagrammed in Fig. 5. 
Fig. 6 indicates the dimensions of an offset bend 
which was made in one instance by this process. In 
making these short-radius bends in large-diameter con- 
duits it is usually necessary to heat the tube to a Qull 
cherry red along the outside or convex side of the 
curve. The inner side of the bend may remain at a 
dull black heat. Hence, where such a bend is to be 
made the pipe should be heated in a forge and be 
permitted to remain in the forge while the curves are 
being formed. If a threaded end is near the point 
where the bend is to be made, a nipple and coupling 
should be screwed on to this end to protect the thread 
and to lengthen the conduit to insure effective working. 

The strut S (Fig. 5) is merely a block of wood, as 
detailed in Fig. 7. The outside diameter of a 6-inch 
pipe is about 65¢ inches. Therefore, where a tube of 
this diameter is to be bent, the struts should be of 8 
by 8-inch stock. 

In making the bend, the tackle and strut are ar- 
ranged on the tube as shown in Fig. 5. The tube is 
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Fig. 


then laced inthe forge fire, with the face which is to 
be the convex side of the curve down toward the fire, 
the strut standing vertically upward. Then this side 
of the tube is heated, as above described, and the oper- 
ators pull on the tackle chain, which will bend the con- 
duit a certain amount. It usually is impossible to ob- 
tain the required bend at one setting in the forge and 
pull of the tackle chain. So after the bend has been 
partially completed, the conduit is shifted in the fire 
and permitted to become hot at a new location. Then 
the operators again tighten on the chain block. This 
procedure is continued until the bend required has been 
formed. H. K. Scholefield reports in Practical Engi- 
neer that two bends similar to those shown in Fig. 6 
were made in four hours. 
(To be continued.) 
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WOOD MOLD FOR MAKING EMERGENCY 
EXPANSION SLEEVES. 


By A. GEMMELL. 


On a rush construction job we recently had to put 
up a lot of 14-inch conduit and, as most of it was to 
go along a brick wall, it meant that quite a number of 
lead expansion sleeves had to be used. For some un- 
known reason only a few sleeves had been sent out 
with the material and as the job was in another town 
far from the shop, we had to make up some more 
sleeves in some way or other. It was done by first 
making a wooden mold, as shown in the sketches here- 
with, which are practically self-explanatory. The mold 
consisted of three boards with holes for the sleeves 
bored as shown; wood screws were put through the 
bottom board to act as cores in the center of the 
sleeves. , 

After the lead was poured in and cooled, the core 
screws were removed first, then the screws holding the 
bottom board, and finally the screws holding the two 
sides together. This gave us sleeves good enough for 
the emergency and without losing much time. 

In making a mold of this kind it 1s well to bore the 
holes for the sleeves with the sides of the mold held in 
a vise, as this will result in the core screws being cen- 
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Bottom Board 


Top, Side and Bottom Views of Mold for Making Emergency 
Expansion Sleeves. 


tered better. A mold of this kind will last quite a 
while, especially if the metal is not too hot when 
poured in, as this tends to char seriously or even set 
the wood on fire. 


MAKING QUICK REPAIRS TO A STRIPPED 
STUD. 


By Cuarces H. WILLEY. 


Sometimes when one sets up the nuts on the studs 
of a leaky cylinder-head gasket, valve-chest cover, etc., 
of the engine, pump or air compressor, there may be 
found a stud stripped of its threads. To renew the 
stud means shutting down and taking off the head to 
get out the stud. A way to avoid this shutdown is 
shown herewith. 

The sketches herewith really tell the whole story, 


‘them in further unsatisfactory condition. 
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but a couple of lines may serve to make the method 
clearer. After removing the nut a slot is cut into 
the stud by means of a hacksaw with two blades 
placed side by side in the frame. A small iron wedge 
is made and driven into the stud after the nut has 
been loosely replaced. The protruding part of the 
wedge is then sawed off and the edges of the slot riv- 


Slotted Wedge Edges of Slof in Stud 
Stud Riveted over Wedge 


Sectional View 
Tightening a Stud With Stripped Threads. 


eted over the wedge to hold it in place. The nut is 
then tightened up. 

We have made quick repairs by the method shown, 
on a stripped stud of the high-pressure head of our 
350-kilowatt engine, and after inserting the wedge, 
riveting over, and then setting up a little on the nut, 


the job was entirely satisfactory. 


AMONG THE CONTRACTORS. 


J. J. Agutter & Company, electrical engineers and 
contractors, 622 Fourth avenue, Seattle, Wash., have 
the contract for the complete electrical wiring in the 
Maxmilian Apartments, a new four-story building be- 
ing erected in that city. 


The Sanborn Electric Company, of Indianapolis, 
Ind., has received the contract for the electrical work in 
the new building of the Indiana University School of 
Medicine. The contract price was $6,760. It is planned 
to start building operations at once. The present struc- 
tures are inadequate and a fire last December placed 
The new 
building will be three stories high and of brick con- 
struction. The total estimated cost will be about 
$250,000. 


The Live Wire Supply Company, Macomb, Ill., 
has decided to specialize in retail merchandising, and 
in order to secure the necessary floor space for its 
store, offices, storage and shops, has moved its head- 
quarters to 15 East Side Square, where an entire build- 
ing of two stories and basement will be occupied. The 
company also has stores at Beardstown, Bushnell, 
Rushville and Havana, Ill., and will continue to do a 
contracting business also. This firm was until recently 
known as the Home Electric Construction Company. 
W. I. Savidge is president. 


J. Livingston & Sons, Inc., 405 South Clinton 
Street, Syracuse, N. Y., operating a general electrical 
contracting establishment, has recently completed a 
number of large contracts, including the installation 
of a new electric lighting system and power units in 
the four-story building of the Church & Dwight Com- 
pany. This contracting company is rushing to com- 
pletion the installation of the lighting system and 
power units in the large new plant of the Syracuse 
Rendering Company, and in the new buildings at the 
plant of the New York Air Brake Company at Water- 
town, N. Y. 
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New Appliances 
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Safety Switch—Concrete Mixer—Oil Pump — Dashboard 
Socket—Prepay Meter—Plug Fuse—New Corner Insulators 


KRANTZ SAFETY SWITCH. 


In many steel mills, factories, mines, and similar 1n- 
dustries where most of the workmen have little knowl- 
edge of electricity, it is desirable to use switches hav- 
ing no live parts exposed or accessible in the ordinary 
operation of the switches or when replacing fuses. 

This is fully accomplished in the “Krantz Auto- 
Lock” switch, marketed by the Westinghouse Electric 
& Manufacturing Company, which is intended for use 
on main circuits or wherever an ordinary knife switch 
is applied. The switching parts and fuses are inclosed 
in a steel box, the cover of which is in two parts, one 
being screwed on to form a permanent covering for 
that end of the box containing the switch, and the other 
part being hinged so as to swing back and permit the 
renewal of fuses, which are located in this portion of 
the box. An ingenious latching mechanism makes it 
impossible to open the cover without first throwing the 
switch to the “off” position and rendering all fuses and 
other accessible parts dead. Thus fuses may be re- 
placed at any time with absolute safety. As long as 
the door of the case is open, the switch contacts can 
not be closed. 

By using a padlock, the switch handle can be locked 
in the off position, making it impossible for any one to 
close the switch, except the person holding the key to 
the padlock. By using another padlock, the fuse cover 
may be locked shut, so that the fuses cannot be tam- 
pered with. Either of these padlocks can be used in- 
dependently of the other, so that the switch cover can 
be locked shut with the switch either on or off, or the 
switch can be locked in the off position with the cover 
either locked or open. 

Contact is made by means of a laminated spring 
copper brush, double-ended with auxiliary arcing con- 
tacts at each end. The outer leaves of the brush are 
bronze to provide additional spring pressure. In clos- 
ing, the pressure between the contacts causes the lami- 


SWITCH OFF 


THIS SIDE ALIVE 


Krantz Auto-Lock Switch, Locked in Open Position, Cover 
Locked Closed. 


nations of the brush to spread apart, giving it a wiping 
or self-cleaning action. The double-ended brushes 
provide a double break, dividing the arc between the 
two ends, each of which is provided with a separate 
arcing tip. : 

The stationary contacts are of hard-drawn copper 
and are mounted on slate bases, one of which in the 
fused switch carries one of the fuse clips while the 


other forms the terminal block for the incoming line 
and 1s mounted under the stationary portion of the 
cover. 

The operating mechanism is galvanized steel of the 
toggle type, and is attached to the under side of the 
stationary end of the cover. This mechanism can be 
easily removed for inspection by removing several 
screws. In the closed position the switch is held in 
positive contact by throwing a toggle over center. A 
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Showing That it is Impossi to Touch Live Parts of Krantz 
; witch. 


spring provides a quick break for opening, the mech- 
anism being independent of the operating handle. 

These switches are supplied for 250, 500 and 600 
volts, for either alternating or direct-current service, 
and in capacities up to 2000 amperes. 

The safety features of this switch have been recog- 
nized by the American Museum of Safety, which has 
awarded it a gold medal and special mention. 


CONCRETE MIXER SUITED FOR MANHOLE 
AND CONDUIT WORK. 


There has long existed a distinct need for a prac- 
tical, efficient concrete mixer for work on manholes 
and underground conduits. This class of work becomes 
very expensive when done by hand and it is also very 
difficult now to get men to do.such heavy work. The 
larger mixers cannot be used efficiently or economi- 
cally on construction of this kind. What is needed is 
a special portable mixer particularly adaptable to small 
jobs—jobs where speed, portability and a perfect mix 
are essential. 

Such a mixer is being manufactured by the 
Oshkosh Manufacturing Company, ‘Oshkosh, Wis., 
maker of the well known line of Oshkosh construction 
tools. This mixer, as its manufacturers claim, seems 
to be particularly fitted for manhole and conduit work. 
It is highly portable, weighing only 1600 pounds, yet 
is sturdily built to withstand the hard wear it is sure 
to get in this kind of service. This “Eveready” mixer 
is exceptionally speedy for a mixer of this type; it 
turns out a perfect mix in 45 seconds, an accomplish- 
ment which the Oshkosh Manufacturing Company 
claims has never been equaled by a tub-type mixer. 
The batch capacity of the Eveready, 4 cubic feet, is 
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ast right for manhole or conduit work. Turning out 
s perfect mix at the rate of 35 to 50 cubic yards per 
cay, this makes a highly efficient little machine. 

The Eveready mixer is very simple in construction, 
having only one gear, one shaft and two ball bearings. 
It is of the worm-type drive, the worm gear running 
in oil and being completely housed, as are all bearings 
and the shaft. There are two universal joints in the 
drive shaft. 
te take up irregularities of alignment. The mixing 
crum is of the tub type and turns on a ball-bearing 
rece. It has the same “four motion” mix as the larger 
gad more expensive machines. Another feature of 
samplicity is the oiling system. The entire mixer is 
‘ybricated from one oil hole. | 

Material is shoveled in to an opening of ample 
size and the drum is automatically discharged by open- 
ing a shutter (without tilting of the drum) and allow- 
ing the mixed batch to run out, either into a 
wheelbarrow or direct into the forms. The whole 
Grum can be discharged in 12 seconds, or only a portion 
cf it may be discharged at a time; this is a feature 
‘ich is very desirable in a mixer of this kind. This 
#ztomatic discharge makes the machine exceptionally 
“2pid. 

The Eveready outfit is driven by a special two- 
Forsepower, two-cycle, horizontal, water-cooled, gaso- 
‘ine engine with a direct drive. This engine furnishes 
ample power and is so extremely simple that any 
ordinary workman can operate it. 

Compared to other complete-with-power mixers the 
Eveready machine sells at a very low figure. The price 
is considerably below $300, yet the quality is fully as 
good as that of any of the larger, more expensive 
Oshkosh machines. The Eveready is backed by repu- 
tation of the Oshkosh Manufacturing Company for 
making quality equipment for contractors. This firm 
is known as one of the leading firms in this line and is 
particularly known in the telephone and electrical fields 
for its high-grade construction tools, such as reels, 
cant hooks, pike poles, climbers, crowbars, digging and 
tamping bars, spoons, shovels, digging tools, pole sup- 
ports, etc. 


MOTOR-DRIVEN PUMP FOR 
HANDLING OIL. 


Wim. W. Nugent & Company, Chicago, Ill., have 
developed a geared, motor-driven rotary oil pump for 
oiling systems and for pumping oil from a barrel to 
an overhead reservoir. Two sizes of the outfit are 
obtainable having a delivery of 8 quarts per minute 
and 40 quarts per minute at 500 revolutions per minute 
of the pump. 

Power is furnished through a noiseless rawhide 
pinion by the fractional-horsepower motor made by 


Electrically Driven Geared Oil Pump. 


These serve to relieve unusual strains and- 
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the General Electric Company for the prevailing cur- 
rent. The motor is controlled through a rheostat and 
switch box mounted in a convenient location. 


A NOVEL DASHBOARD SOCKET. 


In automobile practice it has long been customary 
to mount a lamp on the dashboard in front of the 
chauffeur so as to illuminate the speedometer, the 
safety lock, etc., this lamp being commonly supplied 
with current from a storage battery. It has also been 
customary to use this lamp as an indicator for the 
effective operation of the oil pump, by connecting the 
lamp in a circuit which will be automatically closed 
when oil is forcibly circulated, but which will be 
opened when the pump does not operate. While this 
check on the proper working of the oil pump has been 
satisfactory in many ways, it involves a darkening of 
the dashboard when the engine and pump are shut 
down, thus making it difficulty for the driver of the 
vehicle to find the keyhole of his safety lock after dark. 


„a P” 7n 


Singie and Double-Pole Type of Preston Dashboard Socket. 


To overcome this objection, Edward S. Preston, of 
the Chicago Electric Manufacturing Company, has 
designed a socket in which the circuit may also be 
closed by pressing the lamp bulb inwardly, thus en- 
abling the user to light his dashboard momentarily by 
merely pressing against the lamp or against the cowl 
which hoods the lamp. Such a pressure then closes a 
shunt around the portion of the circuit which is nor- 
mally closed by a switch under control of the pressure 
of the forcibly circulated oil. Our diagrams, showing 
the connections for both single-pole and double-pole 
sockets of this type are taken from the Preston patent 
No. 1,265,513. 


NEW PREPAYMENT WATT-HOUR METER. 


The General Electric Company. Schenectady, N. Y., 
has developed a prepayment watt-hour meter called 
the type IP-5 for use on alternating-current circuits. 
Electrically, it is substantially the widely known stand- 
ardized type I-14 G-E watt-hour meter. The prepay- 
ment device, which is an integral part of the meter, 1s 
mechanically operated. 

The purpose of the prepayment meter is to make 
more profitable the accounts of small consumers and 
of the shifting population of today by lowering the 
costs for collection and to eliminate the uncollectable 
accounts from these sources. By also eliminating flat 
rates to these classes of customers, consumption of 
electrical energy and consequently fuel is reduced. 
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and the apparatus investment can be governed by actual 
requirements of essential operations. In addition, the 
central station is saved the trouble and expense of cut- 
ting service in and out because equipment is undis- 
turbed. 

The prepayment mechanism is actuated by a large 
coiled spring, wound when depositing the coin. The 
only load imposed on the driving element of the meter 
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New Prepayment Watt-Hour Meter With Cover Removed. 
is that of actuating the tripping device. This requires 
practically no energy. 

Insertion of the first coin and turning of the knob 
automatically closes the controlling switch. Twenty 
coins is the maximum for deposit, though the coin box 
will hold about 100 coins. When energy to the value 
of the deposit has been recorded the switch is auto- 
matically opened until another coin has been deposited. 
Every precaution has been taken against tampering 
with or beating the meter. Opening it for inspection 
does not make the cash box accessible, except to those 
having the special key for that purpose. The rate of 
charge can be changed by inserting a new set of rate 
gears. 


SIMPLEX REFILLABLE FUSE PLUG. 


The annoyance of fuse blowing on lighting circuits 
when no spare fuse plugs are available has led to vari- 
ous efforts to develop plugs of the refillable type, of 
which the one to be described below is known as the 
Simplex because of its simplicity. It is built similarly 
to the standard non-refillable plug as to exterior con- 
struction, but the fuse element is attached to screw 
terminals instead of being soldered to the shell and 
middle contact. To replace the element requires 
merely removal of the mica cap, loosening of the 
screws on the top (inside) terminal and the bottom 
central contact, insertion of the new fuse wire, tighten- 
ing of the screws and replacing of the mica cap. Fuse 
wire of proper rating only should be used. This plug 
is manufactured by E. W. Powell, 416 Penn avenue. 
Pittsburgh, Pa. 
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ARMORED CORNER INSULATOR FOR 
FEEDER CABLES. ~ 


A new Pittsburgh-type corner insulator, for se- 
curely holding feeder cables on curves, is being mar- 
keted by the Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa. 

It is provided with a special collar or retaining ring 


Corner insulator With Collar. 


for use where the curve is slight and the cable likely 
to slip off an ordinary insulator. This collar has an 
extended lip which curves up around the cable and 
keeps it in the groove regardless of the angle at which 
the cable turns. This eliminates the necessity for tie 


Corner Insulator Without Collar. 


wires and saves time in erection. This collar is free 
to move on the insulator cap, so that after the insulator 
is screwed to the pin, the collar may be turned until 
the cable seat is in the proper position best to support 
the cable. 

For sharp curves, the insulator can be used with- 
out this collar, as the deep side groove holds the cable 
firmly in position. 

e The insulators are made of molded insulation sur- 
rounded by a sherardized malleable-iron cap. They 
are made with a I-inch pin hole and are furnished in 
two sizes for feeders of 500,000 and 1,000,000 circular 
mils, respectively. 


REGENT DECORATIVE GLASSWARE. 


Bowls and shades with Rozelle color decorations, 
made by the Ivanho-Regent Works of General Electric 
Company, Cleveland, Ohio, are designed to impart to 
the illuminating feature of the home a color effect to 
harmonize with the draperies and furnishings. In the 
manufacture of this ware there is used what is known 
as Veluria and Ivve glasses; the former a white opal 
texture that gives a rosy amber glow when lighted ; the 
latter resembling old ivory, the color being made an 
integral part of the glass. The Rozelle color decora~ 
tions are applied by a special process to both types of 
glass. 
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EASTERN STATES. 


BROOKLYN, N. Y.—Kings County 
Electric Light & Power Company has 
awarded a contract for the erection of 
a new one-story brick addition to its 
plants at Fifty-nfth street and First 
avenue, to cost about $10,000. F. S. 
Lane, 110 West Fortieth street, New 
York City, is the contractor. 


BUFFALO, N. Y.—The City Council 
is considering plans for the immediate 
installation of a new electric street- 
lighting system in Vine, Oak and Elm 
streets. It is PTOROREC to use arc light- 
ing units. 


BUFFALO, N. Y.—New York Tele- 
phone Company lias recently completed 
the rebuilding of its telephone lines in 
the following streets: Main, Jefferson, 
Niagara and Seventh streets. The com- 
pany has completed the installation of 
new lines also in Carrol and Oak streets. 


NEW YORK, N. Y.—New York 
Mutual Gas Light Company, 142 East 
Fifteenth street, is making rapid prog- 
ress in the construction of a finishing 
shop addition to be located at 735 East 
Twelfth street. The structure will cost 
about $7900. 


NEW YORK, N. Y.—Bonnell Elec- 
tric Manufacturing Company, manufac- 
turer of electric specialties, has leased 
its property at 192 Chambers street to 
Edward D. Depew & Company. 


NEW YORK, N. Y.—In connection 
with the proposed extensions and im- 
provements to be made by the Inter- 
borough Rapid Transit Company, 165 
Broadway, and to provide for which a 
bond issue for $37,700,000 is being ar- 
ranged with the War Finance Corpora- 
tion, the work will include extensions 
in the power plants, electric substations, 
and transmission lines of the company, 
also improvements in existing electrical 

apparatus, to cost about $2,391,000; im- 
provements in electric interlocking and 
other signal apparatus, $3,371,000; elec- 
trical machinery and equipment for sub- 
Stations; equipment for electric trans- 
mission and distributing systems, $7,- 
KRG, ODO, 


NEW YORK, N. ¥Y.—Mexican Tele- 
graph Company, 64 Broad street, is hav- 
ing plans prepared for the erection of 
the proposed building to be located on 
the block front recently acquired on 
Broad street, between South William 
and Stone streets. The structure, which 
will he known as the All America Cables 
building, will be an eight-story, and the 
work of dismantling the structures now 
located on the site will be commenced 
at once. Contract for the new building 
has been awarded to John I. Downev, 
Inc, 410 West Thirty-fourth street. 
James A. Scrymser and Edmund L. 
Baylies are president and vice-president, 
respectively. 


OGDENSBURG, N. 
rence Marine Railway 


Y.—St. 
Company 


Law- 
has 


hled notice of an increase in its capital 
from $25,000 to $100,000, to provide for 
extensions and improvements, etc. 


SYRACUSE, N. Y.—The City Coun- 
cil is considering the immediate award- 
ing of a contract to the Syracuse Light- 
ing Company for supplying service for 
the operation of the electric street-light- 
ing system for a period of one year. 


SYRACUSE, N. Y.—J. Livingston & 
Sons, Inc, 405 South Clinton street, 
operating a general electrical contract- 
ing establishment, have recently com- 
pleted a number of large contracts 
including the installation of a new 
electric-lighting system and power units 
in the four-story building of the Church 
& Dwight Company. The company is 
rushing to completion the installation 
of the lighting system and power units 
in the large new plant of the Syracuse 
Rendering Company, and in the new 
buildings at the plant of the New York 
Air Brake Company at Watertown. 


CAMDEN, N. J.—The Board of Pub- 
lic Utility Commissioners has approved 
the application of the Eastern Telegraph 
& Telephone Company for permission 
to lease certain duct space to provide 
for the installation and maintenance of 
electric conduits and cables. 


FREEHOLD, N. J.—In connection 
with the construction of a large new 
tuberculosis hospital by the County 
Board of Freeholders, a new power 
house will be erected, and bids will be 
received until July 3 for the furnishing 
of the necessary power equipment, in- 
stallation of electric wiring, etc., and 
a new heating system. Charles H. Wyc- 
koff, director. 


HARRISON, N. J.—General Electric 
Company, Schenectady, N. Y., has 
broken ground for the construction of 
a large new works at Kingsland ave- 
nue and Cross street, to be used as an 
extension to its local plant. 


MAYS LAXDING, N. J.—In connec- 
tion with the erection of the large new 
plant of the Bethlehem Loading Com- 
pany, ground has been broken for a 
new power plant for works operation 
to have a capacity of about 8000 horse- 
power. 


NEWARK, N. J.—Heller & Merz 
Company, Hamburg place, has awarded 
a contract for the erection of the pro- 
posed new one-story reinforced con- 
crete power plant at its works, about 
37x10 feet in size. E. M. Waldron, 
Inc., 665 Broad street, Newark, is the 
contractor. 


DOWNINGTOWN, PA.—Downing- 
town Electric Light & Power Company 
has made application to the Public Serv- 
ice Commission for a charter for the 
purpose of furnishing electric service 
in Downingtown. 


LANSDALE, PA. — The Borough 
Council has announced an increase of 
22 per cent in the wages of the engi- 


neers at the municipal electric lighting 
plant. 


MIFFLIN, PA.—Juniata Public Serv- 
ice Company, operating in Upper 
Dauphin, Ferry and Juniata counties, 
has acquired the plant and business of 
the Middleburg Light, Heat & Power 
Company, Cynwyd, and is planning to 
operate the plant to have a capacity of 
ovW0 horsepower. The principal otce 
eg company will be located at Clear- 
held. 


PHILADELPHIA, PA. — Pennsyl- 
vania Range & Boiler Company, 224 
North Tenth street, has awarded a con- 
tract for the erection of the proposed 
one-story addition to its plant at Alder 
and Norris streets. E. E. Hollenback, 
inc., 1804 Brandywine street, is the con- 
tractor. 


PHILADELPHIA, PA. — Bellevue 
Worsted Mills have taken bids for the 
construction of the proposed one-story 
brick and steel power house addition to 
its plant. The structure will be about 
27x85 feet m size. W. E. S. Dyer, Lana 
Title building, is architect. 


PHILADELPHIA, PA.—St. Joseph's 
Academy, located in the Chestnut Hill 
district of Philadelphia, has awarded a 
contract for the erection of a one- 
story brick boiler plant addition at the 
Institution at the city line and German- 
town avenue. John MecShain, lolo 
North street, Philadelphia, is the con- 
tractor. 


PHILADELPHIA, PA. — Thomas 
Riley & Company, 1616 Thompson 
street, have awarded a contract for the 
construction of a power house and two 
transformer houses at a cost of $130,073. 


PHILADELPHIA, PA.— American 
Engineering Company, Aramingo and 
Cumberland streets, has awarded a con- 
tract for alterations in its pumping 
plant at 2636 East Adams strect. 


PHILADELPHIA, PA.—Bell Tele- 
phone Company has awarded a contract 
for the proposed alterations and im- 
provements in its building at Seven- 
teenth and Arch streets, to cost $19,915. 
F. L. Hoover & Son, 1023 Cherry street, 
Philadelphia, are the contractors. 


PHILADELPHIA, PA. — Contract 
has been awarded by Adolph Weicht & 
Sons, Inc., 730 Rising Sun Lane. for 
improvements and alterations in ats 
boiler plant to cost $5410. The Coates- 
ville Boiler Works, Morris building, 1s 
the contractor. 


WAYNESBORO, PA.—Waynesboro 
Electric Light & Power Company is 
planning for the immediate installation 
of a new 500-kilowatt turbine gencrator 
at its plant. 


WILMINGTON, DEL. — Miller 
Brothers will install an electric elevator. 
electric lighting svstem and other equip- - 
ment in the building at Tenth and Wil- 
son streets, which they have just re- 
cently acquired. 


June 22, 1918. 


BALTIMORE, MD.—Plans have been 
filed with the Public Service Commis- 
sion to establish an electric light, heat- 
ing and power plant in the Fourth Dis- 
trict of Hartford county. Power will 
be furnished by a dam to be constructed 
on Deer Creek, near Stansbury’s Mill. 
The capital stock will be $40,000, already 
paid in. 

BEL AIR, MD.—The Public Service 
Commission has authorized the erection 
of an electric light, heating and power 
plant in the Fourth District of Hart- 
ford county. The power will be fur- 
nished by the dam to be constructed on 
Deer Creek near Stansbury Mill. 


LA RAYNE, MD.—The city has is- 
sued $35,000 bonds to improve the wa- 
ter works and electric light plants. Ad- 
dress the mayor. 


NORFOLK, VA.—The United States 
Government, Bureau of Yards & Docks, 
has taken bids for the construction of 
a new power and electric light system 
at its shipbuilding slip No. 1. Esti- 
mated cost of the work is $15,000. 


MORGANTOWN, W. VA—West 
Virginia Traction & Electric Company 
has recently completed new extensions 
and improvements in its plant, including 
the installation of new stoker equip- 
ment in the power house, and the con- 
struction of about seven miles of new 
transmission line. The company is mak- 
ing rapid progress in the construction 
of a new transmission system from 
Morgantown to Masontown, for supply- 
ing power to the plant of the Elkins 
Coal & Coke Company. 


BRUNSWICK, GA. — Butterworth- 
Judson Corporation, 61 Broadway, New 
York City, will build an electric light 
plant to furnish light and power. Ad- 
dress general manager. 


NORTH CENTRAL STATES. 


SPRINGFIELD, OHIO.—Ohio Elec- 
tric Company will erect car barns, stor- 
age house and repair shops at an 
estimated cost of $50,000. Address 
manager. 


EATON, IND.—The council will pur- 
chase additional equipment for the elec- 
tric light plant. Address city clerk. 


FRANKFORT, IND. — The City 
Council has passed an ordinance placing 
the municipal electric light and power 
plant in the hands of a citizen commit- 
tee who will have complete supervision 
over the service. The men selected are 
Wallace G. Himmelwright, recommend- 
ed by the Chamber of Commerce; Wal- 
ter B., Cohee, choice of the City Council, 
and D. W. Cross, selected by the other 
two members. The plant has been in 
poor condition for several weeks and 
local factories employed on war orders 
have been able to work only part time. 
These. conditions demanded speedy 
action and the council deemed the plan 
adopted as the best way out of the 
dilemma. 


_ MUNICH, IND.—The Board of Pub- 
lic Works has directed the Indiana 
General Service Company to install ad- 
ditional electric lights. Address clerk 
of the board. 


TIPTON, IND.—The city of Tipton 
has issued 5 to 20-year 5 per cent bonds 
to the value of $22,000 which must be 
sold at par. The money is to cover ex- 
penses in repairs made to the municipal 
light and water plant and new machinery 
which is to be put in. 
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DATES AHEAD. 


United States Independent Tele- 
phone Association. Annual conven- 
tion, Hotel La Salle, Chicago, Ill., 
June 25-28. Secretary, W. S. Vivian, 
19 South La Salle street, Chicago, Ill. 


American Institute of Electrical 
Engineers. Annual convention, 
lantic City, N. J.. June 26-28. 
retary, F. L. Hutchinson, 33 West 39th 
street, New York City. 


Society for the Promotion of En- 
gineering Education. Annual conven- 
tion, Northwestern University, Evan- 
ston, Ill., June 26-29. Secretary, Dean 
F. L. Bishop, University of Pitts- 
burgh, Pittsburgh, Pa. 


Ohio Electric Light Association. 
Annual convention, Cedar Point, Ohio, 
July 10-12. Secretary, D. L. Gaskill, 
Greenville, Ohio. 


National Association of Electrical 
Contractors and Dealers. Annual 
convention, Cleveland, Ohio, July 17- 
20. Secretary, Harry C. Brown, 101 
West 40th street, New York City. 


Association of Iron and Steel Elec- 
trical Engineers. Annual convention, 
Southern Hotel, Baltimore, Md., hd og 
tember 9-14. Secretary, John F. Kelly, 


McKeesport, Pa. 


Northwest Electric Light and 
Power Association; affiliated with N. 
E. L. A. Annual convention, Septem- 
ber 11, 1918. Secretary, George L. 
Myers, Pacific Power & Light Com- 
pany, Portland, Ore. 


International Association of Munici- 
pal Electricians. Annual conven- 
tion, Atlanta, Ga., September 24-27. 
Secretary, Clarence R. George, Hous- 
ton, Tex. 


American Electric Railway Associa- 
tion. Annual meeting, Atlantic City, 
N. J., October 8 and 9. Secretary, E. 
B. Burritt, 8 West 40th street, New 
York City. 


Kansas Public Service Association. 
Annual meeting, Kansas City, Kans. 
October 17-19. Secretary-treasurer, 

; Austin, Cottonwood Falis, 


MT. CARROLL, ILL—A company 
has been organized to build an electric 
interurban railroad between this city 
and Freeport with the possibility that 
the route may be extended from here 
S Island. Address R. H. Camp- 
ell. 


PORTLAND, MICH.—The citizens 
have voted to issue bonds for improv- 
ing the dam on Grand river which fur- 
nishes electric light and power. 


HORTONVILLE, WIS.—Articles of 
dissolution have been filed by the Hor- 
tonville Light, Heat & Power Company. 
In the resolutions of dissolution, the 
officers of the association were author- 
ized to sell the plant to Adolph Haller, 
the present vice-president. 


MILTON JUNCTION, WIS. — An 
election will be held to decide the ques- 
tion of purchasing the electric light 
plant. Address city clerk. 


MUSCATINE, IOWA.—The council 
is considering ways and means of in- 
‘stalling a municipal lighting plant. Ad- 
dress city clerk. 


' MUSCATINE, IOWA. — Muscatine 
Lighting Company has been granted a 
franchise to construct an electric trans- 
mission line to supply the Farmers 
Electric Light Company with electricity. 

NEOLA, IOWA.—The sum of $100,- 
000 in bonds has been voted for improv- 
ing the light and water system. Address 
city clerk. 

MAYSVILLE, MO.—Estimates are 
being prepared for improvements neces- 
sary at the electric light plant. Address 
mayor. 
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SYRACUSE, NEB.—Bids have been 
opened and contracts awarded for an 
additional unit for the municipal light 
plant, and work on the installation of 
this equipment will commence at once. 


SOUTH CENTRAL STATES. 


LOUISVILLE, KY.—Prospects for 
new electrical business have been opened 
to the Louisville Gas & Electric Com- 
pany by the conclusion of arrangements 
for locating in Louisville a large smoke- 
less powder plant to cost about $4,000,- 
000 and to employ between 4000 and 
0000 persons. ` 


DAYTON, TENN.—Plans are under 
consideration by the Dayton Light & 
Power Company for the construction of 
a new electric transmission system to 
Spring City. 


NIXON, TENN. — Nixon Electric 
Light & Power Company, recently or- 
ganized, has acquired the plant of the 
Nixon Electric Company and is plan- 
ning for the installation of new equip- 
ment. W. L. Hoover is manager. 


ROCKWOOD, TENN.—Public Light 
& Power Company, Chattanooga, is 
planning for the construction of a new 
electric transmission system from Le- 
noir City to Rockwood, to carry 66,000 
volts. 


CHENEYVILLE, LA.—Council is 
planning a bond issue for $16,000 to 
provide for the installation of a new 
electriclighting system and improve- 
ments in the water works. 


RAYNE, LA.—A bond issue for 
$35,000 has been approved, to provide 
for improvements in the municipal elec- 
tric plant and water system. 


ENID, OKLA.—Arrangements have 
been completed for the Oklahoma Gas 
& Electric Company, Enid division, to 
furnish 75 horsepower in motors to the 
flour mill at Dover, Okla., as soon as 
the high tension transmission line con- 
necting the ‘Enid division with_ this 
community has been completed. There 
are a number of additional power pros- 
pects at Dover. 


SHATTUCK, OKLA. — The City 
Council has approved a bond issue for 
$75,000 to provide for the construction 
of a new electric-lighting plant and im- 
provements in the water system. 


YALE, OKLA.—A bond issue for 
$100,000 is under consideration by the 
City Council to provide for improve- 
ments in the municipal electric-lighting 
system. 


BRACKETTVILLE, TEX.—City is 
contemplating improvements to electric 
light plant. Address the mayor. 


CHANDLER, TEX.—E. L. Green 
will construct an electric light and 
power plant here. 


EL PASO, TEX.—An investigation 
of the water pressure and other details 
connected with the Elephant Butte dam 
near Engle, N. Mex., with a view of 
determining the question of utilizing 
the storage flow of water for generating 
electricity has just been made by O. H. 
Ensign, consulting electrical engineer 
of the United States Reclamation Serv- 
ice, Los Angeles, Cal.; James Gavlord, 
electrical engineer of Denver; R. F. 
Walter, assistant chief of construction | 
of the Reclamation Service, and L. M. 
Lawson, project manager of the Rio 
Grande reclamation enterprise. It is 
planned to construct a large hydroelec~ 
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tric plant at the dam and to transmit the 
power to El Paso and a number of other 
towns and mining camps in this region. 


GALVESTON, TEX.—Fire recently 


visited the power plant of the Brush — 


Electric Company causing damage esti- 
mated at $50,000. 


LUFKIN, TEX. — Lufkin Electric 
Light & Power Company has tiled notice 
of an increase in its capital from $30,000 
to $5,000 to provide for expansion. 


WESTERN STATES 


SALT LAKE CITY, UTAH.—A pe- 
tition embodying a request to extend its 
system into the town of Perry, Box- 
elder county, has been filed with the 
state public utilities commission by the 
Utah Power & Light Company. Cur- 
rent for heating, lighting and power 
purposes will be supplied to citizens, it 
is stated, and no opposition is indicated 
by the Perry Light & Power Company, 
which supplies lighting only, and which 
obtains its current from the Brigham 
City municipal plant. 


BELLINGHAM, WASH.—With the 
arrival of engineers of the Southwestern 
Engineering Corporation assurances 
have been received that initial steps 
have been taken to erect a new and 
larger power plant on the property of 
the Boundary Gold (Post-Lambert) 
mine in the Mount Baker district. These 
engineers will make a survey of the 
property with a view to placing the 
plant at the most advantageous point. 
President I. D. Sperry, of the Boundary 
Gold, says that the first unit which will 
be built at once will have 75 horsepower 
and that the second unit which will be 
constructed later, probably in ‘the fall, 
will be of the same horse power. Plant 
will be built on West fork of Silesia 
Creek. 


SEATTLE, WASH.—Council has de- 
cided to call for bids for a completed 
35,000-kilowatt power plant on the 
Skagit river from plans and specifica- 
tions to be prepared by the superin- 
tendent of lighting. The council has 
reduced the estimate of the cost of the 
first unit of the plant to the extent of 
$500,000, thereby reducing the estimate 
to the sum of $5,000,000, or the amount 
mentioned in the application to the cap- 
ital issues committee of the federal re- 
serve board. The full capacity of the 
Skagit river project is estimated at 
280,141) horsepower the ultimate cost of 
which ‘would be between $40,000,000 
and $50,000,000. 


SALEM, ORE.—Applications of Port- 
land Railway, Light & Power Company 
for permit to construct the Timothy 
Meadow reservoir on Oak Creek in 
Clackamas county and for permit to 
appropriate 607 feet of stored waters 
together with waters of Clackamas 
river have been approved by State En- 
gineer Lewis. On the Timothy Mea- 
dow project it is proposed to store 40,- 
00 acre feet of water. Project involves 
construction of a dam 80 feet hich and 
440 feet long to cost about $300,000. 
In the matter of appropriating 667 feet 
of water, it is proposed to develop 
10,900 horsepower at a cost of $1,250,- 
0009. 


CORNING, CAL.—The city is con- 
sidering the early installation of a new 
electric lighting system. It is said that 
the necessary energy will be supplied 
by the Northern California Power 

ompany. 
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EUREKA, CAL.—Eureka Sash & 
Door Company has recently completed 
the installation of new power equip- 
ment in its plant to provide for an in- 
crease in capacity of about 50 per cent. 
Power for operation is supplied by the 
Western States Gas & Electric Com- 
pany. 


GRIDLEY, CAL.—Rosenberg Broth- 
ers & Companv, operating a large rice 
mill, have had plans prepared for the 
erection of an addition to their power 
plant to provide for an increased capaci- 
ty of approximately 40 per cent. 


LOS ANGELES, CAL.—Work has 
recently been completed and operation 
inaugurated on the consolidation of the 
Pacific Telephone Company and the 
Home Telephone Company with the 
Southern California Telephone Com- 
pany. The work, which has taken about 
12 months to complete, is estimated to 


have cost in the neighborhood of 
$1,000,000. 

LOS ANGELES, CAL.—The City 
Council is considering the immediate 


installation of a new electric street- 
lighting system in Fifty-fifth street, 
commencing at Budlong avenue and ex- 
tending to Normandie avenue. 


OLIVE, CAL.—Plans are under con- 
sideration by the council for the im- 
mediate installation of an electric street- 
lighting system. 


REDDING, CAL.—California-Oregon 
Power Company is considering plans 
for the immediate construction of a 
high tension line from Castella to Ken- 
nett. The work is estimated to cost in 


the neighborhood of $300,000. 


REDDING, CAL.—Northern Cali- 
fornia Power Company is considering 
plans for improvements in its power 
system from Coleman to Hamilton, the 
work being estimated to cost $100,000. 


SANTA BARBARA, CAL. — Plans 
are under consideration by the City 
Council for the installation of a new 
ornamental  street-lighting system on 
Anapamu street, from State street to 
Anacapa Street. 


STOCKTON, CAL.—Western States 
Gas & Electric Company has recently 
contracted with the Sperry Flour Mills 
for supplying additional power for the 
operation of their plant in the amount 
of 315 horsepower in motors. 


STRATHMORE, CAL.—San Joaquin 
Light & Power Corporation has recently 
completed the construction of a local 
substation, which will tie in the sys- 
tems of the Southern California Edison 
Company and the Mount Whitney Pow- 
er & Electric Company with its own 
power lines. 


PROPOSALS 


POWER HOUSE.—Bids will be re- 
ceived by State Board of Control, 
Olympia, Wash., up to 11 a. m., June 
24, for cottage and power house at 
State School for Girls at Grand Mound, 
Washington. There will be a general 
contract, central power plant, plumb- 
ing contract and wiring and installation 
of generator set. Each bid must be 
accompanied by a certified check for 5 
per cent of the price payable to the 
secretary of state board of centrol. 
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Drawings and specifications may be ob- 
tained at the office of the architect, 
Julius Zittel, Jamieson building, Spo- 
kane, and copies are on file with Heath 
& Gove, Tacoma; George W. Lawton, 
Alaska building, Seattle; State School 
for Girls, Grand Mound, and State 
Board of Control, Olympia. 


SOCKETS.—Bids will be received by 
the Navy Department, Bureau of Sup- 
plies and Accounts, Washington, D. C. 
for weatherproof sockets for delivery 
at various navy yards. Refer to 
Schedule No. 1834. 


NEW PUBLICATIONS 


“THERMAL EXPANSION OF AL- 
PHA AND OF BETA BRASS” “Sci- 
entific Paper No. 321) 1s the title of a 
new publication just issued by the Bu- 
reau of Standards, embodying an inves- 
tigation made by the Bureau on the 
failure of brass articles, rods, bolts, etc., 
by cracking. Instances have been ob- 
served in which cracking occurred in 
brass articles which had been quickly 
cooled from a forging or annealing 
temperature by quenching or otherwise, 
and it was considered possible that this 
may have been due to the development 
of local stresses in the brass during 
cooling. The present study was made 
with a view to ascertaining the ap- 
proximate magnitude of the local 
stresses which might be set up in heter- 
ogeneous brasses of the Munts type 
metal, and the effect of such stresses 
upon the mechanical properties of this 
metal. This paper is now ready for 
distribution and a copy may be obtained 
by addressing a request to the Bureau. 


INCORPORATIONS 


LINN GROVF, IND.—Linn Grove 
Light & Power Company has been in- 
corporated with capital of $10,000 to 
manufacture electric current. The 
directors include Harry Mershberver, 
Rufus Mershberger, Albert A. Yordy, 
George S. Gottschalk and Michael 
Miller. 


SIOUX CITY, IOWA. — Electrical 
Sales Company has incorporated for 
the purpose of buying and selling elec- 
trical devices and promoting electrical 
enterprises. I. J. Kelman is president 
of the company; C. B. Cryslee, vice- 


president and secretary, and H. E. 
Trowbridge, treasurer. 
MUNFORDVILLE, KY. — Glen- 


Brook Power Company has incorporat- 
ed with a capital of $30,000. The in- 
corporators are R. D. Lane, C. R. Gar- 
den and H. A. Watkins. 


DES MOINES, IOWA.—Norwalk 
Light & Power Company has fled 
articles of incorporation, listing a capi- 
tal stock of 25,000. The new company 
will have its principal place of business 
in Des Moines and will furnish light. 
electricity and power. Officers of the 
company are Fred. F. Keithley. presi- 
dent: C. A. Willett, vice-president: J. 
H. De Mar, secretary, and W. R. 
Thomas, treasurer. 


June 22, 1918. 
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Trade Activities 


AARE ARSLONNI AAAA ATRIAATRIA OTTEIN 


Koch & Sandidge Organizes for Sales Engineering Work— 
Westinghouse Electric Purchases Krantz Manufacturing Co. 


John F. Godfrey, manufacturer of 
coal-handling conveyors, has removed 
his plant from Elkhart, Ind., to Chicago. 


Pass & Seymour, Inc., Solvay, N. 
Y., has issued P. & S. discount sheet 
Form 1244, effective May 18, which 
cancels all other quotations on Sched- 
ules A, B and L-sockets, receptacles. 
Schedule “C”—sign receptacles, Sched- 
ules “XNA” and “SM”—rosettes and 
miscellaneous items, and Schedule “D” 
Uno shade holders. 


Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, Pa., 
has purchased the property, business 
and good will of the Krantz Manufac- 
turing Company, Inc., Brooklyn, N. Y., 
manufacturer of safety and semi-safety 
electrical and other devices, such as 
auto-lock switches, distribution panels, 
switchboards, floor boxes, bushings, 
etc. The supply department of the 
Westinghouse company will act as ex- 
clusive sales agent for the products of 
the Krantz Manufacturing Company, 
whose business will be continued under 
its present name. H. G. Hoke, of the 
Westinghouse Flectric & Manufactur- 
ing Company, will represent the supply 
department at the Krantz factory. 

Koch & Sandidge is the name of a 
new firm with ofhces at 19 South Wells 
street, Chicago, for handling the sales 
engineering work for the line of “Jiffy” 
cutting tools made by the Universal 
Tool & Appliance Company, Milwau- 
wee, Wis., and similar products. The 
“Jiffy” cutter has been widely applied 
for the quick cutting of large holes 


in metal cabinets, automobile dash- 
boards, steel partitions, ship plates, 
boilers, tanks, wood fibre, etc. Paul 


W. Koch. although a partner in this 
new business, will remain active as 
president and general manager of the 
Electrical Sales Engineers, Inc., Chi- 
cago, which handles such well known 
products as Brascolite fixtures and con- 
duit products. Mr. Koch is a graduate 
of the University of Illinois, class of 
1908. J. Howard Sandidge, the other 
member of this partnership, has been 
connected with the Cooper Hewitt 
Electric Companv for over six years, 
being sales engineer in the Chicago 
district for five years and recently 
Wisconsin manager with offices in Mil- 
waukee. During Mr. Sandidge’s con- 
nection with the Chicago office of the 
Cooper Hewitt company he acted in 
the capacity of consulting engineer on 
lighting equipment for various large 
motion-picture studios. He was at one 
time also employed by the Common- 
wealth Edison Company as illuminat- 
ing engineer in its contract department. 

e is a graduate of Tulane University. 
class of 1908 Mr. Sandidge will also 
become associated with the Electrical 
Sales Engineers, Inc.. in selling prod- 
ucts of the Condit Electrical Manufac- 
turing Company. Both Mr. Koch ana 
Mr. Sandidge are well acauainted in the 
electrical and industrial fields. 


MacGovern & Company, Inc., 114 
Liberty street, New York City, is dis- 
tributing a booklet in which many 
splendid types of power machinery, in- 
cluding turbo-units, condenser equip- 


ments, rotary converters and motor 
generator sets, are offered. Brief and 
comprehensive data concerning each 


item listed is given in the booklet. Fur- 
ther data and prints of the power ma- 
chinery marketed by the MacGovern 
company will be furnished on request. 


Cutler - Hammer Manufacturing 
Company, Milwaukee, Wis., has just 
issued a new leaflet (publication No. 
250), illustrating and describing a light 
weight, substantially built hand mag- 
net, which has become extensively 
used by smelters and refiners, metal 
dealers, iron and brass foundries, 
machinists and others. This. hand 
magnet weighs eight pounds and has 
a cast aluminum covering, is operated 
with a simple trigger and is very use- 
ful in separating iron or steel from 
copper, brass, antimony, tin and other 
non-magnetic substances. 


Bussman Manufacturing Company, 
St. Louis, Mo., has just recently issued 
a very handsome catalog, profusely il- 
lustrated and descriptive of a line of 
fuses designed to meet all conditions. 
Many new types as well as the older 
ones are included in the list and all are 
of the National Electric Code stand- 
ard. Every fuse made by the Bussman 
Manufacturing Company bears the 
“Buss” trade mark, a guarantee of the 
excellent service and quality of this 
line. The high standard maintained 
by these fuses is further signified by 
the label of the Underwriters’ Labora- 
tories, Inc., who periodically test these 
fuses. Tables of data as well as much 
other helpful information is contained 
in the catalog. 


Combustion Engineering Corpora- 
tion, New York City, has just issued its 
Bulletin No. C-1 on the Coxe stoker. 
This bulletin, of 29 pages, is without any 
descriptive matter, but contains a num- 
ber of very fine halftones and drawings 
showing various parts and arrangements 
of the well-known Coxe stoker. A num- 
ber of forms of stoker drive are shown 
as being most suitable for different 
forms of station lay-out, depending upon 
available space, etc. A number of views 
of boiler rooms give a good idea of the 
application of this stoker in up-to-date 
boiler rooms. The last six pages con- 
tain cross sectional views of the Coxe 
stoker under B. & W., Sterling, Edge- 
more, Rust and Heine boilers. The 
cross-sectional views of boilers are most 
instructive, showing as they do various 
arrangements of baffles, the arrange- 
ment of air ducts and design of ash 
hoppers, so as to permit ready handling 
of coal. A catalog gotten out, contain- 
ing illustrations only and without any 
text other than captions under each il- 
lustration, is rather unique. 


Terry Steam Turbine Company, 
Hartford, Conn., announces the appoint- 
ment of E. E. Maher as its Chicago 
manager with offices located at 1328-29 
McCormick building, Chicago. Mr. 
Maher will have charge of the com- 
pany’s business in that territory, effec- 
tive May 1. 


General Electric Company recently 
suffered a heavy loss when fire vis- 
ited its storerooms located in South 
Boston. Electrical supplies valued at 
$30.000, including supplies for the 
Signal Corps of the United States 
Army, were either badly damaged or 


destroyed. The total loss is estimated 
at $10,000. 


Booth-Hall Company, 565 West 
Washington Boulevard, Chicago, metal- 
lurgist, engineer and builder of elec- 
tric furnaces for the melting, smelting 
and refining of metals, has just con- 
cluded arrangements with the Brad- 
ford-Ackerman Corporation, 30 East 
Forty-second street, New York City, 
to take entire charge of its sales in 
the eastern section of the United 
States. Both C. C. Bradford and A. 
H. Ackerman, members of this com- 
pany, have had extensive experience 
in the sale of electrical apparatus. 
They are both graduate electrical en- 
gineers. Mr. Ackerman was former- 
ly vice-president and general man- 
ager of the United States Light & 
Heat Corporation, Niagara Falls, N. 
Y.. and Mr. Bradford was general 
sales manager for the same company. 
Their acquaintance is a broad one 
throughout the trade in the East and 
their vast experience in the handling 
of electrical problems will be of great 
advantage to all. 


Skinderviken Telephone Equipment 
Company, 2136 North Clark street, 
Chicago, Ill., has issued a booklet en- 
titled “Latest Inventions for the Tele- 
phone,” introducing a number of de- 
vices invented and patented by J. Skin- 
derviken, president and general manager 
of the company. In this booklet a very 
unique transmitter button made for both 
magneto and common battery telephones 
is illustrated and described in detail. 
It is a small, cone-shaped, gold plated, 
metal case or button, containing the 
electrodes and granulated carbon will 
transmit sound in whatever position 
held and enabies anyone with or without 
previous telephone experience to take 
care of transmitter complaints. It is 
claimed that this device will effect a 
material saving in batteries, and conse- 
quently many trips and inconveniences 
unavoidable with the old transmitter are 
eliminated. The Skinderviken automatic 
battery saver, a simple and inexpensive 
device, which is designed to save fre- 
quent battery renewals in local battery 
‘telephones is also illustrated and 
described in detail. 
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Recent Patents 


Selected and Summarized by Albert Scheible, Patent 
West Monroe Street, Chicago, Illinois 


Attorney, 79 


Making Line Welds (1,264,058).— 
Instead of interrupting the current be- 
tween the making of successive welds, 
Henry Geisenhoener continuously ap- 
plies a welding current to the work, 
but varies the welding pressure be- 
tween the electrodes during successive 
intervals. He also provides motor- 
driven mechanism for moving at least 
on et the electrodes to produce a line 
weld. 


Electrical Drawer-Lock (1,265,054). 
—Magpgnetically released latches for 
sliding bolts are described as means 
for locking the furniture drawers in 
the patent issued to Bryant W. Clau- 
son, of Rexford, Kans. 


Insulator Fastener (1,264,677).—A 
coil of wire on the opposite side of a 
sheet of metal forms a nut for an 
ordinary wood screw, according to 
this patent to Clifford H. Murrell, of 


1,264,677.—Insulator Fastener. 


the Murrell Fastener Co., Roanoke, 
Virginia. 

Electric Measuring Instruments 
(Reissue Patent 14,464).—To over- 
come the electromagnetic attraction 
or “freezing” action encountered with 
long-scale ohmmeters or the like, 
Harold E. Trent, of Murraysville, 
Pa., employs a winding so arranged 
as to neutralize the effect of the con- 
trolling winding only when the mov- 
able member of the instrument is in 
its initial position. For this purpose 
he uses a winding on a polar projec- 
tion of one of the pole pieces. 

Electrical Torpedo-Net (1,264,926). 
—As designed by Albert Hedina, of 
La Porte, Ind., a frame carries a 
series of relatively spaced conductors 
insulated from each other and held 
under tension by springs. These con- 
ductors are alternately opposite in 
polarity, so that the circuit to which 
they are connected will be closed by 
a torpedo crossing them. 

Making Cyanogen Compounds 
(1,264,049) — Alkali silicate, together 
with lime and reducing agents, are 
heated in an electrical furnace while 
exposed to the action of nitrogen, 
thus forming cyanogen compounds 
according to this patent to Axel R. 
Lindblad, of Ludvika, Sweden. 


A series of brief comments on 
some of the recently issued elec- 
trical patents which appear to be 
of particular interest to our read- 
ers, the number after each head- 
ing being that of the United 
States patent to which the sum- 
mary relates. Any correspondence 
regarding such patent matters 
should be sent direct to Mr. 
Scheible at the above address. 


High-Tension Insulator (1,264,674). 
—For high-tension insulators, or for 
low-tension service in electrocheii- 
cal or electrometallurgical processes 
where acid or metallic vapors make 
the familiar types inadequate, Erwin 


No. 1,264,674.—High-Tension Insulators. 


Moeller, of Brackwede, Germany, pro- 
vides passages through which a non- 
conducting fluid can continuously flow 
between the parts comprising the 
composite insulator. The insulator it- 
self may be of many different torms, 
two of which are shown in our illus- 
trations. 


Electric Cutout (1,265,576).—The 
fuse number of this plug cutout con- 
sists of a U-shaped metal yoke and a 
metal bar secured against the ends of 
the U by a readily fusible solder. 
Patent assigned by Gilbert Wright to 
the General Electric Co. 


Hard-Rubber Substitute (1,265,018). 
—To make a cheap substitute for hard 
rubber, Paul Pickl, of Chicago, grinds 
90 parts of elaterite (an elastic bitu- 
men mined in the West) with from 
three to five per cent of resinous ma- 
terial and two or three per cent of 
sulphur, and heats the mixture. 

Fuse Device (1,261,121).—To dissi- 
pate the arc of a blowing fuse, Ed- 
mund O. Schweitzer and Alfred Herz, 
both of the Commonwealth Edison 
Co., of Chicago, use a pair of arc-dis- 
sipating horns mounted on conduc- 
tors which extend through aperture 
in the casing of the device to the 
terminals of the fuse. 


Hedge Trimmer (1,265,178).—For a 
quick-acting and powerful hedge trim- 
mer, William A. Combouzon, of Ba- 
ton Rouge, La., mounts an electric 
motor on one of the knife blades and 
reciprocates the other blade by elec- 
tric power. 


Electric Water-Heater (1,265,213). 
—To regulate the action of an elec- 
tric water-heater, Otto A. Knopp, of 
Oakland, Cal., mounts his heater in 
an expansible shell and provides 
means for automatically varying the 
wattage of the inclosed heating ele- 
ment according to the expansion and 
contraction of this shell. 


Electric Arc Welding (1,265.342).— 

By this welding apparatus, Otis A. 
Kenyon, of New York City, starts the 
arc with a maximum current and then 
automatically reduces it at a definite 
rate to a definite value. Upon cessa- 
tion of the arc, the current is auto- 
matically increased at a definite rate 
to its starting amperage. 

Electric Welding Apparatus (1,264,- 
326).—A_ pistol-grip type of handle 


1,264,326.—Electric Welding Apparatus. 


affords convenient means for regulat- 
ing the length of the arc in the weld- 
ing tool patented by John P. Niko- 
now, of Dayton, Ohio. 


Arc-Soldering Electrode (1,265.45). 
—For electrically depositing high- 
speed steel, Ernest Henry Jones, 9 
Canonbury, London, England, uses 4 
mild-steel channel containing both a 
cast-iron rod and a suitable propor- 
tion of compounded materials for 
forming the “high-speed” alloy, and 
surrounds all with a fusible covering. 
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Men in Service 
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William J. Hammer Commissioned Major in Inventions 
Section—E. W. Roth Transferred to Bureau of Standards 


A. F. Hocan, of the engineering de- 
partment of H. M. Byllesby & Company, 
Chicago office, has entered the United 
States Signal Service, Aviation Corps, 
and is now receiving training at the 
Champaign-Urbana field. 


C. O. MALTHANER, formerly with the 


Tri-State Telephone & Telegraph Com-: 


pany, St. Paul, Minn., is now an in- 
structor in electricity and radio in the 
Signal Corps School at Fort Leaven- 
worth, Kans. Mr. Malthaner was ap- 
pointed a sergeant on May 1. 


Ernest W. Rotu, formerly sergeant 
in the Ordnance Department in the 
National Army at Camp Dodge, who, 
prior to that time, was Minneapolis man- 
ager for the Lindsley Brothers Com- 
pany, has been transferred to the Bu- 
reau of Standards at Washington, D. C., 
to engage in research in the Chemical 
Department. 


Irving NationaL Bank, New York 
City, has inaugurated a system whereby 
members of the American Expeditionary 
Forces are enabled to obtain money in 
any allied country by cashing their per- 
sonal checks on their own banks. It is 
expressly adapted to meet the exigencies 
of war conditions as it eliminates all 
the dangers of loss or destruction of 
currency, travellers’ checks or letters of 
credit. No outlay is necessary before 
leaving America and the individual's 
bank account is not disturbed until his 
check is presented to his home bank for 
payment. Furthermore, as money need 
be obtained only as required, loss 
through the reconversion into dollars of 
unexpected funds is avoided; and as 
such checks are always pavable in the 
currency of the country where cashed, 
one need carry from place to place only 
sufficient money for immediate needs. 

This service is the outgrowth of an 
agreement with three important Euro- 
pean banks, all of which have expe- 
rienced organizations and are thorough- 
ly acquainted with the requirements of 
men on active military duty. The op- 
eration of the plan in France is en- 
trusted to Messrs. Cox & Company 
(France) Ltd., the official army pay- 
masters of the British government. 


They have a network of facilities 
throughout that country including 
branches in the war zone which are 


constantly accessible to all the allied 
units. In Great Britain such checks 
may he cashed at the London Provin- 
cial & South Western Bank or at any 
of its five hundred and sixty branches. 
"he Banca Italiana di Sconto affords 
similar advantages throughout Italy. 
Any American bank may provide its 
Customers with these facilities through 
the Irving National Bank: in return 
the Irving asks no commission what- 
ever and offers its full co-operation 
with the financial institutions of this 
Country to render this service of prac- 
tical assistance to all persons going 
abroad. 


ROLL OF HONOR. 


The electrical industry, perhaps 
to a greater extent than any other 
industry, has answered the call 
of the Nation for Men. As this 
is a war of engineers, naturally 
the technically trained men in the 
electrical industry have been in 
great demand and they have re- 
sponded with splendid patriotism. 
Many of the large utility and 
industrial corporations have as- 
signed men for Government serv- 
ice aside from those who have 
voluntarily entered or been called 
for service. 

Tue ELectricAL Review will 
welcome news concerning men 
who have entered the service or 
who are engaged in any patriotic 
duties. 


BeLL TELEPHONE COMPANY OF PENN- 
SYLVANIA in the June issue of Telephone 
News publishes a supplementary roll of 
honor, bearing the names of 123 em- 
plovees of the Bell organization en- 
listed in various branches of Govern- 
ment service. 


Dan Lesne Linpstey, son of C. P. 
Lindsley, president of the Lindsley 
Brothers Company, Chicago, has finished 
his course of training at Rockwell Field, 
North Island, San Diego, Cal., and has 
been commissioned a second lieutenant, 
Signal Reserve Corps, Aviation Sec- 
tion, and has been ordered to Camp 
Dick, Dallas, Tex., for further training 
as a Reconnoissance Pilot. 


Ermunpn W. Girin, formerly con- 
nected with the Bell Telephone Com- 
pany at Harrisburg, Pa., was recently 
commissioned a second lieutenant. Lieu- 
tenant Gilpin is a graduate of the Third 
Officers’ Training Camp at Camp Han- 
cock, and since receiving his commission 
has been assigned to the Machine Gun 
Company of the One Hundred and 
Tenth Infantry. ` 


L. G. Mann, secretary to P. S. Ark- 
wright, president of the Georgia Rail- 
way & Power Company, Atlanta. Ga., 
and a short time ago appointed assistant 
secretary of the company, has been 
called to the U. S. Naval Reserve. Mr. 
Mann volunteered for the service some 
time ago and was accepted, but con- 
tinued his duties while awaiting his call 
for service. 


AMERICAN INSTITUTE OF ELFCTRICAL 
ENGINEERS in the June issue of Pro- 
ceedings publishes a supplementary list 
containing the names of 45 members 
who have answered the call to the col- 
ors. The Institute now lists the names 
of 8&43 members in Government service, 
and of this number 661 are in the U. S. 
Army, 167 in the Navy, and 15 in the 
British and French Armies. 


H. H. Lyons, superintendent of the 
Ordway division of the Arkansas Val- 
ley Railway, Light & Power Company, 
has enlisted in Government service, and 
will take special training at Fort Col- 
lins. 


G. WarLace CRAVEN, formerly in 
charge of the application department 
of the Louisville Gas & Electric Com- 
pany, is now serving the colors with 
Company F, 6th U. S. Engineers in 
France. 


Dakota CENTRAL TELEPHONE Com- 
PANY, Aberdeen, S. Dak., in a recent 
issue of Telephone News Bulletin pub- 
lishes its roll of honor, containing the 
names of 34 employees now serving 
with the colors. 

WıLLIaM J. HAMMER, consulting elec- 
trical engineer, 55 Liberty street, New 
York City, was recently appointed a ma- 
jor in the Inventions Section, War Plans 
Division of the National Army, and is 
at present located at the .War College, 
Washington, D. C. He was born at 
Cressona, Schuykiil county, Pa., Febru- 
ary 26, 1858, and received his early edu- 
cation in private and public schools at 
Newark, N. J., supplemented by lec- 
tures and study here and abroad. He 
became an assistant to Edward Weston 
of the Weston Malleable Nickel Com- 
pany, Newark, N. J., in 1878, and in 
December of the following year entered 
the employ of Thomas A. Edison in his 
laboratory at Menlo Park, N. J. 

In 1881 Major Hammer was sent abroad 
by Mr. Edison, becoming chief engineer 
of the English Edison Electric Light 
Company, and associated with E. H. 
Johnson, general manager, he construct- 
ed the Holborn Viaduct central electric 
light station in London, the first central 
station ever constructed for incandescent 
electric lighting. He later took entire 
charge of the organization of the work- 
ing force of the German Edison Com- 
pany, laving out and supervising all the 
installations of the company until the 
fall of 1884, when he returned to Amer- 
ica. In 1884, together with Edward H. 
Johnson and Frank J. Sprague, he incor- 
porated the Sprague Electric Railway & 
Motor Company. 

Major Hammer was at one time gen- 
eral manager and chief engineer for the 
Boston Edison Electric Illuminating and 
later took up special expert work for the 
parent Edison Electric Light Company 
in New York. In 1880 he opened an 
office in New York City as a consulting 
electrical engineer. Much of Major 
Hammer’s professional work has been in 
connection with tests, investigations and 
reports upon electrical properties and in- 
ventions, and has done considerable 
original work in his laboratory in con- 
nection with selenium, radium, X-rays, 
wireless, etc. He is a fellow and a life 
member of the American Institute of 
Electrical Engineers, a member of the 
New York Electrical Society and fel- 
low of the American Association for 
the Advancement of Science. 
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E. H. Jacobs Made General Manager Electrical Engineers 
Equipment—W. F. Wells Elected President N. E. L.A. 


Cuarces A. McCune, formerly chief 
engineer of the Commercial Acetylene 
Company, New York City, has become 
sales manager of the Page Steel & Wire 
Company, 30 Church street, New York, 
and will devote his efforts to sales and 
service in connection with Armco weld- 
ing rods. . 


E. H. Jacons, until recently chief en- 
gineer of the Electrical Engineers 
Equipment Company, Chicago, has been 
appointed general manager, succeeding 
Frank H. Getts, who died recently. Mr. 
Jacobs has had an extended experience 
in the field of electrical engineering and 
has been identified with a number of 
very important projects. He was con- 
nected with the General Electric Com- 
pany for 18 years, spending consider- 


E. H. Jacobs. 


able time in the testing, switchboard and 
drafting departments. He was at one 
time in charge of the switchboard engi- 
neering department, and for six years 
was in charge of the station-control- 
apparatus department. During the last 
two years of his connection with the 
General Electric Company, Mr. Jacobs 
made investigations and recommenda- 
tions for operations and extensions in 
power systems, covering the entire 
United States and Canada. He was 
made chief engineer of the Electrical 
Engincers Equipment Company in Oc- 
tober, 1916. 


WALTER FARRINGTON WELLS, newly 
elected president of the National Elec- 
tric Light Association, is vice-president 
and general manager of the Edison 
Electric Illuminating Company of 
Brooklyn. He was born in Rahway. 
N. J., in 1870, and was educated at 
Rutgers College. He joined the forces 
of the Brooklyn Edison Company in 
1892 as a draftsman, and from 1894 
to 1897 acted as electrical superintend- 
ent of the company, which position he 
resigned to become assistant general 
manager of the Manhattan Electric 


Light Company, one of the pioneer 
electrical supply companies of Manhat- 
tan. When the New York Edison Com- 
pany was organized, Mr. Wells was ap- 
pointed one of the district superintend- 
ents of the operating department. He 
superintended the installation of the 
electric plant at the immense Waterside 
station and upon its completion, became 
superintendent in general charge of its 
operation. In 1905 he returned to 
Brooklyn as general superintendent of 
the Brooklyn Edison Company, in charge 
of a great many of its activities. On 
January 3, 1913, he was elected vice- 
president and general manager, also di- 
rector, the position he now holds. Mr. 
Wells is also vice-president and general 
manager and director of the Kings 
County Electric Light & Power Com- 
pany, vice-president and director of the 
Amsterdam Electric Light, Heat & 
Power Company, and a director of the 
National City Bank of Brooklyn. Mr. 
Wells has been active for many years 
in the National Electric Light Associa- 
tion, having held the offices of treasurer, 
second vice-president and vice-president. 
He was also presiding president during 
1915 and 1916 of the Association ot 
Edison Illuminating Comopanies. In 
June, Rutgers College conferred upon 
him the honorary degree of Electrical 
Engineer. He is a Fellow of the Amer- 
ican Institute of Electrical Engineers, 
a member of American Society of Me- 
chanical Engineers, Franklin Institute, 
THuminating Engineering Societv. 
Merchants Association of New York, 
Rrooklvn Chamher of Commerce, New 
Vork Electrical Society. and Brooklyn 
Engineers Club. 


Obituary. 


JoHN Borromiey, vice-president of the 
Marcont Wireless Telegraph Company 
of America, died suddenly June 16 in 
New York City. Mr. Bottomley became 
associated with Mr. Marconi in 1898, 
taking up the very responsible task of 
introducing wireless telegraphy to the 
American world of commerce. When 
the immense developments of the system 
required the reorganization of affairs, he 
became, in 1902, general manager, secre- 
tary and treasurer of the company. He 
was later nominated as second vice-pres- 
ident, and subsequently elected vice- 
president, the position he held at the 
time of his death, 


CuHartes D. HASKINS, formerly well 
known in electrical and telegraph circles, 
died recently in Seattle, Wash. Mr. 
Haskins entered the telegraph business 
in 1866, at the age of 13, holding a posi- 
tion as operatcr at Littleton, N. H. In 
later years Mr. Haskins became an ex- 
pert telegraph electrician and was trans- 
ferred successively to more important 
posts, Portland, Me., Bangor, Me.. Bos- 
ton, Mass., and New York. In 1872 he 
became foreman of the Western Union 


Telegraph Company’s factory, at that 
time located at 62 New Church street. 
Shortly thereafter the Western Electric 
Company was organized and the West- 
ern Union shop taken over, Mr. Has- 
kins remaining as superintendent. He 
subsequently became personal aid and 
adviser to E. M. Barton, president of 


* the company, and later acted as patent 


attorney, remaining in that capacity un- 
til 1900. For the past two or three 
years Mr. Haskins had established him- 
self as a patent attorney in Seattle and 
acquired the reputation of being one of 
the best patent attorneys on the Pacific 
Coast. 


Cyrus O. Baker, the noted platinum 
refiner and importer, died suddenly on 


= 
Cyrus O. Baker. 


June 13 at his home in Briarcliff, N. Y, 
after a brief illness. Word of his death 
was received at the N. E. L. A. 
convention and appropriate resolutions 
of sympathy offered by Charles W. 
Price. Mr. Baker was one of the vet- 
eran workers in the interests of the as- 
sociation and was for many years its 
very able and efficient master of trans- 
portation. He was one of the few hon- 
orary members of the organization. The 
deceased was for many years quite 
prominent in electrical circles, supplying 
probably all the platinum which was 
used by the incandescent lamp manufac- 
turers and the telephone switchboard 
manufacturers. Of late Mr. Baker had 
not been so active in the electrical busi- 
ness. He was a prominent member of 
the Lotus Club of New York. It is 
believed that the recent ill-advised and 
unjust attack on Mr. Baker’s platinum 
company in Congress caused worry that 
hastened his death. It can be said in 
this relation that a more patriotic, loyal 
and upright American citizen never 
lived than Cyrus Osborne Baker, and 
scores of friends know this to be true. 
The funeral was held Monday after- 
noon, June 17, in Newark, N. J. 


June 22, 1918. 


1065 


GILMER A A A E ARAT 
F ) ) [ N 
A A 4A 
Change in Finance Act Sought by Puget Sound Traction Notes Sold. Relief Refused Traction Company. 

Utilities. Puget Sound Traction, Light & Power Application of the Puget Sound Trac- 
g N , Company, largest publie utility in Stone tion, Light & Power Company for relief 
Public utilities interests, whose man- & Webster group, has sold an issue of from franchise obligations has been dis- 
agements are unable to show sufficient $12,250,000 7 per cent three-year mortgage missed by the state public service com- 
profit to enable them to borrow ad- gold notes to a syndicate composed of mission of Washington, the commission 


vantageously at the banks or of the War 
Finance Corporation, recently started a 
movement to have the finance corporation 
act altered in the hope that the Govern- 
ment will make loans where the banks 
have refused to do so. 

The board of directors of the War 
Finance Corporation is refusing to make 
advances to utilities companies on the 
grounds that the Government is not man- 
aging utilities as it is the railroads and 
that the utilities should borrow from the 
banks familiar with the credit standing 
of the companies. Such loans may be 
then taken up with the finance corpora- 
tion, secured by the promissory note of 
the banks. Since the banks are unwill- 
ing to lend, because of the showing of 
earnings, the finance corporation is turn- 
ing down applications for assistance. 

It is understood that of about 200 ap- 
plications filed with the War Finance 
Corporation, only two have been favor- 
ably acted upon. Within the next two 
vears about $4100,000,000 of securities of 
the utilities companies will fall due and 
if the war is still on the outlook is for a 
discontinuance of dividends and possibly 
receiverships for the least successfully 
managed of the companies. 

Utilities concerns are seeking the in- 
fluence of the banks in an effort to have 
the finance corporation act modified. With 
that object the banks in larger cities are 
asked to name a committee which, if 
called upon, will go to Washington for a 
conference over the situation. So far as 
can be learned there is no disposition on 
the part of local banks to undertake the 
refunding of public utilities securities 
where the showing of earnings is unsat- 
isfactory. 


Washington Water Power Values for 
Rate Making. 


Public Service Commission of Wash- 
ington has made a valuation of the light 
and power properties of the Washington 
Water Power Company in Eastern Wash- 
ington and Idaho at $20,500,000 for rate 
making purposes. Of this amount $16,- 
700.000 is fixed on properties in Wash- 
ington and the balance is in Idaho. Mar- 
ket value of the properties is given at 
$22.500,000. Cost of reproducing is placed 
at $16.133,328: authorized capital stock is 
$20,000,089, and total indebtedness is $9,- 
047,000. Cost of construction and equip- 
ment is fixed at $19.529,329. Street and 
interurban lines are not included in this 
valuation because of the merger now be- 
ing carried through at Snokane between 
the Washineton Water Power Company 
and the Spokane Traction Company. The 
earnings of the company since it was 
organized in 1889 are placed at $9,366,287, 
this total including electric line revenue. 
The Commission was solicited by the 
company to fix the cost of reproduction 
at present prices, but held that such a 
course would be contrary to law and an 
injustice to the patrons. The cost price 
is applied on property added since 1915 
when the valuation began, down to De- 
cember 31. 1917, when the valuation closes. 
The Washington Water Power Company 
operates four hydroelectric plants on the 
Spokane river from which 78,000 horse- 
power is developed. In making the valua- 
tion the Idaho public service commission 
joined with that of Washington. 


Utica Gas & Electric Bonds Offered. 


Harris. Forbes & Company and Coffin 
& Burr are offering $1,260.000 Utica Gas 
& Electric Company refunding and ex- 
tension mortgage 5 per cent bonds, due 
1957, at 891%, and interest to yield about 
5.67 per cent. The bonds are exempt 
from New York state, county and mu- 
nicipal personal property taxes. Of the 
present 4 per cent normal federal income 
tax the company pays the 2 ner cent tax 
deductable at the source. The company 
is capitalized at $2.000,000. It has paid 
dividends at the rate of 10 per cent per 
annum since April, 1913. 


Lee, Higginson & 
Forbes & Company, 
Company. 

The company has $10,057,000 6 per cent 
mortgage bonds maturing February 1. 
1919, which will be called for payment at 
100 and interest on August 1, 1918. New 
notes are issued to provide funds to pay 
off bonds and to reimburse the company, 
in part, for extensions and additions al- 
ready made. It is understood the notes 
will be offered shortly to the public at a 
price to vield about 7% per cent. 


Company, Harris, 
and Estabrook & 


Public Service Property Values Les- 
sened. 


Electric property valuations in Wash- 
ington have been decreased $513,900 and 
telegraph companies $121,815 for taxa- 
tion purposes this year as compared to 
1917, according to schedules made bv 
Commissioner Clark R. Jackson of the 
state tax department. The 1918 valua- 
tion made by the tax commissioner on 
electric lines amounts to $43,970.875, as 
compared to $44,484,775 in 1917. The 
Western Union Telegraph Company drops 
from $746,531 to $628,084 and the Postal 
Telegraph Company from $142,616 to $139,- 
248. In the changes on Seattle properties, 
the Puget Sound Traction, Light & Pow- 
er Company is reduced bv $20.000: the 
Seattle & Rainier Valley Railway Com- 
pany $100,000. The Tacoma Railway & 
Power Company is reduced $65,000, while 
the Western Washington Power Company, 
a Seattle cross-town line, is increased by 
$15.000; the Puget Sound International 
Railway & Power Company is increased 
$25,000: the Pacific Traction Company, 
running from Tacoma to Camp Lewis, 
eens Olympic Light & Power Company 
s raised $32,000, and the Yakima Valley 
Transportation Company $13.000. The de- 
tailed tax values are given in the follow- 
ing schedule prepared by the state de- 
partment on electric and telegraph com- 


panies: 
1917. 1918. 
Puget Sound Interna- 
tional Railway & 
Power Company ...$ 1,275,000 $ 1,300,000 
Grays Harbor Rail- 
way & Light Com- 


pany sasessisissere 1,050,000 1,050,000 
j.ewiston - Clarkston 

Transit Company 13,700 22,000 
Olvmpia Light 

Power Company 330,000 362,000 
Pacific Traction Com- 

PANY *245 wd seeeed 272,000 290,000 
Pucet Sound Traction, 

Light & Power Com- 

pany aa casva ts ears 18,681,000 18,661,500 
Seattle & Rainier Val- 

ley Railway Com- 

DANY | aves aen Ea 1,200,000 1,100,000 
Tacoma Railway & 

Power Company .. 3,450,000 3,385,000 
Western Washington 

Power Company .. 37,500 39,000 
Willapa Electric Com- 

PANN fi6ewe seed ace. 87,000 87,000 
Pacific Northwest Trac- 

tion Companv ..... 2,542,500 2,542,500 
Puget Sound Electric 

Company seess.. 2,800,000 2,800,000 
Spokane & Inland Em- 

pire Railroad Com- 

pany oho) es eioeeares 8.300.000 8,000,000 
Washington Water 

Power Company . 3,372,000 3,245,250 
Walla Walla Valley 

Railway Company . 325,000 325,000 
Yakima Valley Trans- 

portation Company 392,250 405.500 

Totals ......esssas. $44,484,775 $43,970,875 
Western Union Tele- 

eraph Company ... 746,531 628,084 
Postal Telegraph Com- 

pany (wes oc avea eee 142,616 139,248 


These valuations are to be presented 
to the state board of equalization, which 
meets in September. Thev are figured in 
full. The properties will be taxed in the 
various counties according to the per- 
centage assigned by the state board. 


holding that the points of law were de- 
cided recently in a case started at Ta- 
coma. The relief sought by the com- 
pany included obligations to pave between 
its tracks, pay 2 per cent of its gross 
receipts to the city and its proportion of 
the expenses of certain bridge construc- 
tion. The action was brought by the 
company in July, 1915. On May 14, 1917, 
after a similar case from Tacoma had 
been decided by the commission in favor 
of the city, Corporation Counsel Hugh M. 
Caldwell, of Seattle. who appeared in the 
Tacoma case, filed a motion for dis- 
missal of the Seattle case. The motion 
was argued in July, 1917, and has been 
held under advisement by the commission 
ever since. 


Colorado Springs Company Granted 
Increased Rates. 


The Colorado Springs Light, Heat & 
Power Company has been granted in- 
creases in gas and electric rates by the 
Colorado Public Utilities Commission. 

The electric rate for residence and com- 
mercial lighting was fixed by the commis- 
sion at 9% cents per kilowatt hour. 
Despite the abnormal operating conditions 
brought on by the war, this rate still is 
% cent less than that paid by consumers 
in Colorado Springs in 1915, before the 
commission made its first investigation 
into the rates of the Colorado Springs 
Light, Heat & Power Company. Ad- 
vances of 2 mills per kilowatt hour for 
service to large power consumers, and 1 
cent per kilowatt hour for power service 
to consumers using a relatively small 
amount of current, were authorized. 

Compared with 1917, the cost of coal to 
the Colorado Springs Light, Heat & Pow- 
er Company in 1918, will show an in- 
crease of $29,000, while a pay roll increase 
of $12,500. and an estimated increase of 
$3,000 in taxes are the principal items in 
the increased cost of operation. The net 
loss in revenue through the cessation of 
operation of the Portland mill at Colorado 
City is $10,000. The increased rates, how- 
ever, are designed to meet only about 60 
per cent of the increased operating costs, 
pccorcne to the findings of the commis- 
sion. 


Annual Report of Middle West 
Utilities. 

According to the report to stockhoid- 
ers of the company, combined gross earn- 
ings of subsidiaries of the Middle West 
Utilities Company for the fiscal year end- 
ing April 30, 1918, were $12,157,121, show- 
ing an increase of $2,536,905 over the 
preceding year. Net earnings reached 
$3,594,432, compared with $3,502,756 for 
1916. The total income accruing to the 
Middle West company was $1,955,210, com- 
pared with $1,824,069, and net income 
$1,041,601, compared with $1,026,584. 

Samuel Insull, president of the com- 
pany, in his report to stockholders says: 

“During the last 12 months the public 
service business has suffered decidedly 
from increased costs of practically every- 
thirg entering into its operation. Par- 
ticularly has this been true of fuel. The 
aggregate increase in the cost of fuel in 
the subsidiary companies due to increased 
price alone amounted to $618,000. 

“In order to offset the increased op- 
erating cost the various subsidiaries have 
been very actively applying to the state 
and local authorities for increases in their 
rate schedules. As a result of increased 
rates allowed for service or by increasing 
the selling price of other products the 
subsidiary companies have secured in- 
creases amounting to $540,000 per annum. 
These increases have been reflected verv 
slightly in the subsidiary companies’ 
earnings, contained in the annual report 
since as of April, the last month of the 
fiscal year, only $326,000 per annum had 
become effective. Applications for further 
increases of approximately $600,000 per 
annum have been applied for.” 
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INCOME ACCOUNT. 
The income account of the Middle West 


Utilities Company for the fiscal year com-. 


dci 1918. 1917. 


received on 
$ 692,662 $ 564,789 
393,811 600,071 


10,145 12,851 
228,203 189,453 


Interest 
bonds 
Dividends received from 

subsidiaries 
Other dividends 
ceived 
Sundry interest ....... 
Profits from sale of se- 
curities to subsidiary 
companies and others 
Profits arising from re- 
valuation of securities 
and from valuation of 
securities hitherto 
carried at nominal 
values — values de- 
termined by board of 
ae oe cee 
Securities received from 
services rendered 60,661 196,863 
Fees for engineering, 
etC. sised ees Š er saree 93,586 84,825 


seta ewiahats $1,955,210 $1,824,069 


esoeenvnenene eee eee 
see eee aoe 


864,485 225,233 


116,654 


even me eaee ee 


Total income 

Deductions-— 
Administration expenses.$ 194,921 $ 170,344 
Miscellaneous charges, 


TAXES sig we 5655465256 43,314 86,914 
Interest on notes, bonds, 

loans ¢ 256s bee So 675,873 540,227 

Net income .........- $1,041,601 $1,026,584 
Preferred dividends 720,000 645,862 
Common dividends, cash 192,977 142,130 
Common dividends, 

stock and script .... 193,009 ....... 


Profit and loss sur- 


lüs eb acd nies Mite eats $ 64,887 $ 238,592 
Appropriated toward 
writing off discount 
on company’s own se- 

curities .......sesseeo 95.000 90,000 

Tota eisa eanse ea $ 159,887 $ 148,592 

Previous surplus . 1,546,949 1,395,356 

Total surplus ....... $1,887,565 $1,546,948 

Dividends. 


Fastern Texas Electric Company has 
declared the semi-annual dividends of $5 
on preferred and $2.50 on common stock, 
both payable July 1 to stock of record 
June 14. 


Asheville Power & Licht Company has 
declared a quarterly dividend of 1% per 
cent on preferred stock, payable July 1 
to stock of record June 15. 


Carolina Power & Light Company has 
declared a quarterly dividend of 1% per 
cent on preferred stock, payable July 1 to 
stock of record June 15. 


Dayton Power & Light Company has 
declared a quarterly dividend of 114 per 
cent on preferred stock, payable July 1 
tə stock of record June 20. 


West End Street Railway Company has 
declared a semi-annual dividend of $2 per 
share on preferred stock, payable July 1. 


Western Union Telegraph Company has 
declared a dividend of 13% per cent, pay- 
able July 15 to stock of record June 20. 


Yadkin River Power Company has de- 
elared a quarterly dividend of 1% per 
cent on preferred stock, payable July 1 
to stock of record June 15. 


American Gas & Electric Company has 
declared a quarterlv dividend of 2% per 
cent and an extra 2 per cent in stock on 
common stock, payable July 1 to stock of 
record June 17; also the regular quarterly 
dividend of 1% per cent on preferred 
stock, payable August 1 to stock of rec- 
ord July 15. 


United Electric Company of New Jer- 
sey has declared a semi-annual dividend 
of 2% per cent, payable July 1 to stock of 
record June 29. 


Baltimore Electric Company has de- 
clared a semi-annual dividend of 214 per 
cent on preferred stock, payable July 1. 


The Bell Telephone Company has de- 
clared a dividend of 2 per cent. payable 
July 15 to stock of record June 29. 


United Electric Company of New Jersey 
has declared the regular semi-annual 
dividend of 2% per cent. payable July 1 
to stock of record June 29. 
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Earnings. 


NIAGARA, LOCKPORT & ONTARIO 
POWER COMPANY. 


The consolidated income account of the 
Niagara, Lockport & Ontario Power Com- 
pany and Salmon River Power Company, 
for year ended December 31, 1917, com- 
pares as follows: 


1917. 1916. 
Gross profit .......... $1,227,225 $1,156,119 
Balance after expenses 
and taxeS .......... 771,883 964,382 
Surplus after charges 212,983 406,825 


UNITED GAS & ELECTRIC CORPORA- 
TION. 


Comparative statement of subsidiary 
company earnings of United Gas & Elec- 
tric Corporation, is as follows: 


1918. 1917. 
April gross .......6.. $1,337,211 $1,290,844 
Net after taxes ...... 389,749 516,743 
Surplus after charges 73,762 224,056 
12 months’ gross ....16,267,528 15,584,047 
Net after taxes ..... 5,477,316 6,388,137 
Surplus after charges 1,815,472 2,896,974 


PACIFIC GAS & ELECTRIC COM- 
PANY. 


For the 12 months ended April 30— 
Gross, $20,288,830, increase $1,459,987; net 
after taxes, $13,296,364, increase $2,015,- 
$75; total income, $7,509,062, decrease 
$516,142; interest charges, $4,135,689; in- 
crease $250,213; bond discount and ex- 
pense, $185,109, increase $58,002; dividends 
accrued on preferred stocks, $1,487,802, 
increase $71.137; surplus, $1,700,462, de- 
crease $845,594. 


MANHATTAN ELECTRICAL SUPPLY 
C PANY. 


. 


For the four months ended April 30, 
1918, sales of the Manhattan Electric 
Supply Company were 51,711,160, or at the 
rate of approximately $5,150,000 annually. 
Net sales for the entire year 1917 were 
$5,234,323 and net profits $625,854. The 
amount applicable for the common stock 
in 1917 was equal to $15.85 a share. Net 
quick assets exceed $2.000.000, against a 
total capitalization of $1.370,500 7 per cent 
first preferred stock; $347,100 7 per cent 
cumulative second preferred stock, and 
$3,000,000 common stock. Since October 
1, 1917, the company has retired out of 
earnings $129,500 first preferred stock 
and $152,900 second preferred stock. 
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KEYSTONE TELEPHONE. 


1918. 1917. 
May gross s.e.......$ 134,339 $ 131,345 
Cb. 5s eee AER OWES 65,850 64.124 
Surplus after charges 27.234 36,332 
5 months’ gross .:... 73,365 645.574 
ren Pere ee 289,257 312.559 


NEW ENGLAND COMPANY POWER 
SYSTE) 


EM. 
1918. 1917. 
April gross .........-.$ 242.565 $ 202,190 
Net after taxes ..... 6.839 117,852 
Surplus after charges 86,261 68.432 
4 months’ gross ..... 1,013,443 814.603 
Net after taxes ..... 414,517 422,749 
Surplus after charges 212,414 224,930 


HAVANA ELECTRIC RAILWAY, LIGHT 
& POWER COMPANY. 


1918. 1917. 
April gross .........-$ 663,345 $ 534,613 
Net after taxes ..... 361,968 314,418 
Surplus after charges 247,835 150,571 
4 months’ gross ..... 2,567,536 2,131,823 


CHATTANOOGA RAILWAY & LIGHT 
COMPANY. 
` 1918. 1917 
April gross ..........$ 145,620 $ 111,840 
Net ecean Re 38,554 38,911 
Interest, etc. ........ 30,996 29,649 
Surplu8g -25 Sige teewas 7,558 4,262 
12 months’ gross .... 1,503,319  1,260.774 
Net cacewelee wes Gee As 23,670 384,813 
Interest, etc. ....... ~ 364,362 358,215 
Surplus ...cccceeseeee 140,692 26,598 


WESTERN STATES GAS & ELECTRIC 
COMPANY. 


Net earnings of Western States Gas & 
Electric Company for the month of April 
were 16.7 per eent greater than for the 
corresponding month of 1917, while gross 
earnings increase for the same period was 
15.7 per cent. Comparative statement is 
as follows: 


Month of April— 1918. 1917. 
Gross earnings .......$ 128,407 $ 110,810 
Net earnings ........ 68,781 58,935 

Year ended April 30— 

Gross earnings ...... 1,474,165  1,282.481 
Net earnings ........ 647,946 608,872 


WEEKLY 


COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 


ING ELECTRICAL COMPANIES. 
Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Div. rate. Bid Bid 
Public Utilities— Percent. Junell. Junel§,. 
Adirondack Electric Power of Glens Falls, common.......... eco 6 12 121% 
Adirondack Electric Power of Glens Falls, preferred. ......... ee 6 T 70 
American Gas & Electric of New York, common........... 10 +extra 87 SR 
American Gas & Electric of New York, preferred............ eka 6 40 40 
American Light & Traction of New York, common............., ; 187 184 
American Light & Traction of New York, preferred.......... Seis 6 94 94 
American Power & Light of New York, common..........+2..0. 4 40 40 
American Power & Light of New York. preferred............... 6 68 68 
American Public Utilities of Grand Rapids, common............ g ee a 
American Public Utilities of Grand Rapids, preferred.......... E 6 ik ssi 
American Telephone & Telegraph of New York .......... Pca eee ats 99 98 u 
American Water Works & Elec. of New York, common......... ve 4% 4hy 
American Water Works & Elec. of New York, particip......... 7 12% 12 
American Water Works & Elec. of New York, first preferred... Weg 5616 56 
Appalachian Power of Bluefield, commMoONn..........00eceeceaee acs Sie 40 40 
Appalachian Power of Bluefield, preferred....... 2 .ceceeevoee a 7 68 68 
Cities Sersice of New York, COMMON....... cc cece cece vececes +extra 211 210 
Cities Service of New York, preferred............ ik aaa oak Berd 6 74% Td ly 
Commonwealth Edison of Chicago ....... ccc ce eee e ee ee ee eene Xe 8 100 106 
Comm. Power, Railway & Light of Jackson, common....... seers va 19 18 
Comm. Power, Railway & Light of Jackson, preferred...... inae 6 45 44 
Iederal Lignt & Traction of New York, cCoMmMon.......sssssss Se A 6 6 
Federal Light & Traction of New York, preferred............ gave = 29% 99 le 
Ilinois Northern Utilities of Dixon ....... 0... cece ewer PEE ETATE 6 g1 Es 
Middle West Utilities of Chicago, common..........ecceees --2+extra 15 15 
Middle West Utilities of Chicago, preferred..........cceeeees ‘ane 6 im ar 
Northern States Power of Chicago, COMMOMN........cccceee0. aie big 44 44 
Northern States Power of Chicago, preferred. .......00ceeees ex.div.7 S4% g4 
Pacific Gas & Electric of San Francisco, common.......... oiae ai 32L 33 
Pacitic Gas & Eiectric of San Francisco. preferred............. 6 7919 79 
Public Service of Northern Illinois, Chicago, common.......... 7 71% TIN 
Putdlic Service of Northern Illinois, Chicago, preferred....... bee 6 84 84 
Republic Railway & Light of Youngstown, common..... ea Shae oe 4 2n 19 
Republice Railway & Light of Youngstown, preferred........ aoe 6 59 59 
Standard Gas & Electric of Chicago, common........cc ecco cane bcd 4 4 
Standard Gas & Electric of Cnicaizo, preferred. ...........200.. 6 24 24 
Tennessee Railway, Light & Power of Chattanooga, common ... oe 3 3 
Tennessee Railway, Licht & Power of Chattanooga, preferred... 6 13 18 
United Lizght & Railways of Grand Rapids, common......... ee 4 30 29 
United Light & Railways of Grand Rapids, preferred....... PR 6 64 61 
Western Power of San Francisco, CommMon.......... 080000 seks ah 12 12 
Western Power of San Francisco, preferred.........ccceceeee js 6 49 48 
Western Union Telegraph of New York ....... ccc cece cccccecens extra 91 91 
IndustrinlIs— 
Electrice Storage of Philadelphia, common ............eeceee- ies 4 Qa 5013 
General Electric of Schenectady „..sensssansennoresessesosssossoes R 1441 183 
Westinghouse Electric & Mfg. of Pittsburgh, common........ +extra 42g 43 
Westinghouse Electric & Mfg. of Pittsburgh, preferred...... ane 7 63 64 


*Last sale. 
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Motor Driving a Crusher, Showing Motor-Control Panel. 


100-Horsepower Motor, Driving the No. 8 Gyratory Crusher. 


Electrically Operated Quarry and Rock- 
Crushing Plant in Chicago 


Features of Artesian Limestone Company’s Property — Electric 
Power Applied for Drills, Haulage, Crushers and Screens 


NE of the most remarkable limestone quarries 
O in the United States is situated within the city 

limits of Chicago and only about three miles 
from its main business district. Quarrying operations 
have been carried on there for over 30 years, and the 
crushed-stone output from the property during that 
period has found a ready market in the city for con- 
crete and macadam work. The quarry and crushing 
plant belong to the Artesian Limestone Company and 
are located at Grand and Campbell Avenues. The 
ground in this locality is practically level and rock is 
found close to the surface. 

As one approaches the cube-shaped, open pit of the 
depth of 275 feet, he obtains a view that is rather 
striking. Measured laterally, the excavatiom is about 
300 feet square. It is bounded by perpendicular walls 
except that, on the side next to the crushing plant, a 
segment or projection of rock is left in place to sup- 
port a double-track inclined tramway. This segment 
has a surface slope from the top rim of the pit to a 
point on the bottom 100 feet from the wall, giving the 
tramway an inclination of about 45 degrees. 

The exposed walls show this deposit to be a body 
of clear, white limestone, occurring in regular hori- 
zontal stratification from the surface to the lowest 
level of the pit. The good quality of the material is 
evidenced by its texture and by the ever ready market 
for it. Of the output of crushed stone from the prop- 
erty, about 75 per cent is delivered by motor trucks 
to Chicago customers. 


TRAMWAY AND ELECTRIC POWER LINES. 


The 36-inch-gauge tramway tracks are laid upon a 
timber structure, the latter resting upon the rock sur- 
face. The length of the tramway, from the upper ter- 
minal in the mill to the lower terminal in the pit, is 
close to 400 feet. 

Below the tracks and supported by the timber 
structure are the insulated electric power lines which 
are extended from the outdoor transformer bank on 
the surface into the pit for motor operating. At a 
place up the incline, about 50 feet from the base, is an 
air compressor, driven by a 20-horsepower motor, 
from which compressed air is supplied to piston drills. 
Electric lines from this circuit are also run to a motor- 
operated churn drill and other electrically operated 
drilling units. 

A steam line, extended from a boiler in the surface 
plant down the tramway line to the bottom of the pit, 
furnishes power for a Worthington duplex pump of 
300 gallons’ capacity, by which the accumulation of 
seepage and spring water in a sump at the lowest level 
is lifted to the surface and discharged into the sewer. 

It is understood, however, that this steam pump, 
which has proven troublesome in very cold weather, 
is to be replaced by an electrically driven centrifugal 
pump, requiring a 50-horsepower motor. This, with 
the electric power now used in the pit, will bring the 
amount up to 116 horsepower for drill work and 


pumping. 
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Drilling Unit. Motor-Driven Compressor Operating 


Sullivan Air Drill. 


Portable 


DRILLING AND OTHER Pit OPERATIONS. 


The quarry operations are being carried on at four 
different levels. About two-thirds of the pit area con- 
sists of a main floor, with two narrow benches above 
it, with about one-fourth of the area taken up by a 
lower floor, 25 feet deeper. One of the upper benches, 
next to the south wall, is 25 feet higher than the main 
floor, and the other about 75 feet higher. These 
benches are bases for drilling operations, where 15-foot 
vertical holes are drilled by the use of the movable, 
motor-driven air compressor, connected to the drill by 
air lines. This small drilling unit is operated from an 
electric line carried in a flexible duct from the trans- 
former down the side of the perpendicular wall to the 
motor. In this bench work five to seven holes are shot 
at a time. The rock thus broken is much of it in 
pieces too large to handle and is further broken up by 
drilling holes with small air drills and then blasting. 

A churn drill, with a 5-inch-diameter bit, operated 
by a 10-horsepower motor, is kept in action on the 
main level, on the east side of the pit. The vertical 
5-inch holes thus driven extend to a depth of 25 feet 
or to the level of the lower pit floor. By drilling and 
blasting on that bench the operators have a 25-foot 
face of broken rock to work against from the lowest 
floor. In the same manner as described above, the 
large pieces are drilled and then rebroken by blasts, 
using drills operated by compressed air from the com- 
pressor plant under the incline. 


LOADING, HAULING AND HOISTING. 


There are no steam shovels in this deep quarry, all 
broken rock being loaded into 2-yard cars by hand. 
These cars are run on movable tracks between the foot 
of the incline and the several loading points. One 
branch of the incline extends down to the lowest pit 
level, and the other terminates at the main quarry 
level, so that cars of rock may be sent up the incline 
from both working levels. At present, about 300 cars, 
holding 2 yards each, are pulled up the incline each 
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day of 10 hours, making an output of about 600 cubic 
yards per day. 

Cars are moved up and down the 400-foot incline 
by two cables, each one attached to an electrically oper- 
ated winding drum installed in the crushing plant on 
the surface, the motion of each hoist being controlled 
by an operator, whose station gives him a view of the 
incline, the dumping devices and the hoists or drums. 

A car of rock, as it enters the plant, is automatically 
dumped into the feed hopper of an Austin No. 8 
gyratory crusher. As a car at the upper terminal is 
being dumped and started back, a loaded car is being 
started up from the lower terminal, making an up and 
down trip at the same time, so that the load is partly 
counterbalanced. The capacity of the hoisting equip- 
ment 1s much greater than that now utilized. The 
two winding drums are driven by a 150-horsepower 
motor which is connected by belt to a shaft having a 
friction clutch at each end that makes friction contact 
with the hoist. 


CRUSHERS, ELEVATORS AND SCREENS. 


The crushing equipment in the plant consists of 
the Austin No. 8 gyratory, above referred to, for initial 
crushing, two Allis-Chalmers No. 5 gyratories for 
secondary crushing, and a set of Allis-Chalmers 
14-inch rolls for fine pulverizing. 

The crushers and rolls and all other mill ma- 
chinery are driven by three-phase, 440-volt, alter- 
nating-current motors, the power for which is supplied 
by the Commonwealth Edison Company’s service. The 
total connected load for the quarry, mill and a lime- 
stone grinding plant in this locality amounts to prac- 
tically 1000 horsepower. 

The product of the No. 8 crusher is carried by a 
short bucket elevator to the feed hoppers of the two 
No. 5 crushers, by which the rock is reduced to sizes 
ranging from 1% inch to 2% inches. This product is 
raised to the top floor of the mill by a 30-inch bucket 
elevator, 90 feet from center to center, which dis- 
charges to two rotary screens, each 47 inches in 


l 


—" 


2 
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View From Bed of the Quarry, Showing 400-Foot Incline. | 


June 29, 1918. 


View on Bottom Level of Quarry, With Car Approaching Foot 
of Incline. Pump Station in Center. 


diameter, 20 feet in length, and having five 4-foot 
screening sections. A further classification of the 
material is made by two similar screens installed on 
the next floor below, the feed passing through chutes 
to the second set of screens. 

All four rotary screens and the main bucket ele- 
vator are operated by a 75-horsepower motor installed 
on the top screen floor. The motor is belted to a line 
shaft, from which power is transmitted to the screens 
and elevators at the different speeds required. 

It is found at times that the mill is long on certain 
sizes of crushed rock, in which cases a portion of those 
sizes is deflected from the screened product and car- 
ried by a belt conveyor to the set of rolls, previously 
referred to, by which a finer, uniform grade is made 
for other purposes, such as finishing cement walks, 
floors and the like. These rolls require a 50-horsepower 
motor. 


BINS FoR TrRuCK LOADING AND OTHER FEATURES. 


The three or four grades of crushed rock for con- 
crete mixtures resulting from screen classification are 
distributed by chutes to the several big bins imme- 
diately below the screen floors. Beneath each set of 
bins is a driveway whereby auto trucks may be auto- 
matically loaded by opening chutes from the hopper- 
bottomed bins. The company has in use 34 7%-ton 
trucks for delivering crushed stone where required in 
any part of the city. 

In addition to this and close to the mill, there is a 
storage platform which is about 100 feet square, 


Motor-Operated 5-Inch Churn Drill Operating in Pit. 
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capable of giving storage to 15,000 cubic yards of 
crushed stone. This platform is built upon concrete 
piers with 10 or 12 parallel driveways below it, so that 
wagons or trucks may be loaded by gravity by means 
of chutes from the storage floor. The crushed rock 
intended for this storage is hauled in mine cars on 
tracks running out on trestles over the platform to 
which it is dumped. 

It may be noted that the mill is a dry-crushing and 
dry-screening plant. In the application of electric 
power to all machinery in this stone-handling plant the 
belt transmission is employed throughout. Allis- 
Chalmers equipment is in use in the crushing and 
screening plant, and the motors are of various types 
of manufacture. In the quarrying operations all blast- 
ing is by electric battery firing, by means of a cap ex- 
ploder connected to the battery by wire. 

The limited area of ground embraced in the prop- 
erty allows extensions in one direction only and that is 
downward. Evidently, the depth of the quarry, about 
275 feet, makes the operation of a steam shovel im- 
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Typical Motor Drive in Mill. 


practicable for loading cars. However, the quarrying, 


haulage and crushing facilities are equal to 1000 cubic 
yards per day. 


WASHINGTON ASSOCIATION OF CON- 
TRACTOR-DEALERS WILL AFFILIATE 
WITH NATIONAL ASSOCIATION. 


The Washington Association of Electrical Con- 
tractors and Dealers held its quarterly meeting at Seat- 
tle on the evening of June 13. The chief topic dis- 
cussed was the question of adopting the constitution 
and by-laws of the national association. A resolution 
was passed that these be adopted at the next annual 
meeting to be held at Seattle in September. This 
means the affiliation of the Washington body with the 
national association. It was also voted to send a rep- 
resentative to the national association convention to be 
held in Cleveland on July 15-20. Representatives were 
present from Spokane, Ellensburg, Yakima, Belling- 
ham, Everett and Tacoma. A special committee is to 
be appointed to arrange for the convention to be held 
at Seattle in September. V. S. McKenny of NePage- 
McKenny Company, Seattle, is president of the Wash- 
ington organization, with H. D. Allison, Seattle, as 
secretary. 
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of Textile Mills 


Improved Lighting Aids Present Speeding Up and Prepares 
for After-War Demands—Intensified Production and Other 
Advantages—Common Defects—Mill Lighting Requirements 


By F. H. BERNHARD 


This is the second of a series of twelve articles on improvement of lighting in as many industries. These articles 
emphasize the desirability of improving industrial lighting to meet present heavy demands and those to come after the war. 
The benefits of better lighting are set forth in a non-technical way so they may be brought to the attention of factory owners, 


managers and superintendents, very many of whom still haz 


illumination to their industries. 


try. The more speed we develop now the sooner 

we shall succeed in winning the war. To win the 
war is as much the prime business of our big indus- 
trial army as it is that of our armed military and naval 
forces. The enormous supplies required by the latter 
call for increased output without deterioration of the 
quality of the product, without very much new invest- 
ment in manufacturing buildings, and with lessened 
numbers of skilled and added unskilled workers. All 
these are features that make the solution of the pres- 
ent industrial problem a difficult one. Anything that 
aids in its solution should therefore prove of interest 
to manufacturers and to the nation as a whole. 

The textile industry was one of the first to hear 
the call to speed up. The Government needed several 
hundred million yards of cloth for soldiers’ and sailors’ 
uniforms, for blankets, for tenting, for surgical dress- 
ings, for airplanes and other urgent uses. In the way 


Sis. is the call of the hour to American indus- 


e but an imperfect realisation of the importance of good 


of knitted goods it needed hundreds of millions of 
pieces of hosiery, underwear, mittens, sweaters, and 
the like, and although volunteer knitters numbering 
probably millions of patriotic women aided in this task, 
the bulk of it fell on established knitting mills whose 
high-speed machinery alone could meet the demand as 
to the quantity actually required in the shortest pos- 
sible time. 


IMPROVED LIGHTING HELPS SOLVE WAR PROBLEMS 
AND PREPARES FOR AFTER-W AR CONDITIONS. 


To meet the situation new textile mills were built 
and others enlarged, but on the whole it has been found 
Lest from all standpoints to secure more intensive and 
more efficient utilization of existing facilities. This 
involves operating with two or three shifts per day, 
running at higher speeds of machines where possible, 
and eliminating all wastes of time and material in 
every step of the manufacturing process. Night work, 
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Fig. 1.—Loom Room in Weave Shed of Henry Doherty Silk Company, Paterson, N. J. Every Part of This Room With Its 200 
Looms Is Excellently Lighted. 
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Fig. 2.—Warping Department, Henry Doherty Silk Company, Paterson, N. J. 
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Three Lamps With Enameled Steel Reflectors Light 


Every Part of Each Machine, So Each Fine Thread Can Be Seen Throughout the Warping Process. 


of course, can be carried on efficiently only under a 
system of artificial lighting practically as good as the 
best daylight. But even by day almost incredible losses 
of time and material occur because of the changeable 
character of daylight, which on cloudy days and winter 
mornings and evenings is likely to be inadequate 
throughout the plant, and in many portions is inade- 
quate even at noon on a bright day. The fact is that 
efficient work cannot be carried out at any time unless 
abundant and well directed light is at hand. Many 
mill owners have recognized this fact and provided 
excellent illumination with most beneficial results. 
There are still numerous textile mills, however, where 
the lighting is far from satisfactory and which suffer 
a serious handicap on this account. 

An improved system of lighting is imperative there- 
fore for overtime and night work, as well as for attain- 
ing the highest possible efficiency of production by day 
regardless of weather or season. As a war measure 
it is consequently a most timely means of getting the 
increased production so urgently needed now. But 
after the war it will be needed no less than now. The 
best opinion is that the heavy demands of the present 
will not drop off greatly after the conclusion of peace. 
The probability of keener competition then will not 
permit relinquishing the higher efficiency now obtained, 
rather will there be call for still higher efficiency. The 
cost of improving the lighting now, while a patriotic 
expenditure to help win the war, is also a shrewd 
investment in preparedness for after-war conditions. 

The fact of the matter is that good lighting pays 
for itself not only during an emergency but even under 
normal conditions. Its benefits are numerous at all 
times and combine, directly and indirectly, to increase 
production while at the same time enhancing the con- 
tentment of the workers. So important are these ad- 
vantages that it will be desirable to discuss them a 
little more in detail. 

The principal benefits of improved industrial light- 
ing are as follows: 


(1) It reduces accidents to the workers. 

(2) It promotes the contentment of the workers 
and reduces labor turnover. 

(3) It reduces spoilage and improves the quality 
of product. 

(4) It increases the production rate and therefore 
the quantity of product obtained from the same work- 
ers and same machines. 


EFFECT OF LIGHTING ON ACCIDENTS. 


“Safety First” as a slogan for both employers and 
employes has had far- -reaching results in reducing the 
large number of avoidable accidents which have 
marred the industrial record of this country. A few 
years ago they averaged about 500,000 a year. 
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Fig. 3.—Menthly Distribution of Fatal Industrial Accidents in 
New York City in a Typical Year, Compared With the 
Average Distribution of Darkness; Cloudiness 
and Sunshine Per Daya 
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Fig. 4.—Weave Room in Silk Mill of Post & Sheldon Corporation, Allentown, 


The close connection between numbers of accidents 
and amount of darkness is clearly shown in Fig. 3, 
which gives the seasonal distribution of fatal accidents 
and of darkness, cloudiness and sunshine for a typical 
year in New York City. The same relation holds as 
to the much more numerous nonfatal accidents. This 
evidently demonstrates that the absence of bright day- 
light accounts largely for the increase of accidents, 
which means that artificial light has not been ade- 
quately or properly employed. 

The consensus of opinion among industrial safety 
experts is that close to 25 per cent of all industrial 
accidents are caused more or less directly by poor 
lighting. In other words, about 125,000 of the total 
accidents per year can be prevented by improved light- 
ing. . This alone would represent a big saving to the 
manufacturers, estimated for the state of Massachu- 
setts alone as about $1,000,000 a year, an amount that 
would be enough to provide a modern system of light- 
ing for almost every factory in the state. 

Although the textile industry is by no means as 
hazardous as several others, such as iron and steel 
making or coal mining, it is responsible for large 
numbers of injuries caused by high-speed spindles, 
shuttles, belts and gears. And aside from the bruises 
and cuts due to machinery, there are very many acci- 
dental falls on inadequately lighted stairways, gloomy 
passageways, and the like, substantially all of which 
could be eliminated by proper lighting of these usually 
neglected places in a mill. 


IMPROVED LIGHTING MEANS BETTER VISUAL CONDI- 
TIONS AND MORE CONTENTED WORKERS. 


In textile work nearly all the processes involved, 
especially spinning, weaving and finishing, require keen 


Mercury- 


Colored Silks Belng Woven Under 
Vapor Lighting. Colors Are Easily Detected Even Though Greatly Differing From Daylight Values. 


Pa. 


eyesight and close visual work by the operatives. Un- 
der poor light, whether by day or night, accurate vision 
is almost impossible and therefore mistakes occur, 
imperfections go unnoticed, and production suffers 
both in quality and quantity. But more than that, 
attempts to do exacting visual work in an improper 
light, especially if prolonged, result in serious eye 
strain and fatigue. This has not only physiological 
effects in gradually damaging the eyesight, but also 
important psychological effects such as development of 
a depressing and gloomy attitude on life and things in 
general in which discontent and ill will toward the 
employer finds a fertile source. 

The general aspect of the workrooms also has an 
important bearing in this direction. The low, dingy, 
dirty and unattractive rooms so common in the old 
mills had an evil influence on the workers that 
resembled that of the old prison workrooms. Many of 
the older mills have been modernized by cleaning of 
windows, liberal use of whitewash, installation of ven- 
tilating and sanitary equipment, and the provision of 
good artificial lighting. The latter alone has had a 
most wholesome effect in stimulating the efficiency of 
the operatives and in making the premises cheerful 
places to work in. Especially noticed is this with the 
women operatives. 

Welfare work among employes is becoming recog- 
nized not only as humanitarian and social service, but 
as having a direct value to the employer in making for 
greater contentment among his employes. At the pres- 
ent time the great demand for all labor and the diffi- 
culty in keeping experienced workers particularly 
should lead the mill owner to give unusual importance 
to all efforts that promote contentment. Improved 
lighting, by relieving eye strain and its attendant worry 
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and nervous fatigue, and by increasing the cheerful- 
ness of the environment, helps to make the workers 
satisfied and this aids materially in making them more 
efficient. A weaver with impaired vision is a liability 
to a mill just as is the one who is continually changing 
his place of employment. Therefore good lighting, 
which eliminates injury to eyesight, is a most timely 
means of keeping operatives in best working condition 
and, by helping to keep them contented, is a simple and 
economical means of overcoming the loss from large 
labor turnover. 


IMPROVEMENT IN CHARACTER OF WorK THROUGH 
BETTER LIGHTING. 


The quality of textile products depends not only on 
the grade of the raw materials used and on the perfec- 
tion of the looms used in their weaving, but on the 
skillful manipulation of the threads by the operatives 
and the sharpness of their supervision over all the 
steps of the process. To detect an imperfection in the 
goods before it has developed into a large batch of 
spoiled product or “‘seconds” requires keen eyesight on 
the part of the operatives and suitable illumination to 
enable them to see without strain of the eyes or nerv- 
ous system. It 1s evident that poor lighting makes it 
impossible or difficult for the operative to see promptly 
any blemish ir the evenness of the weave. 

This statement is borne out by the fact that cotton 
goods made in summer formerly commanded a higher 
price than those made in winter, because the artificial 
light available until recently was greatly inferior to 
natural daylight so that the goods made when artificial 
light had to be used extensively were necessarily of 
poorer quality. Marked advances have since been 
made in lighting cotton mills so that their products are 
now of substantially uniform quality whether made in 
winter or summer, day or night. Good lighting has 
thus had a telling effect in diminishing “seconds” and 
increasing the value of the product. 

Countless outright mistakes are also made because 
of poor light that are more serious than merely imper- 
fections in the goods. Inability to read a batch order 
correctly or errors in selecting the proper fabrics or 
in arranging them as ordered result quite commonly 
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Fig. 5.—Skeln Winding In Stehil Slik Corporation’s Silk Mill. 
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from inadequate or misdirected light. They represent 
a large part of the annual loss from spoilage, which 
has been estimated by a textile-mill authority as about 
214 per cent of the entire output. Modern lighting 
would materially reduce this loss so that it would soon 
pay for itself on this score alone. 

During the past year heavy inroads have been made 
by the draft on the operatives of textile mills. The 
owners have consequently had to increase still more the 
percentage of women employes, which already was 
large. During the training of new workers specially 
close supervision must be given to them and they 
should be afforded every facility to aid them in mas- 
tering their tasks, else serious mistakes with inferior 
output and possibly accidents to the operatives them- 
selves and the machinery are likely to result. This 
makes the provision of better lighting timely. 


How IMPROVED LIGHTING INCREASES TEXTILE 
PRODUCTION. 


It has already been shown that a modern system of 
lighting reduces accidents, improves the worker’s con- 
dition and reduces the spoilage of the work done. The 
better supervision made possible by good lighting also 
diminishes loafing. Each of these in turn increases the 
rate of production, either directly through decrease of 
time and material lost or indirectly through the im- 
proved general efficiency of the operatives. | 

It is obvious that an unskilled operative will take 
considerably more time to thread a shuttle or set of 
knitting needles or tie a broken thread when there is 
poor light than when there is good light, because any 
ordinary individual finds it more difficult to thread a 
needle at dusk than at noon. Even a skilled and highly 
dexterous operative will take less time for these and 
similar operations under an improved illumination. 

But more important even than this is the reduction 
effected by good lighting in the time loss between 
automatic stoppage of a loom because of a broken 
thread and location of that thread. If the operator 
has to grope around in semi-gloom to find the thread, 
this means an absolute loss of the productive capacity 
ot an expensive machine. Progressive mill men realize 
that every minute thus lost is an irretrievable waste 
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Uniform iilumination From Two Rows of) Mercury-Vapor Lamps. 
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and every effort should be made to obviate it. The 
value of good lighting in minimizing this loss is not 
sufficiently recognized, however. 

The extraordinary demand for speed in production 
as the result of the war has caused some progressive 


textile mills in the South to speed up their looms as 


much as 25 or 30 per cent above what was until re- 
cently considered to be the maximum safe limit. 
Although this means shortened life of the machines 
through more rapid wear and tear, it easily has paid 
in the increased production obtained from the mill 
facilities and labor available. To make this increased 
speed feasible required considerable increase in the 
illumination so as to make the stoppages a minimum 
and thus avoid neutralizing the advantages of the 
higher speed. 

The electrical engineer of this same organization 
emphasizes the fact that as a rule a mill is in actual 
operation only 8, 9 or perhaps 10 hours a day, whereas 
the interest and other fixed charges on the heavy 
investment in buildings and machinery go on for 24 
hours a day. Consequently the more intensive use 
obtained from this investment, the greater is the profit, 
since the fixed charges and labor cost per unit of out- 
put are thereby reduced. It therefore pays to get the 
utmost out of the lighting equipment by operating it 
at even higher than rated efficiency, since the added 
illumination obtained will permit of more intensive 
production all round. 

Another way in which good lighting makes it pos- 
sible to get increased output from the same investment 
in plant and equipment is to operate the mill with two 
or even three shifts per 24 hours. On account of the 
large amount of machinery used in textile mills the 
investment per employe amounts to nearly $2000, 
which is an exceptionally high figure. If the mill is 
idle 14 to 16 hours a day, this investment is producing 
only a third or a little over of what it is capable of 
doing. By double or triple-shift operation the fixed 
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charges are therefore reduced to one-half or one-third. 
Formerly night operation was considered to be im- 
practicable; in fact, it was almost impossible to get 
men to work at night; this was chiefly because of the 
poor lighting available as compared with daylight. 
With modern lighting equipment it is possible to repro- 
duce daylight conditions very closely and in some 
respects to surpass them, certainly as to constancy and 
uniformity of the illumination obtained. That mill 
work can be done satisfactorily at night is shown by 
the fact that it not only is done, but in some mills more 
work is actually turned out per man than by day. Night 
work is therefore a valuable means of cutting down 
production cost while at the same time increasing the 
output for a given mill equipment. 

The question may arise, how much increase of out- 
put can be obtained from improved lighting? This 
depends on a number of factors that make an exact 
answer impossible. Definite data obtained from actual 
trials are also scarce because of the difficulty of making 
a fair test wherein no conditions are changed except 
the lighting. A number of experiences may be cited, 
however. 

A specific answer was obtained in a knitting mill 
where the piece-work system of payment prevailed. 
After the installation of improved lighting it was 
found that the pay envelopes averaged about 8 per 
cent more than before—conclusive evidence of that 
much increase in output. In a woolen mill it was 
reported that the efficiency of the weaving department, 
whose lighting had been modernized, was increased 
about 20 per cent. Ten per cent has been reported in 
many textile mills and may be taken as an average 
value of the increased output from good lighting. 


Low Cost oF Goop LIGHTING. 


This increased output, together with the other addi- 
tional benefits already mentioned, is obtainable at an 
extremely low cost. The total cost of lighting equals 
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Fig. 6.—Blanket Weave Room, Seymour Woolen Mills, Seymour, Ind. This illustration From Mazda Lamps Increased the Effici- 
ency of This Cepartment Atout 20 Per Cent. 
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Fig. 7.—Weave Room in Republic Cotton Mills, Great Falls, S. C. Glare-Free and Evenly Distributed Illumination by Indirect 
Lighting Fixtures With Special Glass Covers. 


cnly a fraction of 1 per cent of the wages, estimated 
in some cases as low as one-tenth of a per cent. Even 
if it were as much as I per cent and the work day were 
10 hours, if the lighting saved the operative six min- 
utes a day it would fully pay for itself on this score 
alone. : 

In an industry that does not hesitate to replace an 
obsolete spinning machine or weaving loom if by so 
doing production can be increased by a few per cent 
so as to offset the increased investment, it is obvious 
that the relatively low cost of modernizing the lighting 
should offer no barrier to rehabilitating it on scientific 
lines because the increased output and other impor- 
tant advantages thereby obtained will pay for the 
change in a very short time. 


How TO RECOGNIZE Poor LIGHTING. 


The wide-awake textile manufacturer appreciates 
the value of good eyesight and good lighting in his 
industry, but is apt to believe that the lighting he is 
furnishing is ample for the purpose, especially if he 
has already made some improvements on it in recent 
years. A lighting expert, of course, could in a rapid 
inspection point out manifest shortcomings in the light- 
ing system, but it is desirable that the owner and his 
superintendent be able to recognize poor lighting both 
directly from the equipment and illumination and 
indirectly from the symptoms it shows in the oper- 
atives. The most common faults will therefore be 
briefly mentioned below. 

Carbon and Other Obsolete Lamps—There is 
practically no excuse for still keeping in service the 
now obsolete carbon or metallized-filament incan- 
descent lamps, whose inefficiency compared with mod- 
ern lamps is especially objectionable when all needless 
waste must be avoided because of fuel economy. Mod- 
ern tungsten-filament lamps, commonly known as 
Mazda lamps, furnish three or even more times as 
much light as the old carbon lamps. 


Bare Incandescent Lamps.—A bare lamp is waste- 
ful because it scatters its light indiscriminately in all 
directions; it should be equipped with a suitable re- 
flector to throw the light where it is needed. A more 
important objection to bare lamps. in the line of vision 
is that their very bright filaments cause objectionable 
glare, which produces eye strain and discomfort and 
also hampers vision by its blinding effect. A properly 
selected reflector not only increases the efficiency of 
the unit, but also helps to screen the filament. In 
cases where the reflection of the direct light of the 
lamp is objectionable from polished surfaces of needles 
and other machine parts, special diffusing means 
should be employed. 

Uneven or Spotty Lighting.—This is very com- 
monly prevalent where drop cords are used. The light 
from low-hung drop lights is confined to a compara- 
tively small zone and outside of:it the illumination is 
relatively low. Even where the brightly lighted zone 
covers the principal work, the contrast between it and 
surrounding areas is so great as to fatigue the eye in 
its effort at accommodation when looking back and 
forth. 

Inadequate Illumination.—By this is meant insuffi- 
cient intensity of illumination, a very common short- 
coming in the older textile mills at least. It results in 
cumulative eye strain, which shows itself in increased 
fatigue, mistakes and accidents and slowing up of pro- 
duction toward the end of working periods. This ap- 
plies to daylight as well as artificial light, many parts 
of large workrooms receiving inadequate daylight even 
at noon. 

Poorly Maintained Equipment.—Even when the 
system was well designed and installed, it will be very 
inefficient if not maintained. This implies lamps 
and reflectors frequently cleaned, burned out and 
Llackened lamps renewed, broken and missing lamps 
replaced, and lamps and reflectors properly mated 
instead of indiscriminately interchanged. Neglect of 
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Fig. 8.—Knitting Room of Milwaukee Hosiery Company, Milwaukee, Wis. 


Indirect Lighting Eliminates Glare From Lamps and 


Knitting-Needie Reflection, While Making a Cheerful Workroom. 


these simple attentions can result only in poor efficiency 
and dissatisfaction. 

Enormous advances have been made in the textile 
industry through adoption of improved machinery 
from time to time, the scrapping of old equipment 
having proven advisable because of the increased or 
better output obtained from the new. Similar big 
progress has been made in the lighting art, especially 
in the last 10 years, during which almost startling 
improvements have been achieved through the devel- 
opment of new lamps, reflectors, fixtures, glassware, 
etc. In fact, it may be said that lighting has been 
almost revolutionized in that time in making it much 
more efficient and much better adapted to the varied 
illumination requirements met with. And the end of 
lighting progress has not yet been reached. There- 
fore, an installation made even as late as 4 or 5 years 
ago may well repay remodeling so as to obtain the 
benefits of the latest improvements in lamps and re- 
nectors. It is the opinion of lighting experts that on 
the average every three years some part of the equip- 
ment will merit replacement with profit. | 


LIGHTING REQUIREMENTS IN TEXTILE MILLS. 


Textile mills have fairly definite general require- 
ments as to illumination, although there is considerable 
latitude as to details. The work done being largely 
close visual work, the lighting should be as perfect 
as possible and wherever permissible should closely 
approach the standard of the best daylight, which is 
that from the unclouded north sky. 

In general, as is the case in any industrial plant, 
the illumination should satisfy three fundamental re- 
quirements given, in the order of their relative impor- 
tance, as follows: 

(1) It should be adequate and suitably directed for 
cfiiciently doing the work to be carried on. 

(2) It should be free from glare, great contrasts 
and sharp shadows. 


(3) It should be reasonably efficient. 

Considerable advance has taken place in the ideas 
of illuminating engineers as to what is adequate illu- 
mination. This is because the higher efficiency now 
obtainable from lighting equipment makes it feasible 
to approach daylight intensities and the closer we ap- 
proach them the more satisfactory are the results. 

The following table gives illumination intensities 
recommended by the engineering department of a 
prominent lamp works, these values being similar to 
those in the Ohio Factory Lighting Code. 


Foot-candles 


Cotton Mills— at work. 
C—Opening bales, carding, slashing, ring spinning, 

roving, spooling, lapping, warping, packing, 

BSD. Saaai bw k Baa ewe ta Md ares 2to4 
D—Drawing in, weaving, dyeing..............e.. 3 to 5 
PERRO CUINE | E sb E E T AS SO ORE 10 to— 

Woolen Mills— 
C—Receiving, carding, dyeing, twisting........... 2to4 
Db—Washing, combing, picking, warping, packing, 
i SOI. 4056505 baean a a A aN 3 to5 
BWV OUI savas aide bn ore Wea We rae WW aes we Oe ws 4to8s 
PTSD eCting,... DOPCHING: sis do6000:0.4s 68.050 00 ok 10 to— 
Silk Mills— 
C—Recelving, packing, Shipping... seseris t asss 2 to 4 
D—Quilting, throwing, winding, warping, finishing. 3to5 
GVEA VE © Waid a bP beh opined so Sad wld we ASiee ack ae ake 4 tog 
Knitting Mills— > 
C— Napping, packing, shipping............ccscee. 2to4 
D—Knitting, looping, seaming, finishing, inspect- 
ha) A T sired Pa aw ANS Meas leeleen kbs ae hee on 3 to 5 
All Mills— 
A—Roadways and thoroughfares in yards........ 0.4 to 0.5 
B—Stairways, passages, elevators............... 0.5 to 2.0 


These values are shown graphically in Fig. 9. 


The foot-candle used in this table is the common unit of 
illumination. It is the lighting effect produced upon a surface 
by a standard candle at a distance of 1 foot. This effect varies 
inversely as the square of the distance. so that a lamp giving 
off 16 candlepower uniformly in all directions would produce 
a uniform illumination of 1 foot-candle at a distance of 4 feet. 


Aside from adequacy of the illumination at the 
work it should be directed so as to illuminate not only 
horizontal but also vertical surfaces. For this purpose 
the reflector chosen should have a fairly broad light 
distribution and not almost exclusively straight down- 
ward. Until very recently the deep bowl reflector has 
been chiefly recommended, but the~broader dome re- 
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Fig. 9.—lIllumination Intensities Recommended for Textile Mills. 
Based on Factory Lighting Code of Ohio. 


flector is now coming into extensive use for this very 
reason. 

The location of the lighting units must be such as 
to secure the intensity and uniformity desired at the 
work. This does not mean placing a drop cord over 
the critical part of a loom that must be most watched 
and leaving the rest in relative darkness. Modern mill- 
lighting practice in this regard is to use modified gen- 
cral lighting, the units being placed quite high so as to 
light every part of the machines and surrounding aisles 
to a fairly high intensity and spaced a little closer 
together where it is desired to concentrate more light. 
No effort should be made to throw all the light down 
on the work and leave the ceiling and any belts and 
shafts on it in gloom. Both cheerful atmosphere and 
safety require that the upper part of the room receive 
some light from the units, especially if the goods woven 
are dark and do not reflect much light to the ceiling. 

Freedom from glare and its baneful effects calls 
for one of several means for screening the brilliance 
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Fig. 10.—Finishiing Room, Peerless 
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of the light source. With the deep bowl reflector ex- 
tensively used until recently, direct view of the lamp 
filament was cut off by the edge of the reflector unless 
one looked at the lamp almost directly from belew. 
The dome reflectors now coming into use because of 
their improved distribution require use of a lamp, the 
lower part of whose bulb is frosted or otherwise 
treated to diffuse the direct rays from the filament. A 
special form of dome-shaped reflector includes a silver 
cap that fits snugly over the lamp tip and surrounding 
part of the bulb and thus cuts off all direct light from 
the lamps; this is practically an indirect unit and is 
meeting with favor in mills where directed light is 
desired with substantially all glare eliminated. By use 
of semi-indirect units, glare effect is also greatly re- 
duced and by pure indirect lighting it is made a min- 
imum. 

Avoidance of great contrasts between the loom and 
surrounding area is desirable, not only because of the 
diminished eye strain but also because of safety. Like- 
wise, very dense shadows should be avoided, which 
means that general lighting and fairly uniform dis- 
tribution should prevail throughout the room. 

The third requirement pointed’ out above was for 
reasonable efficiency in the system. Formerly exces- 
sive importance was placed on efficiency at the expense 
of real effectiveness of the illumination. In view of 
the high efficiency of modern lighting units, it is good 
practice to utilize some of this for getting better dis- 
tribution and greater freedom from glare. 

No mention has been made in the foregoing regard- 
ing the color of the light sources. The fact is that no 
artificial light source is an exact duplicate of north-sky 
daylight. It is found that in textile mills, even where 
delicately colored fabrics are being woven, absolute 
daylight quality of the light is not necessary. In fact, 
the mercury-vapor lamp, which of modern sources is 
the most removed from daylight, is used with high 
satisfaction in textile mills. Although it distorts colors, 
it permits detection of different colored threads easily 
because of the high acuity of vision it promotes. 

Only in color-matching and dyeing is true daylight 
color effect necessary in the illumination. A very close 
approximation to it can be obtained with the Moore 
tube or special “true-tint” Mazda lamp. 
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= Coal Conservation in Fact 


Coal in Gaseous and Pulverized Form Must Eventually Replace Lump 
for True Conservation—Federal and State Supervision Advocated 


By C. R. KNOWLES 


Consulting Engincer. 


N TIMES of stress like the present, when con- 
| servation is the great watchword of the day; when 

the nation has begun to realize the enormous wastes 
of time and materials which is going on and has been 
going on for years; when every bit of energy has to be 
put forth to save in every possible way, the fuel prob- 
lem looms up as one of the important if not possibly 
the most important one for present consideration. 

In no one way has there been and is there greater 
waste than in the use of fuel for domestic and manu- 
facturing purposes. 

In domestic uses there is hardly any a\tempt made 
to obtain anything like efficiency of fuel consumption ; 


the apparatus in the vast majority of cases is inefficient, . 


noorly designed and installed, and the people who have 
to operate such apparatus are either poorly informed 
as to the proper way to do so or are careless and lack- 
ing in incentive to obtain the best results. 

There are thousands of domestic heating installa- 
tions where the fuel losses through the furnace grate 
are not less than 25 per cent and very many where the 
percentage of loss runs as high as 50 per cent. In 
manufacturing uses it is safe to say that the great 
majority of boiler furnaces have an efficiency of fuel 
conversion of less than 50 per cent and when it is con- 
sidered how vast is the number of varied manufactur- 
ing industries, these losses run into astoundingly large 
figures, 

Under present war conditions and the unusually 
severe weather conditions of the past winter, the fuel 
shortage became most acute and the public then real- 
ized, if never before, the great necessity for an ample 
fuel supply, and various expedients, such as the limit- 
ing or the denying of the fuel supply to various indus- 
tries deemed by the Government as, for the time being, 
nonessential; the elimination of the excessive use of 
iluminants—gas and electricity—for display and over 
lighting purposes; the setting of the time ahead one 
hour to conserve daylight, and others, all more or less 
meritorious but temporary in character, have been and 
are being used. 

All such operations, while they undoubtedly help to 
tide over and enable a temporary control to be obtained 
over the existing critical conditions, do not strike at 
the root of the matter nor are a remedy for the ever 
present vast fuel wastes which are continually going 
on 305 days in the vear. 

These wastes lay right with the consumer, who 
either does not know of them, or knowing, willfully 
continues and makes no effort to reduce or eliminate 
them. 

In an editorial in the Erectricar Review, May 25, 
1918, entitled, “The First Practical Step Toward Fuel 
Conservation,” it is stated that the remedy for reliev- 
ing the fuel famine such as occurred during the last 
winter and which is still with us, “hes in educating 
those responsible for the plants” consuming coal as a 
tuel, “as to how best to operate them and insist that 
they employ means and apparatus for doing it.” Fur- 
ther, “those plants . . . should be regulated and their 


performance controlled by federal, state or civic 
authorities that the nation’s coal supply be not need- 
lessly and wantonly impoverished.” “Civic depart- 
ments for boiler inspection and smoke abatement and 
allied insurance interests should immediately operate 
with federal or state authorities to improve these 
plants where feasible.” 

It seems to the writer that the ELectricaL Review 
has put its finger on the basic trouble and has indi- 
cated the remedy. The aim of every coal user should 
be to obtain the maximum of heat from a given weight 
of coal, use less and utilize more. 

To do this the users of fuel should be shown where 
their present methods of utilization are faulty, where 
changes of apparatus could be made which would 
cause a betterment, what fuels are best for their use 
end the best forms in which to use them and how to 
operate their combustion apparatus with a minimum 
of cost and a maximum of output. Two points in 
this connection stand out most prominently: the char- 
acter of the fuel and its method of application. 

It is undoubtedly true that the use of coal in lump 
form is not its best form of application, and that it is 
necessary to break up a fuel to such uniform size that 
the oxygen of the air can unite perfectly with it for 
combustion, and that the finer it is the more com- 
pletely it can be oxidized and consumed. As early as 
1881, Sir William Seimens said: “I am bold to go so 
far as to say I consider it barbarous to use coal for 
any purpose in its crude state and believe that the time 
will come when all crude fuel will be separated into 
its component parts before utilization.” 

A 1-inch cube of coal exposes but 6 square inches, 

i/24 of a square foot, of surface area for absorbing 
oxygen and liberating heat, but when pulverized to a 
proper degree of fineness it will expose from 20 to 25 
square feet of area—soo to 600 times as much area— 
for oxidation so that the finer the coal is divided the 
more complete will be the combustion. 
_ That this is true is borne out by the enormous pub- 
lic use of the finer sizes of coal—pea, buckwheat and 
rice sizes—in furnaces properly equipped for their use 
and also indicates that ultimately the best and most 
economical use of coal is in its pulverized form, in 
which form practically complete and smokeless com- 
bustion takes place. 

It also follows that the combustion apparatus mest 
be of such a character as is best fitted for the form of 
fuel used, becoming simpler and more efficient in form 
the finer the subdivision of the fuel and reaching its 
ultimate of simplicity and efficiency when fincly pul- 
verized coal is used. i 


ULTIMATE COAL CONSERVATION. 


It is the opinion of the writer that the ultimate 
form of fuel to be used to obtain the best economic 
results is a gas or a near-gas fuel—gas for domestic 
use and pulverized coal for industrial uses. To arrive 
at such a desired condition of economical fuel wtiliza- 
tion there is not the slightest.doubt bid ¢Rat) federal, 
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state or civic control is necessary, otherwise substan-~ 
tial progress will not be made, because the great ma- 
‘ority of fuel users will be satisfied to go on in the old 
way unless compelled to change, not alone for their 
own good but for the good of the great majority. 

The question of smoke abatement is a fair example 
of such a condition. So long as there was no com- 
pelling authority to cause its stoppage, the public at 
large continued to make as much smoke as it pleased, 
regardless of its deleterious effects, but so soon as 
various states and cities enacted laws regulating its 
formation and said this nuisance must be stopped, a 
different condition of affairs came about and in very 
many places the smoke nuisance has been abated and 
eliminated, and the end is not yet. 

That practical steps are now being taken toward 
conserving the nation’s fuel is evidenced by the action 
of the Fuel Administration in starting a widespread 
investigation of all steam-making power plants with a 
view to obtaining data as to their capacity, condition 
and efficiency, by means of which they will be enabled 
to instruct plant owners and operators as to the best 
manner in which to improve their plants and increase 
their efficiency. 

This is a move in the right direction, but it should 
go farther and investigate the various forms of fuels 
and their applications and after arriving at definite 
conclusions as to what is the best for the great major- 
ity of fuel consumers, to formulate these conclusions 
znd enact rules and regulations for their enforcement, 
not drastically, but in such a manner as will cause the 
least amount of hardship to the individual and ulti- 
mately attain the desired result. 

The day is past when the nation’s fuel may be 
indiscriminately squandered according to individual 
whim, and the time is coming when it will be a cause 
of wonderment that the present laxness and wastes in 
use of fuels ever existed or was ever allowed to exist. 

This is no pipe dream but a stern reality. It means 
hard, continued and patient work and will take time 
for its accomplishment, but it can be done, as the writer 
knows, and will be done, as he feels assured. 


THE FUTURE OF BRITISH ELECTRICITY 
SUPPLY. 


Ambitious Reorganization and Extension Proposals. 


The discussion of the question of nationalization 
of electric power supply in the British Isles has been 
carried a stage further by the completion and publica- 
tion of the report of the Board of Trade Electric 
Power Supply Committee. In May, last year, the com- 
mittee issued a number of preliminary conclusions set- 
ting forth that the use of electric power supplied at the 
lowest possible price formed a highly important ele- 
ment in securing the most efficient methods for indus- 
try and the reduction of manufacturing costs. It was 
recognized that industrial competition in the future 
would call for increased average output per head with 
higher wages per worker. Upon these requirements 
was based the argument against the present system of 
supply of electricity by many small and separate au- 
thorities. It was recognized that however desirable in 
Itself, the inter-connection of existing systems could 
not alone meet the requirements of the situation, and 
that a comprehensive system of generation with reor- 
ganized supply where necessary, should be established 
as soon as possible. Since that date a great deal of 
evidence has been taken, experts of all leading electric 
supply interests being heard. The national aspect of 
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the matter, the outlook for the future, and many 
points respecting ownership, operation, organization 
in new areas, the setting up of commissions and their 
duties, and so forth, were covered in the course of the 
investigation. These are fully set forth in the report, 
and the recommendations advanced are: | 

(1) That a new body, to be called the Electricity 
Commissioners, should be set up, to whom should be 
transferred the existing powers of the Board of Trade, 
Local Government Board, Local Government Board 
for Ireland, and Scottish Office, relating to the supply 
of electricity, and to whom large additional powers 
should be given for regulating and encouraging the 
generation and distribution of electricity. 

(2) That the Electricity Commissioners should, 
subject to an appeal to Parliament in certain cases, 
have general control over the generation and distribu- 
tion of electricity in the United Kingdom. 

(3) That the existing system under which elec- 
tricity is separately generated for small areas should 
be abolished. 

(4) That the Electricity Commissioners should, 
after local inquiries, divide the United Kingdom into 
districts technically suitable for the economical gener- 
ation and distribution of electricity. 

(5) That in each electrical district a District Elec- 
tricity Board should be set up which should purchase 
all generating stations of authorized distributors 
whether local authorities, companies, or power com- 
panies. 

(6) That the District Electricity Board should be 
responsible, by themselves or their lessees, for the fu- 
ture generation of electricity in their district and for 
the establishment of new generating stations and 
proper systems for the main transmission of electric- 
ity in their district. | 

(7) That existing electrical undertakers should, if 
they so desire, retain their power of distributing elec- 
tricity within their local areas, but should purchase 
electricity in bulk from the District Electricity Board 
or their lessees, one provision being made for control- 
ling the profits of distributors so as to insure a cheap 
supply of electricity to consumers. 

(8) That District Electricity Boards should make 
no divisible profits. 

(9) That District Electricity Boards should be 
financed, in whole or in part, by funds raised with 
Government assistance, except where it is shown to be 
desirable and practicable to finance the boards locally. 

(10) That largely extended powers should be 
granted for the use of overhead wires, wayleaves and 
acquisition of water rights. 


FRENCH FIGHTERS, KNOWN AS BLUE 
DEVILS, ENTERTAINED BY EDISON. 


The Blue Devils of France, who have been visiting 
the United States, had the pleasure of being enter- 
tained recently at Orange, N. J., by Thomas A. Edison, 
who spent a part of a day with them. The French 
fighters were shown through the workshops and labora- 
tories of the great electrician, and allowed to see much 
that is ordinarily kept from public view. One of the 
incidents of their visit was the presentation by Mr. 
Edison of a phonograph, with records for reproducing 
patriotic songs in English and French. Another fea- 
ture was a short parade by 7000 Edison workers, led 
by the Edison band, to an open-air meeting place. 

Mr. Edison, at the conclusion of the open-air meet- 
ing, entertained the Blue Devils at a Jawn luncheon at 
his beautiful home. 
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AMERICA’S ENERGY SUPPLY. 


By CHARLES P. STEINMETZ. 


The gist of the paper is to demonstrate that the econom- 
ical utilization of the country’s energy supply requires gener- 
ating electric power wherever hydraulic or fuel energy is 
available, and collecting the power electrically, just as we dis- 
tribute it electrically. , l 

In the first section a short review of the country’s energy 
supply in fuel and water power is given, and it is shown that 
the total potential hydraulic energy of the country is about 
equal to the total utilized fuel energy. 

In the second section it is shown that the modern syn- 
chronous station is necessary for large hydraulic powers, but 
the solution of the problem of the economic development of 
the far more numerous smaller waterpowers is the adoption 
of the induction generator. However, the simplicity of the 
induction generator station results from the trelegation of all 
the functions of excitation, regulation and control to the main 
synchronous station. The economic advantage of the induc- 
tion generator station is, that its simplicity permits elimina- 
tion of most of the hydraulic development by using, instead 
of one large synchronous station, a number of induction gen- 
erator stations and collecting their power electrically. 

The third section considers the characteristics of the in- 
duction generator and the induction-generator station, and its 
method of operation, and discusses the condition of “drop- 
ping out of step of the induction generator” and its avoid- 
p" the appendix the corresponding problem is pointed out 
with reference to fuel power, showing that many millions of 
kilowatts of potential power are wasted by burning fuel and 
thereby degrading its energy, that could be recovered by 
interposing simple steam turbine induction generators between 
the boiler and the steam heating systems, and collecting their 
power electrically. It is shown that the value of the re- 
covered power would be an appreciable part of that of the 
fuel, and that organized and controlled by the central sta- 
tions, this fuel power collection would improve the station 
load-factor, give the advantages of the isolated plant without 
its disadvantages, and produce a saving of many millions of 
tons of coal. 


METHOD OF SYMMETRICAL CO-ORDI- 
NATES APPLIED TO THE SOLUTION 
OF POLYPHASE NETWORKS. 


By C. L. Fortescue. 


In the introduction a general discussion of unsymmetrical 
systems of co-planar vectors leads to the conclusion that they 
may be represented by symmetrical systems of the same 
number of vectors, the number of symmetrical systems re- 
quired to detine the given system being equal to its degrees 
of freedom. <A few trigonometrical theorems which are to 
be used in the paper are called to mind. The paper 1s sub- 
divided into three parts, an abstract of which follows. It is 
recommended that only that part of Part I up to formula 
(33) and the portion dealing with star-delta transformations 
be read before proceeding with Part IT. 

Part I deals with the resolution of unsymmetrical groups 
of numbers into symmetrical groups. These numbers may 
represent rotating vectors of systems of operators. i m 
operator termed the sequence operator is eo Vi ich 
simpliħes the manipulation. Formulas are derived for t ee 
phase circuits. Star-delta transformations for peel 
co-ordinates are given and expressions for power de uced. 
A short discussion of harmonics in three-phase systems is 
= “Part II deals with the practical application of this KE 
to symmetrical rotating machines operating on ue Ta 
circuits. General formulas are derived at suc Pal a 
as the single-phase induction motor, sync aoe no gen 
erator, phase converters of various types, are discussed. 
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THE AUTOMATIC HYDROELECTRIC 
PLANT. 


By J. M. DRABELLE AND L. B. Bonnett. 


The automatic hydroelectric generating station of the 
Towa Railway & Light Company at Cedar Rapids, Iowa, is a 


radical step in advance in the elimination of Operator's wages 


in a station of appreciable size, without sacrificing complete 
control. 

This station consists of three 400-kilowatt, 500-kilo- 
volt-ampere, 60-revolution per minute, 2300-volt, vertical 
generating units, tied in to a system, of which the main gen- 
erating station contains about 20,00) kilovolt-amperes in steam 
turbo-generators. One striking feature is the entire omis- 
sion of the usual governors, the waterwheel gates being 
motor driven and controlled by contact-making ammeters. 
Each unit has its individual control panel, consisting of the 
necessary contactors and relays to connect it to the bus at 
the proper time. A motor-driven drum controller gives the 
proper time element between the different steps in the opera- 
tion of placing the generator on the line. Any generator 
can be started either by a float switch when the pond level 
reaches the proper height or by a remote control button in 
the steam station. The starting of the first generator throws 
on the line the motor of one of the two exciter sets, and the 
generator cannot be connected to the bus until the excitation 
voltage has reached the normal value. The Waterwheel gates 
are then partly opened and the generator comes up to ap- 
proximately normal speed. It is then connected to the bus 
without field through an iron-core reactance. Then a weak 
field is applied. Next it is raised to full normal value, and 
then the reactance is short-circuited. The contact-making 
ammeter opens the gates to full gate opening and the gener- 
ator then carries full load in about 40 seconds after either 
the control button is closed or the float switch is closed. 


SUSTAINED SHORT-CIRCUIT PHENOMENA 
AND FLUX DISTRIBUTION OF SALI- 
ENT-POLE ALTERNATORS. 


By N. S. DIAMANT. 


It has been found that the ordinary theories of armature 
reaction or short-circuit impedance tests do not give the 
wave-forms to be expected. In the present case a detailed 
analysis has been made of sustained short-circuit phenomena, 
with particular attention to the question of flux distribution 
under such conditions. And by taking proper account of cer- 
tain details and secondary effects the complicated phenomena 
of sustained short-circuits can be explained. 

It seems fair to conclude that the sustained short-circuit 
phenomena of alternators are amenable to the theories of 
synchronous machines already advanced by Blondel, Potier 
and others. Unless the field and armature flux waves are 
sinusoidal the resultant field under sustained short-circuits 
will be badly distorted. The magnetic oscillations under load, 
no-load and sustained short-circuit are studied by full-pitch 
exploring coils placed on the rotor and stator, and also 
concentrated coils placed on top of a wedge or a tooth and 
having a pitch equal to a slot-pitch or fraction thereof. The 
principal observations observed were those due to the teeth, 
oscillations due to the eccentricity of the rotor, oscillations 
due to armature reaction, and oscillations due to the pulsa- 
tions of the magnetic reluctance caused by the salient-pole 
construction of the machine. 

It is found that there is little difference in the phenom- 
ena with the different forms of short-circuits and the alter- 
nator connected Y, Y with neutral closed, and delta. Atten- 
tion is drawn to the bearing of the results given in the paper 
on what are considered standard methods—of.~testing» large 
alternators. The thorough understanding \of ‘thexaunderlying 
facts and the collection of quantitative data onthe subject 
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for salient as well as non-salient pole generators will throw 
a great deal of light on efficiency tests, cyclic heat run tests, 
short-circuit load loss tests, phase-shifting or feeding back 
method of load tests, etc. In such tests the flux distribu- 
tion and the flux density at different points of the magnetic 
circuit is of considerable importance. It seems to the writer 
that, in such cases, even if it be extremely difficult to devise 
tests and means of predetermining by calculation certain 
characteristics of the machine, without actually loading it, 
it is very desirable to know and understand, as well as pos- 
sible, the internal reactions so that proper rational allow- 
ances may be made. In any case, the detailed analysis of 
these phenomena seems to be a step in the right direction. 


PROTECTION FROM FLASHING FOR DI- 
RECT CURRENT APPARATUS. 


By J. J. LinespauGH anp J. L. BURNHAM. 


The equipment developed for the protection of direct- 
current apparatus as described in this paper is applicable to 
all direct-current apparatus and all methods of operation. 
Special means of protection for use only with particular ap- 
paratus or conditions of operation have not been mentioned. 
The principal steps in the experimental development of high- 
speed vircuit-breakers and flash barriers are briefly given. 

The protection afforded by the high-speed breaker or 
barriers is sufficient for most apparatus and service, but com- 
plete protection for any direct-current apparatus and service 
requires both the high-speed breaker and flash barriers. At- 
tention is directed to the importance of arranging the con- 
nections to the brush rigging so that the magnetic action on 
the arc will be a minimum, and properly directed, so the 
flash will do the least damage. i 


AERIAL CABLE CONSTRUCTION FOR 
ELECTRIC POWER TRANSMISSION. 


——————— 


By E. B. MEYER. 


This paper deals with the problem of supplying high- 
tension electric service where conditions do not permit of the 
use of open wire or underground circuits. 

The methods of overcoming difficulties incidental to pro- 
viding for high-tension service are discussed in detail, to- 
gether with a description of the types of cable used and meth- 
ods of installation. 

One of the special methods adopted by the Public Serv- 
ice Electric Company in meeting war time demands, was that 
of furnishing the customer with primary service by the use of 
aerial cable run on poles and supported by messenger wire, a 
type of construction similar to that used in telephone work. 

This type of construction was first used by the company 
about seven years ago when it was found necessary to connect 
two large generating stations through tie feeders. 

The matter of running overhead wire was considered but 
found impracticable because the line in several places would 
have to cross freight yards, trestles, and bridges, and the 
owners of these structurės objected to open-wire high-tension 
lines. 

Most of the section between these two stations was soil 
of a marshy character, through which it would have been im- 
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possible to run a duct line without the use of foundation 
piling. 

f was, therefore, concluded that the use of aerial cable 
furnished the most satisfactory solution of the problem. In 
this installation ordinary lead-covered cable of the same type 
as that used for underground work was run on a pole line 
' with 50-foot pole spacing. To protect the sheath from me- 
chanical injury there was applied a covering consisting of sev- 


ELECTRICAL REVIEW 


1081 


eral layers of jute and marlin with an outer armor of soft 
steel tape. 

The use of lead-covered cable for aerial work was found 
undesirable, however, because of the excessive weight of the 
cable and the fact that it could not be installed on standard 
pole line construction, and a special form of cable was devel- 
oped to overcome these objections. This cable is illustrated 
herewith. 


THE OXIDE.FILM LIGHTNING ARRESTER. 


By Crossy FIELD. 


The oxide-film arrester is a new type of lightning ar- 
rester invented by the author and made up of a film of in- 
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sulation in contact with a conducting powder. Upon the ap- 
plication of over-voltage, the insulation will be pierced, but 
the powder will very rapidly turn into insulation and plug any 
‘holes punctured in the original insulation by the overvoltage, 
thus forming in substance a resealing insulation. A brief 
description of this arrester is given together with the princi- 
ples underlying its action and a comparison with other types 
of lightning arresters. It is stated that one of the objects of 
the development of this arrester was to decrease the cost of 
manufacture and it was found with the new principle involved 
in the oxide-film arrester, where the powder furnishes the 
film rather than the plate, that the aluminum could be replaced 
by a cheaper metal, such as steel, and, as already described, 
the initial film known in the early stages of development as 
the “paint skin” type could be furnished by a layer of varnish. 
»On first sight, knowing the extreme thinness of the hydroxide 
film on wet aluminum cell it might not seem that the dry cell 
would give the same general characteristics as the wet cell. 
But a comparison of the volt-ampere curves shows the same 
general characteristics. For alternating-current voltages of 
300 volts average per cell the current in the dry cell is of 
negligibly small value up to 40 milliamperes. The power fac- 
tor is nearly unity and the current flow is due to very slight 
leakages through the films. In the case of the aluminum elec- 
trolytic cells there is an equivalent condition, the direct-cur- 
rent leakage current of the order of one milliampere being 
due to leaks through the hydroxide film. In the alternating- 
current aluminum arrester the leakage current on the plate 
area used is much greater, due to the destructive action of the 
alternating current on the hydroxide film. Mention is also 
made of other characteristics of this combination which are 
not used in the present arrester, but which are being applied 
in other development. A few notes of tests on the commer- 
cial arrester complete this paper. With the exception of the 
basic patents issued to the author this is the first time any 
disclosure has been made of this arrester. 


THE OXIDE FILM LIGHTNING ARRESTER. 


By CHARLES P. STEINMETZ. 


A short history of lightning protection of electric sys- 
tems is given, as relating to the three successive types of elec- 
tric circuits; the communication circuits, the power circuits 
of negligible electrostatic capacity, and the high power cir- 
cuits containing distributed capacity and inductance and capa- 
ble of electric oscillation, leading to the three probiems of 
discharging over-voltage to ground, opening the power- cur- 
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rent which follows the discharge and discharging so that no 
power current follows even for a fraction of a half wave. It 
is shown that these problems are solved by the spark gap to 
ground, by the use of non-arcing metals in the multigap ar- 
rester, which opens the circuit at the end of a half wave of 
current, and by the so-called “counter e.m.f.” type of arrester, 
represented by the aluminum cell and the oxide film arrester. 

It is shown that the necessity of taking care of recurrent 
discharges in high-power systems had led to the universal 
adoption of the aluminum cell arrester in such systems, in 
spite of its disadvantage of requiring daily attendance in 
charging, and of containing an electrolyte and oil. 

In the oxide film arrester a type of arrester is presented 
which has the same characteristics and therefore the same ad- 
vantages as the aluminum cell arrester, but does not require 
daily attendance and contains no liquids. 

Its method of operation is explained, and its difference 
from the aluminum cell arrester; the dielectric film, which 
punctures under the discharge, and reseals after the discharge, 
is formed from the solid materials between the terminal 
plates, compressed PbOs, and therefore no spontaneous chem- 
ical action occurs which dissolves the flm, as in the aluminum 
cell, in which the film forms from the aluminum electrode, 
gradually dissolves, and therefore requires daily charging. 

A short description of the construction of the oxide film 
arrester is given, a record of its operation in industrial serv- 
ice for over three years, and oscillograms showing the per- 
formance of this arrester under recurrents, oscillations and 
under high-power impulses. 


LIGHTNING ARKESTER SPARK GAPS. 


By CHESTER T. ALLCUTT. 


This paper describes a new form of high-voltage light- 
ning arrester gap which has been called the “impulse protect- 
ive gap” because of its particular effectiveness in protecting 
against line disturbances of steep wave front. 

The paper opens with a brief resume of some of the 
results of previous investigations of the subject of impulse 
voltages. A discussion of the points involved in securing 
adequate protection against transient voltages of steep wave 
front follows. Particular reference is made to some of the 


conditions that may exist when a high-frequency imoulse is 


superimposed on a low-frequency wave. In this connection 
is shown the desirability of a gap having a selective action, 
making it sensitive to steep wave fronts, and a number of 
forms of gap having this selective property are described. 
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Methods employed in testing these gaps are described and 
the results of a large number of experiments are tabulated. 
Tests on the action of a high-frequency impulse combined 
with a 60-cycle wave are included in the experimental work. 
From the experimental data a number of curves are plotted 
showing the discharge characteristics of the impulse pro- 
tective gap under many different conditions. 

The results of the tests are highly favorable and indi- 
cate that the new gap may have a wide application in the 
held of lightning protection. 


APPLICATION OF THEORY AND PRACTICE 
TO THE DESIGN OF TRANSMISSION 
LINE INSULATORS. 


By G. I. GILCEREST. 


The paper first gives a summation of the items that are 
apparently the main causes of pin-type insulator failures in 
service. Each item is thereafter briefly discussed and the 
opinions of operating men are cited. 

A brief description is given of the method used to deter- 
mine the form of the dielectric field about porcelain insula- 
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tors under normal line voltage. Diagrams of the dielectric 
field and photographs of flash-over tests of theoretical de- 
signs are shown. Thereafter, the necessary modifications of 
the theoretical designs, in order to meet operating and manu- 
facturing conditions, are discussed. 

In the latter part of the paper diagrams and illustrations 
are shown of a proposed type of commercial insulator design 
which has been evolved by linking together the theoretical 
and practical phases of the problem. A comparison is then 
made between the older types of design and the proposed 
type, as regards the resistance of each to the conditions that 
cause failure of the insulator in service. 

In conclusion, a summary is made of the advantages it 
is believed that the new type of design has over the present 
commercial insulator designs. These advantages are as fol- 


(1) When the insulator is dry, the corona and static 
formations are practically limited to the tie wire and line 
wire up to flashover voltage. 

(2) When the insulator is wet, no corona or static for- 
mation occurs up to flashover voltage. The flashover volt- 
ages for given over-all dimensions are thereby increased. 

(3) The leakage resistance per shell is increased grad- 
ually from the head to the center shell. This takes into 
account the probability of the lower sheds becoming dirtier 
than the top. The voltage distribution per shell is, therefore, 
equal when the insulator becomes Ccirty and wet and a heavy 
leakage current passes over the insulator. 

(4) Since the capacity per shell is about equal, the volt- 
age distribution per shell will be equal when the insulator is 
clean and in dry air. 

(5) Since the distribution of voltage per shell depends 
upon the capacity current and leakage current, the distribu- 
tion of voltage per shell in these designs should be approx- 
imately equal under all operating conditions. 

(6) The resistance of the insulator to side pull for a 
given weight and given electrical strength is relatively high. 


Three-Plece Insulator of the Proposed Type of Design. 


This is due to the feature of the design whereby the flow 
line a of the electrostatic field and the mechanical stress lines 
coincide. . 

(7) The design of the individual shells is such that when 
they are tested before assembly the surface conforms to the 
electrostatic flow lines a. This allows testing of the individual 
parts to a higher percentage of service voltage than was pos- 
sible in case of the individual shells of older designs. 

(8) Due to the shape of individual parts and of the 
assembled unit, the insulator sheds when hit by stones, rifle 
balls, etc., do not break beyond surface a. The unit, there- 
fore, offers a considerable percentage of its original resistance 
to flashover after the sheds are broken. The same feature 
tends to protect the insulator from complete failure during 
flashover in service. 

(9) Each characteristic of the insulator which would 
vitally affect durability in service has been treated uniformly 
throughout the line. 


PRE-CHARGED CONDENSERS IN SERIES 
AND IN PARALLEL. 


By V. KARAPETOFF. 


A condenser is charged from a source of direct voltage, 
and then is used as a booster in series with this source to 
charge another condenser. By repeating this process a large 
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number of times the second condenser is finally subjected to 
twice the voltage of the source. This is the principle of the 
Delon apparatus for testing cables, and is explained in a 
numerical example, Then the more general case of two or 
more “pre-charged’”’ condensers in series is considered, when 
these condensers are connected to some source of direct 
voltage; it is shown how to determine the final distribution of 
voltages among them. A similar problem is solved for pre- 
charged condensers in parallel. Finally a general network 
of pre-charged condensers is considered, and equations are 
derived similar to Kirchoff’s laws, from which the final dis- 
tribution of voltages and charges may be computed knowing 
the initial distribution. 


INCREASED HYDROELECTRIC 
MENT IN FRANCE. 


War Leads to Much Greater Use of French “White Coal” 
for Its Industries. 


DEVELOP- 


One of the good results of the war is that it has 
aroused throughout France intense industrial activity, 
and consequently brought about a considerable increase 
in electric power works, formerly scarce in that coun- 
try. In 1904 they numbered 1173, only few of which 
were over 10,000 horsepower. By utilizing the great 
hydraulic forces of the region of the Alps, power was 
supplied to the works in 10 departments, covering an 
area of about 22,000 square miles. The rivers Isere, 
Arve and Durance form resources which are turned 
to good account by 12 hydrometallurgical companies 
representing a total of 180,500 horsepower. During 
1914 various plans for utilizing other waterfalls were 
being considered. Electrometallurgy has been rapidly 
improving during the war, as well as chemical manu- 
factures, so most of the plans made for development 
in these industries have either already been carried out 
or are now in course of execution. 

The manufacture of large-caliber shells and armor 
plate is assured by the help of water power. Thanks 
to the facilities that the transmission of electrical power 
offers, the works which undertake to produce it can 
combine the power of the water descending from the 
glaciers, very plentiful in summertime, with the force 
to be obtained from the waters of the rivers, which are 
swollen by the snow falls of autumn and winter. Such 
is the system as a whole adopted by the Société de 
Energie Electrique du Centre, which supplies electric 
power to the towns and factories of the Loire, the 
Haute Savoie and the Allier, and exceeds 20,000 horse- 
power. 

Before 1914, factories were scarce in the south- 
west of France. One of the remarkable results of the 
war will be the industrial activity produced in the 
regions of Languedoc, Gascony and Guyenne, which 
indirectly causes the development of electrical power 
works and enterprises. The Société Pyrénéenne 
d’Energie Electrique has seen its business amongst 
manufacturers increase vastly since hostilities began. 
Its resources comprise more than 50,000 horsepower, 
obtained from the water from the lakes and rivers of 
the Pyrenees Mountains. 

These new factories, fitted with the most modern 
appliances, and whose capital, to a large extent, will 
be covered by war profits, will after peace is restored 
be called upon to play a considerable role in the 
economic struggle of the future. They will enable 
France to become a large producer of materials for 
which Germany had formerly almost exclusively held 
the monopoly in manufacture, such as chlorine, bro- 
mine, magnesium and products required in the dyeing 
industries. They also allow of very great economy in 
coal, and will become a fresh source of inexhaustible 
wealth and prosperity for the country. 
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The Fuel Administration’s Orders 


N THE several discussions of the fuel situation be- 
fore the recent convention of the National Elec- 
tric Light Association at Atlantic City, the repre- 

sentatives of the Federal Fuel Administration right- 
fully asked for the co-operation of central stations, not 
only insofar as their own uses were concerned but 
also in aiding in conserving the supply among other 
coal consumers in the communities served. It was 
brought out that the Fuel Administration would fur- 
thermore-expect central-station companies to act as 
volunteer members of the administration and curtail 
the supply of power to non-war industries already 
using purchased energy and refuse connection to the 
non-war industries making application for service. 

It is manifestly right and proper that industries 
using central-station service should not receive their 
full requirements of power, while the industries oper- 
ating isolated plants should be denied coal by the Fuel 
Administration, assuming, of course, that both classes 
are not engaged in war work. But it should be re- 
membered that in practically all states utilities are pro- 
hibited by franchise or public service commissions 
from discriminating in the supply of energy and are 
therefore not permitted by law to give the co-operation 
that the Fuel Administration so obviously requires. 

Here is a situation that requires and deserves 
prompt congressional action so that the President may 
delegate to the Fuel Administration the power to regu- 
late the rationing of service. As pointed out by Alex. 
Dow, president of the Detroit Edison Company, cen- 
tral stations are anxious to co-operate with the Fuel 
Administration but are handicapped by restraining 
municipal ordinances and state laws. 

Utility interests, through their national committees, 
should continue to bring these facts to the attention of 
Congress so that speedy relief may be had. 


~The Movement to Curtail Residence 
Lighting 

F PRESS reports from Washington are to be 
| believed, effort is afoot to curtail the use of gas 

and electricity in the home, and thus save coal, by 
limiting the monthly consumption to 50 per cent of 
that for the corresponding periods last year. This 
savors of a similar law recently initiated in England, 
for certain sections of the country far-removed from 
sources of coal supply. 

This would be a foolish piece of legislation, if it 
ever came to anything, which we indeed doubt. To 
begin with, the saving of coal and the reduction of 
gas and electricity permit of very small reduction in 


the average home without radical departure from 
orthodox home life; secondly, enforcement of such 
a law would be difficult, and probably cost more than 
would be saved, a condition, obviously economically 
unsound ; thirdly, such a saving is unnecessary. 

Lighting in the average home needs improvement 
rather than the reverse. Lighting exerts a powerful 
influence upon the health and comfort of the individual, 
upon the restfulness, domesticity and happiness of 
home life, and upon eyesight and the conservation of 
vision. Good lighting is an important factor in domes- 
tic and home life, psychologically and morally, and 
physically therefore. Efficiency of the individual in 
the world’s work, and therefore of the entire nation, 
must begin in the home. Preparedness, likewise, be- 
gins in the home, preparedness for the battles of life, 
and the parts played by men and women in the affairs 
of the world are ultimately affected by the home con- 
ditions and influences indiscriminately. To curtail by 
fifty per cent the light and warmth in the home is to 
strike a blow at the homes of the nation. 

On the other hand electricity consumption in some 
homes, can doubtless be reduced without doing harm. 
Assuredly electric light and power is wasted in some 
cases, though we believe in only a small minority. 
Porch lights, piano lights, ornamental units scattered 
about for aesthetic rather than the utilitarian reasons, 
the continued use of lights not needed, and so on, these 


wastes can be dispensed with. 
But before commencing to do away with lighting 


in the home, which, per se, might be classed as essen- 
tial, why not do away with the needless lighting of the 
obvious non-essentials such as exist almost everywhere 
outside the home. The saving would be larger, the 
objections to it fewer, and results would be more 
easily accomplished. Disallow the lighting of the 
exteriors of theaters and exhibitions during daylight: 
forbid dazzling illumination of store windows; stop 
the supposition of ornamental lamp clusters by progres- 
sive merchants where sufficient city street lighting 
already exists. 

Start a move afoot to save electricity and gas in 
the home by all means. But let it be done wisely and 
effectively. To order a reduction in consumption of 
50 per cent that of the past year is as ridiculous as it 
is unwise, and almost as impractical. Let saving come 
by national appeal—we are all of us with the President 
from first to last for winning the war in the shortest 
time—backed up by co-operation by the utilities who 
know their customers’ loads, number of outlets, types 
of lamps, and so forth. Let's all save but let the saving 
be wise. 

There are other aspects of this case. While the 
fuel cost may be from 30 to 60 per cent that,of energy 
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for the large bulk consumer, it will be nearer 4 to 6 
per cent for the residence consumer. Less lighting in 
the home means less comfort for the family, and also 
less income for the central station. The saving would 
at best be small. In any case it would be expensive, 
expensive for the family and home life, costly to the 
utility and disadvantageous to the nation. 


American Institute of Electrical 


Engineers’ Convention 
HE thirty-fourth annual convention of the Amer- 
T ican Institute of Electrical Engineers, held this 
week in Atlantic City, is the second annual 
convention held by our national technical electrical 
society since the advent of this country in the 
world-war. Judging by the ambitious program, and the 
keen attendance, the Institute has lost nothing of its 
ability to contribute to the advancement of science and 
progress in applied electrical science, and this notwith- 
standing that more than Io per cent of its members 
are in the national service. Not a war convention in 
the strict sense, the effect of the war makes itself ap- 
parent in the program of papers, and it is easy to un- 
derstand why the efficient utilization of power and ma- 
terials, the use of automatic instead of manual methods 
of control, and so on, have been the keynotes of the 
majority of papers. 

President Rice’s address was a masterly review of 
the electrical engineering progress of the time, in 
which the improvement of electricity generation from: 
fuel was given a deservedly prominent place. The 
many advantages of interconnection were clearly 
pointed out and it was shown that its extensive de- 
velopment during the past year has proven of very 
timely benefit to the country. As in his midwinter con- 
vention address, Mr. Rice also showed how railroad 
electrification would relieve our transportation prob- 
lems and promote economy in fuel. 

Lightning, in its broad sense, is often with us, at- 
tacking aerial conductors by direct stroke or induced 
charge, going into the underground from the over- 
head or causing oscillations and the piling up of im- 
pulse waves according to atmospheric conditions on 
the one hand and on constants of the load and circuit 
on the other. Lightning, so-called, may thus occur 
from without or within, hence protection from one or 
the other or both is a necessary part of most systems. 
The oxide-film arrester discussed at the convention 
appears to be a radical improvement over the older 
type of aluminum arrester. To have eliminated the 
necessity for frequent periodic charging of the new 
type 1S an immense stride in arrester design, and one 
that should hasten the day when better protection is 
obtainable for isolated apparatus and lonely exposed 
stretches of line. 

Insulation has always been a subject inseparably 
linked up with electricity. From the first, electrical 
problems have been ones of insulation, and so they re- 
main today. Developments appear so fast that the in- 
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sulation problem, apparently solved, has to be solved 
again, because of higher voltages, placing indoor ap- 
paratus outdoors, higher energy densities and result- 
ing higher temperatures therefore, and so on. In- 
sulator design has changed from the cut and try to an 
efficient blending of theory and practice, so that today 
the design of insulation, whether for an insulator, 
bushing or high-voltage cable, is an almost exact sci- 
ence, a new science that uses fundamental laws. 

Inductive interference, long a bugaboo, might be 
cxpected to make itself more prominent with the com- 
ing of interconnection upon a wider scale, the tying in 
of systems and plants of different wave-form, the use 
of single-pole air-break switches, the ramification of 
rural transmission and distribution lines and expan- 
sion of vast networks. A paper on this subject rather 
shows, and it is a welcome sign, that telephone com- 
panies are recognizing that responsibility for eliminat- 
ing interference of small-current low-voltage circuits 
by the heavy-current high-voltage circuits should be 
mutual in fairness to the former, and must be so if 
interference is to be mitigated. 

It has been said we will blast Germany out of 
French and Belgium soil, and this can only be done in 
reasonable time by the production of vast quantities 
of nitric acid and ammonia. It is from nitric acid that 
smokeless and black powder, picric acid, trinitrotoluol 
and ammonium nitrate are made, and they are needed in 
vast quantities. And one of the simplest ways to make 
nitric acid is by fixation of the atmosphere, a process 
requiring large quantities of power. The needs of this 
process, told by an Englishman, whose country’s needs 
are our needs, but whose country is far less favorably 
situated than ours, is an interesting contribution to war 
subjects and emphasizes our responsibility. 

Our vast latent resources, the shortage of power 
during the last year and one-half and the fuel situa- 
tion even as it is today makes a serious consideration 
of husbanding our power supply of vital importance. 
Our two major natural resources, the black and white 
diamond, are the alpha and omega of national su- 
premacy, for ore deposits are worth little without the 
wherewithal to utilize them. And with the coming of 
conservation of our water powers by efficient usage 
will come the automatic hydroelectric plant that enables 
the chief item of operating expense of the small- 
capacity installation, namely, attendance, to be elimi- 
nated. 

These are only some of the subjects covered at the 
convention, that embraced a program as ambitious as 
it was important. And throughout can be found the 
blending of the college professor, operating engineer 
and manufacturer, a combination that for many years 
has been largely responsible for the wonderfully rapid 
progress made in applied electrical science. 

Altogether, the thirty-fourth annual convention of 
our national electrical society has proved an immense 
success, rich in contributions to our knowledge of 
science, as such and applied, and commendable for its 
aims and accomplishments. 
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American Institute Holds Annual Convention—War Prob- 
lems Discussed at Atlanta—Electrical Contractors to Meet 


AMERICAN INSTITUTE MEETS AT ATLAN- 
TIC CITY. 


Discussion of Engineering: Problems Relating to War 
Conditions Draws Large Attendance. 


While the program for the thirty-fourth annual 
convention of the American Institute of Electrical 
Engineers, held at Atlantic City, N. J., this week pro- 
vided for the usual array of interesting papers on 
technical and engineering subjects, there was never a 
meeting that was more closely related to our everyday 
war problems or that demonstrated so forcefully the 
oft-repeated statement that this is a war of engineers. 
President E. W. Rice, Jr., in his remarkable address 
on Wednesday morning, sounded the keynote of the 
situation when he stated that the engineer is the hope 
of the nation, not only now, when we are at war, but 
even more so in the future—in the days of reconstruc- 
tion following the great peace. 

The mecting was devoted largely to a discussion of 
the engineering problems confronting the central- 
station industry, since it is upon the solution of these 
problems that the adequate and continuous supply of 
power depends. 

The convention included six technical sessions and 
an informal reception and dance on the evening of the 
first day and conferences of Institute ofħcers and sec- 
tion and branch delegates at luncheon each day from 
12:30 to 2:30 p. m. President Rice called the first 
meeting to order at 10:30 a. m. on Wednesday with 
approximately 250 delegates in attendance. Chairman 
J. F. Stevens of the Convention Committee made some 
announcements regarding the program and Mr. Rice 
then delivered the presidential address, which was 
without question the outstanding feature of the con- 
vention. Following this address, which was listened 
to with the closest interest and enthusiastically ap- 
plauded, Comfort A. Adams, president-elect, was intro- 
duced, and in a brief address pointed out that the 
tuture activities of the American Institute should be 
extended and readjusted and its vision perhaps 
widened following our winning of the war. 

President Rice's address, slightly condensed, was 
as follows: 


ADDRESS OF PRESIDENT RICE. 


The progress of the electric science and arts was 
so rapid in the early days that it was relatively easy 
to find plenty of material for a review each year. 
Progress has continued and will continue, but naturally 
shows a decided tendency to saturation in many direc- 
tions. In some instances, this saturation can be dem- 
onstrated to be due to the fact that limits of perfec- 
tion have been so closely approached that little remains 
of possible accomplishment. In other instances the 
slowing up is due to lack of knowledge, or, especially 
at the present time, to lack of workers, such workers 
having been diverted to the work imperatively needed 


to secure us against the attack of our enemy on the 
foundations of our existence. 

In the matter of efficiency, there has been no mate- 
rial improvement for several years in electrical units 
such as dynamos, motors, transformers, etc. The eth- 
ciencies stated in Past-President Lincoln’s address, in 
1915, still remain almost exactly of the same values 
and for the reasons which he so clearly pointed out. 

The efficiency of conversion of mechanical into 
electrical energy, or the reverse, of electrical into 
mechanical energy, is still about go per cent, in the 
average case, under practical conditions of operation; 
the efhciency reaching as high as 97 per cent or 98 per 


-= cent in the most favorable cases, with the large units, 


and falling below 9o per cent in unfavorable cases, or 
in the small units. The efficiency of conversion of 
electricity from high to low potential, as in transtorm- 
ers, also remains substantially the same, reaching as 
high as 98 plus per cent in the largest units. 

It is obvious, as Lincoln pointed out, that no 
change can be expected where such practical perfec- 
tion has been reached. The situation with respect to 
the conversion of mechanical power of falling water 
into electrical energy by our water-wheels and electric 


generators has, for the same reason, remained station- 


ary for several years, and no great improvement is 
possible in practice. 

In the field of thermo-dynamic engines, represented 
largely by the steam turbogenerator unit, some im- 
provement has been obtained. Lincoln stated that 75 
per cent of Rankine efficiency had been obtained in 
some large modern steam turbo units in 1915. This 
has now been increased to 80 per cent in the largest 
units of 35,000 to 40,000 kilowatts, and 75 per cent is 
quite common practice even in such moderate sized 
units as 10,000 kilowatts. This improvement, while 
not large, is doubly important because of the great 
increase in the cost of fuel. It has been realized mainly 
by bringing the practical design more nearly in accord 
with the theoretical by increasing the number of stages 
or processes of steam extraction, reduction of various 
losses, and by improvement in many details which, 
when properly looked after, make, in the aggregate. 
gains of practical importance. | 

The following information illustrates the improve- 
ment in efficiency of turboelectric units beginning 
with the first 5000 kilowatts installed in this country, in 
1903, and continuing up to the close of 1907: 


r-Steam conditions.~ 
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It is gratifying to note that a per cent of Rankine 
efficiency of approximately 80 per cent has been 
reached. This progress reflects great credit upon the 
designers of turboelectric machines and is a record 
of achievement only found in electrical development. 

Concurrently with this improvement in the turbo- 
electric machines, great advances have been made in 
the design and operation of the steam producing 
devices—the boilers, auxiliaries and other features of 
the modern power station. As a result the thermal 
efficiency has been rapidly improved. The thermal 
efficiency to which I refer may be stated as the ratio 
of the total energy produced at the terminals of the 
generator to the total energy in the fuel burned— 
expressed as a percentage. It takes account of all 
losses from the coal under the boiler to the electricity 
at the dynamo terminals. It is the ratio of the heat 
units in one kilowatt-hour divided by the heat units in 
the fuel consumed to produce 1 kilowatt-hour at the 
generator terminals. 

This thermal efficiency is, after all, to the electrical 
engineer the most important measure of progress. It 
measures the advance in station fuel economy and, as 
stated, many factors in addition to the improvement in 
turbogenerators have contributed to the result. It 
may obviously be used to express the results of a single 
unit, consisting of turbogenerator with its bank of 
boilers and other accessories, or it may be used to 
designate the combined result of all the units in a given 
power station. 

The progress in the case of a combination unit, 
i. e., turbogenerator, with its boilers, auxiliaries, etc., 
has been as follows: 


Size of Thermal 
Year. unit. efficiency. 
Kw. Per cent. 
1903 Sie canee da oe ae eee we aN 5.000 10.15 
TVR siccesiee cosh gets te a a a Re aes aaa 14,000 15 
DEED E E A E A wd doa rete 20,000 18 
TOLT LS eea a aa a er rae ere ere 25,000 21.6 


For comparison, I may state that large gas engines 
in steel mill practice, under best test conditions, show 
25 per cent thermal efficiency, but in actual operation 
an efficiency higher than 18 to 20 per cent is rare. 

High-compression oil engines of the Diesel type, 
driving electric generators, realize 25 to 26 per cent 
thermal efficiency when new, but are difficult to main- 
tain at such efficiency. 

The figures given must not be confused with the 
much higher thermal efficiencies often quoted for gas 
and oil engines, which refer to indicated horsepower 
and not to electrical output. 

The steam turboelectric unit has not reached its 
limit of thermal efficiency.” Calculations show that, 
with pressure of the order of 500 pounds gauge, a 
thermal efficiency of 26 per cent should be easily 
realized. 

As a matter of interest to electrical engineers, I 
may say, parenthetically, that the steam turbine in this 
country owes its existence and development almost 
entirely to the electrical engineer, and this is not sur- 
prising, as the electrical engineer was familiar with 
the advantages of rotary machines, and perhaps it 1s 
not too much to say, prejudiced in their favor. 

While, as stated, the efficiency of electrical units 
reached about its limit some years ago, those familiar 
with electrical engineering development are aware that 
progress has been made and 1s still possible in the gen- 
eration, transmission and utilization of electrical en- 
ergy. The struggle for improvement in efficiency has 
been transferred from the unit to the aggregate, called 
the system. We cannot have a system of maximum 
efficiency without units of maximum efficiency, but 
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individual units of highest efficiency do not, of them- 
selves, insure that the system upon which they are 
used will be of the highest efficiency, so progress has 
been made in the direction of improving the system 
economy or system efficiency. 

To obtain the highest efficiency in practical oper- 
ation, the element of time enters as a powerful factor 
Our conception of efficiency should not be limited to 
a consideration of the relation between the instanta- 
neous value of available heat units in coal and the 
electrical units produced at the point or points of con- 
sumption, but should consider the relation between the 
total number of heat units in fuel consumed in a given 
time, say 24 hours, to the total number of electrical 
units produced and used in the same time. The 
attempt to improve the efficiency of the system has 
shown the necessity for utilizing the generating units 
and transmission and distributing systems for the 
maximum possible time. 

This has led to the study of such questions as load- 
factors, of generators, of stations, and of the system 
as a whole, to the study of the diversity-factor, to the 
reduction of idle currents in alternating-current sys- 
tems, by the use of synchronous condensers, to the 
reduction of no-load losses of all kinds, to means for 
the reduction of the constant losses in all machinery, 
in transformers, etc. 

The resulting improvement has been effected not 
only by changes in designs of the units themselves, but 
also by their method of use, based upon the recognition 
cf the fact that the elimination or reduction of the 
losses at light load will greatly improve the total 
efficiency, especially when the time of use of the 
apparatus under load is a small part of the total time. 

Automatic substations have come into existence for 
transformers and rotary converters; different power 
houses of the same system have been tied together 
electrically; transmission lines of different systems 
have been interconnected so that the units may be use- 
fully employed for the maximum period or lie idle 
or unloaded for the minimum time. 

This general development has led to marked im- 
provement in total energy efficiency, represented by 
the amount of fuel burned per electrical unit sold or 
utilized, and has also reduced cost of operation and 
charges for investment. There is still room for con- 
tinued improvement in this direction and the progress 
will be rapid due to the pressure for maximum effi- 
ciency in the use of coal and of existing investment at 
the present time. 

Many interesting examples of the methods and 
devices adopted to improve station and system econo- 
my and efficiency may be found throughout the coun- 
try. In California, large electrical systems have been 
arranged to be tied together, electrically, for exchange 
cf power. In Washington and Idaho, power systems 
under different management have made similar ar- 
rangements. In the South, all important hydroelectric 
systems have been tied together for exchange of power. 
The advantage, as I have stated, of such arrangements 
is better utilization of variable stream flow, improve- 
ment in load-factor, increased reliability of service, 
and the net result is to improve the efficiency of the 
system, not only financially, but in a purely technical 
sense. One most important advantage is the obvious 


reduction of the necessary investment in reserve ma-. 
chinery of every description. In Montana, eight hydro- 


electric plants successively use the same stream flow, 
the total effective head amounting to 600 feet, and not 
only is the natural flow of the stream thus successively 
utilized, but all the storage water is effectively used by 
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each plant in series. In this same system the yearly 
load-factor is stated to reach 75 per cent and the mean 
monthly load-factor to reach 8o per cent. 

The interconnection of hydroelectric plants brings 
about another extremely important saving, based upon 
the variation of rainfall in amount and time on the 
different watersheds which are thereby brought to 
serve a common system. It frequently happens that 
there will be plenty of precipitation on one watershed, 
while another watershed may suffer from long contin- 
ued drought. This condition varies not only in the 
same year but in different years. Interconnection 
serves to eliminate these variations by a process of 
averaging, and where the interconnected system covers 
a sufficiently wide area, a remarkable increase in total 
useful power is made available. 

It has frequently happened that thousands of horse- 
power have been wasted over the dams of one system, 
the watersheds of whose plants happened to have a 
wet year, and at the same time, a nearby hydroelec- 
tric plant, supplied by another watershed, was with- 
out water power. The result has been that one system 
would be wasting power while the other was suffering 
from a power shortage which would frequently be 
made up by the operation of an auxiliary steam plant, 
burning a large amount of high grade coal. This con- 
dition has to a large extent been remedied by the inter- 
connections to which I refer. 

It has been estimated, and it seems a conservative 
estimate, that through the saving in reserve equipment, 
improvement in load-factor, and the diversity of dif- 
ferent loads, the useful output of groups of large sys- 
tems may through interconnection be increased about 
25 per cent. 

These advances have been more rapid during the 
last year, due to the imperative demands for economy, 
saving and increased efficiency imposed by the war. 
It is a great satisfaction that the foundation had all 
been well prepared during the times of peace. 

Sixty-cycle systems have shown during the past 
few years a more rapid growth than 25-cycle, and it 
1s now estimated that 60-cycle systems represent about 
79 per cent of the total power supplied in the country. 
This is undoubtedly due to the lower cost of trans- 
formers, generators, induction motors, and similar 
apparatus. The relative growth of 60-cycle as com- 
pared with 25-cycle is reflected in the case of steam 
turbine installations. In 1910 about 60 per cent of the 
steam turbine electric energy of the country was sup- 
plied from 60-cycle units; in 1917 this had risen to 
approximately 75 per cent. 

Marked advances have been made during the past 
year in the application of electricity to the electric 
furnace. It is estimated that the number of electric 
furnaces in the United States has increased about 40 
per cent in the past year and that there are now in 
operation over five times the number that existed five 
years ago. The world’s output of steel from electric 
furnaces has now grown to approximately 4,000,000 
tons per annum. 

Experience has demonstrated that the electric fur- 
nace can utilize the cheapest and most inferior raw 
material to produce steel of the most uniform and 
highest quality, with the greatest regularity. The cost 
of steel so produced, while reasonable, considering its 
quality, was higher, until recently, than that produced 
by the open-hearth method. It is now possible to pro- 
duce electric steel at substantially the cost of that pro- 
duced by the open-hearth method. This result has 
been brought about partly by the increased cost of the 
open-hearth method, due to a variety of well-known 
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causes, but largely by a reduction in the cost of the 
electric furnace operation. The marked change which 
has taken place in the reduction of the cost of oper- 
ating electric furnaces is based upon greatly increas- 
ing the rate at which energy is delivered to the metal, 
both during the melting and the refining period. This 
has reduced the time required for an individual heat 
and also the kilowatt-hours required per ton of metal 
melted, with a net result of increasing the daily output 
of the furnace. 

_ Electric resistance furnaces of large sizes, for spe- 
cial heat treatment requiring unusual exactness, are 
being extensively used, producing results greatly supe- 
rior to oil or gas-fired furnaces. 

Electric welding, both by the arc and incandescent 
method, is being rapidly extended and is destined to 
greater development in shipbuilding and similar oper- 
ations. 

Electrical engineers have been devoting much time 
to the solution of many war problems. It is not 
desirable or possible to review such work at present, 
but when the veil is lifted, we will all be gratified with 
the result. We must content ourselves with the mere 
statement that this work has covered means for the 
detection of the pirate submarine; wireless signalling 
and telephoning for Army and Navy, and aircraft 
devices ; searchlights of novel design and great power; 
improved methods in manufacture of ammunition, 
ordnance; electrochemical work of every description; 
clectric welding; X-ray sets of greater simplicity and 
accuracy, and many other lines too numerous to even 
mention. 

In my address at the opening of the midwinter 
convention of the Institute, in February, 1918, I called 
attention to the advantages which it seemed to me 
would follow a more general electrification of the 
steam railroads of the country. I merely repeat at the 
present time that electric locomotives have been so 
improved and simplified that they are competent to 
haul the heaviest train that can be held together with 
the present train construction; to operate at the high- 
est speed permissible by the alignment of the road and 
independent of its grades; and that the electric loco- 
motives can meet in the most efficient and adequate 
manner the transportation problems confronting the 
country, and offer better results than are now obtained 
or seem possible with steam locomotives. 

There can be no question that railroad electrifica- 
tion is not only economical but imperatively needed to 
improve the present standards of steam operation. Our 
mountain districts are congested almost entirely by the 
limitations of the steam railroad systems, and the addi- 
tion of more tracks, under such conditions, is not the 
best solution of the problem. The electrified divisions 
of the steam roads have been free from troubles dur- 
ing the past severe winter and I repeat that the coal 
famine which the country suffered last winter could 
have been largely avoided if the steam railroads had 
been electrified. Moreover, it should not be forgot- 
ten that steam locomotives burn about 25 per cent of 
the entire coal mined in the United States and that 12 
per cent of the entire ton-mileage movement of freight 
and passengers carried over our railroad tracks is rep- 
resented in cars and tenders required to haul coal to 
supply steam for the locomotives. 

It is a truism, which has been frequently stated, 
that war requires the mobilization of the nation’s in- 
Gustries and their devotion to essential work. This is 
especially true in this country, as it has been necessary 
in addition to create substantially new industries on an 
enormous scale, such as the production of ships, ord- 
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nance, ammunition, airplanes, chemicals, etc. To oper- 
ate these industries, it has been necessary to mobilize 
to the fullest extent our available material and labor, 
but material and labor can only be converted into war 
work by the application of power. This power, in view 
of its great economy and flexibility, must be electrical. 

While this country was fortunate in having avail- 
able a magnificent system of power stations, so great 
was the magnitude of the demand for increased power, 
created by the war industries, that it is estimated that 
there will be a shortage of at least 500,000 kilowatts 
of electric power in the Eastern district. 

It is vitally important that the great electrical power 
producing companies of this country should be helped 
in every way to meet the heavy demand which is placed 
upon them, as it has been demonstrated that the quick- 
est, most efficient and altogether best way to meet the 
demand for power is through the expansion of such 
existing organizations and installations. 

Fortunately, there is general appreciation of the 
fact and comprehensive schemes are under considera- 
tion which will provide for the erection of large steam 
electric power stations in the mining regions. Favor- 
able locations exist which are within reach by trans- 
mission lines of electric power stations now serving 
large industrial areas. By interconnection, present 
investment and machinery will be better utilized and a 
large amount of additional electric power made avail- 
able, without making any increased demand upon our 
congested railroad facilities. 

It is evident, therefore, that we need to consider 
and put into effect every practical method for conserv- 
ing our existing developments and, also, we should 
take a courageous view of the future and provide, at 
least as liberally, for the future growth as has been 
the custom of the managers of the great public service 
systems in the past. It has been their custom to build 
from two to three years in advance of existing require- 
ments in anticipation of the future. I have yet to learn 
of a single important instance where such foresight 
has not been amply justified. 

The session on Wednesday afternoon was devoted 
to papers relating to transmission and distribution 
problems, there being three papers, as follows: 

“Split-Conductor Cables—-Balanced Protection,” by 
William H. Cole, of the Edison Electric Illuminating 
Company of Boston; “Aerial Cable Construction for 
Electric Power Transmission,” by E. B. Meyer, of the 
Public Service Electric Company, Newark, N. J., and 
“The Application of Theory and Practice to the De- 
sign of Transmission Line Insulators,” by G. I. Gil- 
chrest, Pittsburgh, Pa. 

The subject of the Thursday morning session was 
protective devices, at which four papers on this sub- 
ject were presented. The Thursday afternoon session 
was devoted to two subjects which have been made 
prominent on account of the war; namely, the subject 
of nitrogen from the atmosphere and the conservation 
of fuel by means of the utilization of water power. 
At the sessions on Friday the following papers were 
presented: 

“Precharged Condensers in Series and in Parallel,” 
by V. Karapetoff, of Cornell University, Ithaca, N. Y. ; 
“Method of Symmetrical Co-ordinates Applied to the 
Solution of Polyphase Networks,” hy C. L. Fortescue, 
of Pittsburgh, Pa., and “Sustained Short-Circuit 
Phenomena, and Flux Distribution of Salient Pole Al- 
ternators,” by N. S. Diamant, Houston, Tex. 

Abstracts of the papers appear elsewhere in this 


issue. A more complete report of the convention will . 


be published in our next issue. 
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ELECTRICAL MANUFACTURING INDUS- 
-TRY IS RESPONDING TO NATION’S 
NEEDS. 


Scope and Phases of Its Work, as Outlined by R. K. 
Sheppard of General War Service Committee. 


One of the interesting addresses delivered at the 
recent meeting of the Electric Power Club at Hot 
Springs, Va., was that of Robert K. Sheppard of 
the General War Service Committee of the Electrical 
Manufacturing Industry. 

Mr. Sheppard, in outlining the necessity for organ- 
ized industry being prepared for every emergency, 
spoke in part as follows: 

“Our nation has the right to call for, and her 
industries have the duty to give her, every unit of 
energy which will propel her enormous war machine 
most quickly and effectively against her foes. The 
Electrical Manufacturing Industry is one of nearly one 
hundred and fifty lines of business to begin that united 
industrial service. That is why your General War 
Service Committee was appointed. 

“Its job is to gear together the hundreds of big 
and little wheels known as electrical manufacturers, to 
get all the wheels into the mechanism, to keep them 
there and in running order so long as there is any 
possibility of this particular mechanism being a help 
to our country in winning the war. 

“The splendid work which you had done in con- 
necting your branch of our industry with the Federal 
Government at Washington rendered material assist- 
ance to our efforts to further organize the industry. 
The remarkable service of the wire and cable manu- 
facturers, under the able leadership of Mr. LeRoy 
Clark, gave the Federal authorities such a marked 
example of efficient collective service that equal service 
in case of shortage of supply would be heartily wel- 
comed at Washington. Under the plan of your com- 
mittee to organize the rest of the industry into similar 
groups, such service could be had from any section of 
the electrical industry. 

“Already twenty-six such groups have been formed 
and several more are in process of organizing. Each 
group has chosen its own committee, through which 
to give its collective service in its special line of manu- 
facture. Groups of manufacturers who hitherto have 
not found homes in any electrical association, volun- 
tarily applying for places in the organization, have 
proven to the General Committee their eligibility for 
war service as electrical manufacturers. 

“The demands for practical assistance which daily 
reach your committee from all directions amply justify 
its existence. It has become a clearing-house for all 
sorts of information and inquiries. A trivial incident, 
but yet an illustration of the unexpected calls for help, 
occurred recently when the Union Iron Works, of the 
Bethlehem Ship Building Corporation at San Fran- 
cisco, needed a megger testing set which the Govern- 
ment had not been able to find in the market and for 
the delivery of which the manufacturers required at 
least sixty days. Your committee delivered the megger 
testing set at the shipyard in San Francisco in forty- 
eight hours after the call for help arrived in our sec- 
retary’s office. Aid like this to the Government has 
been cordially acknowledged in every case. Early last 
December, by working together, you manufacturers 
of apparatus uncovered throughout the country a 
supply of certain sizes of motors which showed satis- 
factorily to the Priorities Committee that a supposed 
shortage did not exist.” 
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NEW YORK JOVIANS HAVE OUTING AT 
BRIGHTON BEACH. 


Rejuvenation Ceremonies and Entertainment Afforded 
Day of Enjoyment. 


More than 200 members of the New York Jovian 
League, with their wives and guests, attended the 
annual outing and rejuvenation held at the Hotel Shel- 
burne, Brighton Beach, Coney Island, Saturday after- 
noon and evening, June 15. 

Tribune George V. W. Pelz, presided over the 
rejuvenation ceremonies, which took place in the after- 
noon. He delivered the short form initiatory service 
and administered the oath to four new members: 
Messrs. George H. Williams, Bryant Electric Com- 
pany; Samuel Levine, General Electric Company; 
Thomas J. Finn, Electrical Products Company, and 
Edwin Ilirchberger, Electrical Journal. 

During the shore dinner, served by the hotel man- 
agement, the revue “The Shelburne Girl’ was repro- 
duced for the entertainment of the Jovians. A cast 
of forty principals was augmented by a large chorus. 
Dancing, of course, held an attraction for many, per- 
haps on account of the splendid condition of the ball 
room floor. Both before and after the revue many 
Jovians and their friends responded to the call of the 
orchestra. 


WAR PROBLEMS DISCUSSED BY SOUTH- 
EASTERN SECTION, N. E. L. A. 


Sixth Annual Meeting at Atlanta Devoted to Considera- 
tion of Rates, Service and General War Policies. 


The sixth annual convention of the Southeastern 
Section, National Electric Light Association, was held 
on June 1g and 20 at the Piedmont Hotel, Atlanta. 
Each day's session was opened by the singing of the 
Star Spangled Banner. Each talk had interwoven 
with it some reference to the present world-wide war. 

The first day's session was opened with a talk by 
Rabbi David Marx of Atlanta, on the subject “What 
the Public Expects of Public Utilities.” In the course 
of his remarks he stated that times are changing so 
rapidly that it is hard for an ordinary man to keep 
pace with the general changes and it must without 
question be exceptionally hard for the professional 
man to keep abreast with the times and still keep up 
with the changes in his profession. Quite a compli- 
ment was paid to the men of the central stations who 
not only carry on their work, but had responded so 
liberally with their own time and their companies’ re- 
sources whenever the Government called upon them. 
He further stated that the present 1s an age of sus- 
picion, due mostly to war conditions. He also stated 
that the public expects many things, from dividends 
to participations, from participations to confiscations. 

A general outline was given of the htstory of busi- 
ness from the time of the barter stage until the forma- 
tion of corporations to carry on business too large for 
the capital of any single individual. He further stated 
that capital may be either individual or socialistic. 
Individual capital may be lost without hurt to the so- 
cialistic body. Where a public corporation has a mo- 
nopoly the public is entitled to a dividend. These divi- 
dends should be paid in service. The company is 
entitled to dividends, they to be paid in money. He 
further stated that the public does not object to pay- 
ing a fair profit on service which they buy. The ques- 
tion which is raised between the public and the public 
utilities is therefore not what is profit but what is fair 


ELECTRICAL REVIEW 


Vol. 72—No. 26, 


profit. There should be profit, not profiteering, cap- 
ital not capitalization. 

Rabbi Marx ended his remarks by stating that he 
personally did not believe that at the present time 
utilities should be publicly owned, because leaving 
out all questions of fairness and justice, the American 
people are not educated to the point of taking over 
these corporations, which own millions of dollars 
worth of property. 

W. H. Glenn of the Georgia Railways & Power 
Company, Atlanta, Ga., spoke on the subject, Some of 
Our War-Time Difficulties.” Mr. Glenn stated in the 
course of his remarks that the central stations, al- 
though manufacturers, still could not be properly 
classed with the ordinary commercial manufacturers. 
The ordinary manufacturer, when the burden is thrown 
upon him to increase his output, may either lengthen 
the hours of his labor or may run two or more shifts, 
thereby increasing his output without a material in- 
crease in overhead. Also should a burden of govern- 
ment work be thrown on an ordinary manufacturer, 
he can be relieved of furnishing his other customers. 
These customers may object, but still when the situa- 
tion is explained, they, as a rule, will not make a seri- 
ous kick. With the central station, it is practically im- 
possible for them to state just what time and when the 
load shall come on and when ordinary business has 
imposed on top of it government work, that is, fur- 
nishing current for power and light to war industries 
such as new munition plants, cantonments, etc., the 
central station can not reduce its facilities voluntarily 
for serving other customers. Mr. Glenn stated that 
from 10 hydroelectric companies in the South, there 
was sold approximately one and one-half billions kilo- 
watt-hours, this being generated entirely from. water 
power, saving Iooo trains of 75 cars each, of 
coal. He further stated that he personally did not 
believe that public utilities, at the present time, were 
asking to raise their rates in order to make a profit, 
but they were desirous of being allowed simply to 
break even. 

John W. Lieb, vice-president of New York Edi- 
son Company and past president of the National 
Electric Light Association, made a talk on “The N. 
E. L. A.—Its Work in Peace and War.” Mr. Lieb, 
in the course of his remarks, explained the workings 
of the different committees of the association and also 
the problems which they had been called upon to solve, 
during the last year. He also explained the forma- 
tion of the joint committee, between the National Elec- 
tric Light Association and American Gas Institute, 
Illuminating Engineering Society and other tech- 
nical societies which are endeavoring to help the Gov- 
ernment in many difficult technical problems. Mr. 
Lieb stated that it was through this National Commit- 
tee that there had been brought to the attention of 
the member companies, such activities, as the Liberty 
Loans, Red Cross drives, etc. 

L. K. Comstock spoke on the subject “A Proposed 
System of Wage Adjustment.” Mr. Comstock showed 
by a series of tables that it was possible to base wages 
on a certain definite sum and this wage could be ad- 
justed from time to time in order to take care of the 
rise and fall in the cost of living. 

The session of June 20 was opened by E. H. 
Sniffin who spoke on the subject of “Co-operation Be- 
tween Manufacturer and Utility.” Mr. Snifhn stated 
that the output of central stations increased about one 
hundred per cent every five years. Also that the ex- 
penditures increased in about the same ratio. He said 
that during the same period that the average man had 
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almost doubled his consumption of electric current, 
but it had only cost him 20 per cent more than the 
original. He said also, that in 1902. that for every 
$100 of capitalization there was about $75 invested. 
In 1912 for every $100 capitalization there was a $100 
invested. In 1917 for every $100 capitalization there 
was approximately $125 invested. He stated that he 
believed the solution of the manufacturers’ cost prob- 
lems was the straightening out of their annual sales 
curve. He also recommended that a system of prog- 
ress payments be inaugurated similar to that used by 
the builders’ trade. 

The following officers were elected to serve during 
the insuing year: 

President, C. D. Flamigen, Athens, Georgia. 

First vice-president, George W. ANN ygantt, Tampa, 
Florida. 

Second vice-president, S. B. Irelan, Montgomery, 
Alabama. 

Executive Committee, W. R. Collier, Atlanta, 
Georgia; L. L. Newman, Birmingham, Alabama; D. 
H. Cheney, Orlando, Florida; H. H. Carr, Raleigh, 
North Carolina; C. M. Benedict, Charleston, South 
Carolina. 


MASSACHUSETTS ELECTRICAL CONTRAC- 
TORS PROTEST AGAINST GOVERN- 
MENT PRACTICE IN ELECTRICAL 
CONSTRUCTION. 


Request That Electrical Labor Be Employed Through 
Regular Electrical Contractor Channels. 


Alfred J. Hixon, state chairman of the Massachu- 
setts Association of Electrical Contractors and Deal- 
ers, after authorization by the executive committee, 
has sent to the members of the association a letter, 
calling their attention to the practice adopted on Gov- 
ernment construction, under which the regular elec- 
trical contractors in the various communities have 
little, if any, opportunity to participate. The facts 
given, in part, are as follows: 

“The Government is discouraging all non-essential 
building construction which is, under normal condi- 
tions, the principal source of business of the electrical 
contractors; and is encouraging the practice of em- 
ploying its own electrical labor and purchasing mate- 
rials direct or through a general contractor, thereby in 
the majority of cases making this work unobtainable 
by electrical contractors. 

“The reason for this action is said to be to avoid 
duplication of percentages, but with the form of con- 
tract used, no limit is put upon the ultimate cost of the 
work, and the question of efficient administration in 
many cases is entirely lost sight of with regard to elec- 
trical construction. 

“The Government is establishing conditions with 
reference to payment of workmen, due to the indis- 
criminate use of overtime, which is reflecting detri- 
mentally upon the usual emplovers of electrical labor. 

“I believe that the members of our association 
appreciate in a patriotic spirit that present conditions 
require a sacrifice on the part of every one, but in the 
same spirit I believe our members should be allowed 
to render a service to the Government, which, by their 
ability and organization, they render in peace times to 
the general public. There can be no question of the 
efficiency of employing specialized organizations, such 
as that of the electrical contractors, for the execution 
of electrical construction, since they are organizations 
which have been built up under competitive conditions 
in times of peace,” 
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NATIONAL ELECTRICAL CONTRACTORS 
AND DEALERS WILL MEET IN 
CLEVELAND. 


Tentative Program Gives Outline of Important Features 
of the Annual Convention. 


The National Association of Electrical Contractors 
and Dealers will hold its annual convention at Cleve- 
land July 15 to 20, inclusive, at the Hollenden 
Hotel. This will be the first meeting of the national 
body since the time of its reorganization under the 
Goodwin Plan at New Orleans last October. 

Officers and committees are exerting themselves to 
secure a large attendance. They are very properly ap- 
pealing to members in all the state organizations to be 
at this meeting, to ask questions, participate in the 
discussion and carry back to their associates at home 
the inspiration of the convention. 

It will be one of those open meetings of which 
W. L. Goodwin is the exponent. He does not favor 
the secret session, but believes all propaganda and 
policies should be discussed in the open. Mr. Good- 
win will be there, not as the boss, but as the inspiring 
leader which he is. One of the features of the con- 
vention will be the Question Box. Any question ger- 
mane to the purposes of the organization will be an- 
swered by Mr. Goodwin in the clear, forceful fashion 
for which he is noted. 

Monday and Tuesday, July 15 and 16, will be 
taken up with three sessions of the National Executive 
Committee, and a meeting of the Atlantic, Central and 
Pacific Divisions. 

WEDNESDAY, JULY 17. 

10 A. M.—Opening of regular convention by A. L. 
Oppenheimer, president Electrical Contractors’ Asso- 
ciation of Cleveland. Address of welcome by Harry 
L. Davis, mayor of Cleveland; response by W. Creigh- 
ton Peet, national chairman; address by William 
Ganson Rose, president Cleveland Advertising Club. 

2 P. M.—Paper on “Scientific System of Wage 
Adiustment,” by L. K. Comstock .of L. iS Comstock 
& Companv, New York. 

Labor Cost Data “Round Table” Gnien J. N. 
Pierce, Chairman Labor Committee. 

9 P. M.—Reception and dance, Ball Room Hol- 
lenden Hotel. 

Tuurspay, JuLY 18. 

10 A. M.—“Organization,” James R. Strong, past 
president National Electrical Contractors’ Association. 

“The Goodwin Plan,” William L. Goodwin. 

2 P. M.—Conments on “The Goodwin Plan.” 
Three speakers (not selected). Paper, “The Applica- 
tion of Electricity as Applied to Industrial Plants.” 
Speakers selected later. 

FRIDAY, JULY 10. 

10 A. M.—Report of Resolutions Committee on 
Proposed Changes of National Constitution and By- 
laws. Report of other committees and other business. 

Paper, “How to Open a Retail Store,” G. M. San- 
born, past president National Electrical Contractors’ 
Association. 

2 P. M.—Paper, “How an Electrical Contractor 
Can Become a Successful Retailer.” (Speaker selected 
later. ) 

“The Goodwin Question Box,” by “Goodwin him- 
self.” 

6:30 P. M.—Dinner dance, ball room, Hollenden 
Hotel. James R. Strong, song leader. (No speaking.) 

On Saturday morning there will be a meeting of 

the Association's Executive Committee, 
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Government Use of Electric Trucks—Line Extensions Under 
War Conditions — Utility Commission to Establish Rates 


LINE EXTENSIONS UNDER WAR CONDI- 
TIONS. 


. Many Different Policies in Use for Meeting Abnormal 
Costs—Free Extensions No Longer Possible. 


A committee was appointed at the recent Atlantic 
City convention of the National Electrice Light Asso- 
ciation to investigate and report as to the various poli- 
cies which public utility companies have in vogue for 
making extensions of lines for power and lighting 
service under war-time conditions; and an important 
part of this committee’s duty is to determine upon 
and recommend rules of practice that will result in 
establishing a uniform policy relative to such ex- 
tensions. 

The subject was thoroughly discussed at that con- 
vention by many public utility company representa- 
tives, the discussion revealing the existence of quite 
a variation in the manner of dealing with the matter 
of extensions to plants handling Government work and 
to those conducting operations in the ordinary lines of 
manufacture. In fact, the differences brought out 
were so numerous as to make a concensus of expres- 
sions impossible. The practices prevailing, according 
to the outlines given by numerous speakers, apparently 
are not so much the result of fixed policies as they are 
the outgrowth of conditions that presented themselves 
to each individual company. 

Formerly, liberal practices were adopted in making 
extensions, as a means of establishing feeder lines to 
increase business. In those earlier years capital was 
available for expenditures necessary to develop new 
business in promising fields, and companies were dis- 
posed to meet consumers more than half way in the 
extensions. 

Subsequent absorption of capital in war work, 
which made it difficult for public utility concerns to 
finance new enterprises, quickly caused a change to the 
general policy of keeping capital expenditures down 
to the minimum for the period of the war. This applied 
especially to line extensions: and under existing con- 
ditions, consumers whose power demands make line 
extensions necessary are required in some form or 
other to finance them in whole or in part. On this 
point there is a general agreement that some such 
policy is essential to meet those conditions. But in its 
application a considerable diversity as to terms of con- 
tract between power companies and consumers, rela- 
tive to extensions, 1s evident. The creation of uniform 
methods in this matter is believed practicable. 

The plan in use by several companies in Illinois, 
and by a few in other states, is for the customer to 
advance the sum necessary to make the required exten- 
sion, the company agreeing to refund the amount in 
the form of certain deductions from his monthly bills. 
In many of the greater extensions for plants engaged 
in Government work, both the Government and plant 
owners haye fully advanced the large sums necessary 


for extensions under various arrangements, most of 
which provide for a refunding of the cost of con- 
struction after the close of the war. In other cases, as 
cited by speakers at the convention, extensions have 
been financed under an agreement for refunding only 
half of the cost in the shape of bill deductions. An- 
other instance was cited of a customer who wanted 
power lines extended to his plant was asked to sub- 
scribe and pay for stock in the utility company of an 
amount sufficient to meet the cost of the required 
extension. 

Another phase of the subject was with reference 
to extensions made for war purposes only in which 
two situations may exist: one in which the extension 
ts likely to become of commercial utility after the war, 
and the other in which there is no likelihood of its 
becoming a part of the general system. It is readily 
apparent that the two propositions may justly require 
different terms of contract. | 

A survey of the general field, not only as disclosed 
by expressions at the N. E. L. A. convention, but by 
other sources of information, shows that there has 
been no hesitancy on the part of the Government, nor 
of manufacturing concerns, in advancing the funds 
necessary to connect new industries with central-sta- 
tion power lines. It is observed that there has been 
quick co-operation in this matter between power pro- 
aucers and power consumers, and the terms of con- 
tract have been largely a matter of negotiation between 
each company and its patrons. 

The result has been to enable the utility companies 
to sell energy to the limit of their capacities without 
the expenditure of much additional capital for exten- 
sions. The work laid out for the committee appointed 
at the N. E. L. A. convention, should result in segre- 
gating and classifying facts as to the numerous condi- 
tions existing, so as to make it possible to standardize 
terms for extension charges and tg adapt them to 
‘different situations. 


SEATTLE COMPANY SELLS BONDS TO 
COMPLETE NEW CONSTRUCTION WORK. 


Will Arrange to Use Coal Instead of Oil—Earnings for 
the Year from All Properties. 


W. H. McGrath, vice-president of the Puget Sound 
Traction, Light & Power Company, Seattle, Wash., 
states in regard to the recent issue and sale of $12,- 
250,000 seven-per-cent three-year notes in Boston, that 
the proceeds will be used for the purpose of refunding 
notes maturing February next, and to complete new 
construction at the White River power station, and for 
additions and necessary accessories in steam plant at 
Seattle. Additional power units and provisions for 
changing from oil to coal will cost about $1,900,000. 
These changes and improvements are now being made 
and will represent that much additional plant invest- 
ment. The net earnings af $3,866,050 for the year 
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ending April 30, 1918, are those accruing from the 
company’s various properties, including the street rail- 
way systems of Seattle, Tacoma, Everett and Belling- 
ham ; of three interurban lines, four hydroelectric and 
five steam power plants, with a combined capacity of 
more than 160,000 horsepower, with 551 miles of high- 
tension transmission lines ; light plants and distributing 
systems in Seattle, Tacoma, Everett, Bellingham, 
Mount Vernon, Kent, Auburn, Sedro Woolley, Bur- 
lington, and other smaller places, comprising 136 towns 
and villages in all, as well as the Renton coal mines. 


GOVERNMENT USE OF ELECTRIC TRUCKS. 


Successfully Employed in Various Applications at Consid- 
erable Saving in Cost. 


Electric vehicles are used extensively in five navy 
yards, three arsenals and several depots in hauling mail 
and parcel-post matter, and at the various departments 
of the Government in Washington. Also at Panama, 
and by the Bureau of Insular Affairs in Manila. 

The electric truck is given preference at the navy 
yards for the reason of economy and freedom from 
fire risk, and the reason of handling by employees, 
many of whom are incompetent to operate, much less 
to care for, gasoline trucks. The latter are practically 
barred from many sections of the various yards where 
inflammable stores, ammunition, etc., are handled. 

At the arsenals, the same general advantages are 
found for “electrics” where they are called upon to 
haul smokeless powder and similar munitions; oils, 
acids, naphtha, etc., as well as guns of many calibers, 
machinery, etc. 

The dependability of the “electric” in mail work 
is well known, in fact, the “electric” is often given the 
hardest routes, namely, those involving close schedules 
under traffic conditions, which gasoline trucks find 
difficult to negotiate, at least under the time limits 
specified. 

Electric industrial trucks and tractors, in addition 
to wide application in this country, are being exten- 
sively employed in France, where they are expediting 
the movement of men and munitions in our fight for 
freedom. 


POWER RATES OF CLEVELAND MUNIC- 
IPAL PLANT TO BE ADVANCED. 


The Board of Control of Cleveland's municipal 
electric plant has been asked by the Commissioner 
of Lighting to advance power rates I5 to 20 per cent, 
to become effective on July 1. This action, it is stated, 
is to meet the increasing costs of operating. It is 


Plan of Mobile Electric Kitchen Developed 
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Section on A—B. Section dn C—D. 
Cross-Section of Mobile Kitchen. 


understood that 255 power users will be affected by 
the proposed increase. 


MOBILE ELECTRIC KITCHEN MEETS WITH 
FAVOR IN HALIFAX, ENGLAND. 


Herewith are reproduced two drawings, showing the 
plan and sectional end elevations of a mobile kitchen, 
as presented by J. W. Galloway, tramways engineer, 
Halifax. In the sketches given the layout of the elec- 
trical cooking apparatus is shown. This is an adapta- 
tion of electrical cooking to a Halifax tramcar which 
is in regular daily service, where its utility is meeting 
with the favor of the public. The high-voltage cookers 
utilized on this car are reported as working very satis- 
factorily. This mobile kitchen is able to adapt itself 
to the convenience of the residents of a large district 
by delivering hot cooked food practically at the doors 
of those served. There appears to be developing in 
Halifax a plan for the combination of the central 
kitchen, fixed distributing depots and mobile kitchens. 


GOVERNMENT NITRATE PLANT WILL 
USE CENTRAL-STATION POWER. 


The United States Government’s plant for produc- 
ing nitrate, being built at Elizabethtown, 20 miles from 
Cincinnati, 1s to be supplied with power by the Union 
Gas & Electric Company, Cincinnati, a contract for 
which was recently made. 
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PUBLIC UTILITY COMMISSION HAS 
POWER TO ESTABLISH ELECTRIC 
RATES. _ 


New Jersey Court Holds That Commission Can Regulate 
Regardless of Franchise Arrangements in Force. 


An important decision has been rendered by the 
Court of Errors and Appeals, Trenton, N. J., in up- 
holding the right the Board of Public Utility Commis- 
sioners to fix rates for utilities operating in the state 
regardless of any franchise arrangements in force be- 
tween electric and traction companies and municipali- 
ties. This ruling annuls the recent decision of the State 
Supreme Court holding that the Commission is with- 
out such power and that utility interests in rate con- 
troversies must be guided by their agreements with 
municipalities. 

The principal case before the court was that of 
an appeal by Bradley Beach and the Public Utility 
Commissioners on the decision of the Supreme Court 
in setting aside an order made by the Commission for 
the issuance of transfers between the connecting lines 
of the Atlantic Coast Electric Railway Company. 

In its decision the Court of Errors and Appeals 
says: 

“The traction acts of 1893 and 1896 do not ex- 
pressly authorize municipalities to contract with street 
railway companies. The power is imphed from the 
power to grant or refuse consent to a location of 
tracks, and to impose lawful restrictions; thus, the 
implication of power should not be extended beyond 
the necessities of the case. Full effect can be given 
to the language of these traction acts by holding that 
the force and effect of a contract under section 22 of 
the act of 1893 is the force and effect of a con- 
tract by which the municipality and the rail- 
way company, the only parties thereto, are 
bound, but that no restriction is thereby implied 
on the sovereign powers of the state to fix just 
and reasonable rates as subsequent conditions may 
make desirable. The power of a municipality to im- 
pose lawful restrictions upon granting consent to the 
location of tracks of a street railway must be lawful 
not only at the time, but from time to time, or at all 
times.” 

Under this decision the Board of Public Utility 
Commissioners is empowered to exercise full rate- 
making powers, either for decreased or increased 
charges, over public utilities in the state and without 
particular regard to any franchise agreements exist- 
ing between electric companies and municipalities. 


HAULING ICE ELECTRICALLY. 


New Type of Electric, with Front Wheel Drive, Makes 
Its Appearance for Light Work. 


Summer brings us heat,—and cold if we pay for 
it. Ice, after being stored and cut (natural ice), or 
made, must be delivered at considerable cost. The 
Commercial Economy Board, Council of National De- 
fense, Washington, D. C., conducted an investigation 
in that city and found that nearly one half of each 
dollar paid by consumer went for transportation. 

The electric vehicle has proven to be the most 
economic means of city transportation. Ice dealers 
have carefully investigated the electric vehicle and, 
as a result, they are being adopted in increasingly large 
numbers, particularly in wholesale delivery. 

A Philadelphia) manufacturer has developed a 
special type of electric truck for meeting conditions 
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that cannot be economically handled with the ordinary 
5-ton equipment, particularly where the time for load- 
ing and unloading is relatively great, where short hauls 
and congested trafhc is encountered, and where the 
conventional truck, which is designed to do consider- 
ably more work than it can usually do on account of 
restricted conditions, will cost more for the work per- 
formed than horses. 

The special electric truck is arranged to drive on 
front wheels only, the large rear wheels being steel 
tired; the speed is lower and the battery smaller, 
resulting in a materially reduced first cost, and a re- 
duction in amortization and interest. Maintenance is 
also greatly reduced, resulting in a total cost lower 
than the cost of doing the same work with the horse 
equipment. 


A PUBLIC ELECTRIC KITCHEN IN LONDON. 


The Poplar (London) municipal authority has 
opened a communal kitchen, which supplies 2000 elec- 
trically cooked portions of food to the public daily 
Seats and tables are provided for 250 people at a sitting 
and 500 take their meals in this way, che rest of the 
above number of portions being taken away for con- 
sumption at home in the people's own dishes. There 
is a three-oven (B. & K.) range, a carving table and 
hot cupboard, a three-compartment baking oven, two 
grills, five boiling plates, also a selling baking oven, 
electric mincing machines, potato peelers, etc. Energy 
is obtained from the popular municipal electricity 
works at one cent per unit. The Government inspec- 
tors, under the Minister of Food, recently stated, after 
a visit, that they could not speak too highly of the 
merits of electric cooking from the standpoints of 
cleanliness, convenience, uniformity, etc.; they also 
testifed to the saving of meat effected with electric 
cooking. The public can buy food in small quantities 
for five or six cents and a three-course meal for 
15 cents. 


ELECTRIC RATE INCREASES GRANTED. 


The Missouri Public Service Commission has 
granted an increase to the St. Joseph Railway, Light, 
Heat & Power Company on all lighting rates, amount- 
ing to 9 mills per kilowatt-hour, which will mean an 
increase in lighting revenue of $8000 a month. The 
appeal for this increase was made two months ago, 
the company having already received an increase in 
power rates. 

The United Water, Gas & Electric Company, of 
Hutchinson, Kan., recently was granted an order 
by the Kansas Utilities Commission adding a sur- 
charge of 3 mills per kilowatt-hour to all existing elec- 
tric power rates, and to current supplied for electric 
ranges and battery-charging services. This will add 
13 per cent to the company’s gross earnings. 


MINNEAPOLIS COMPANY SALES DEPART- 
MENT GIVES ELECTRICALLY 
COOKED DINNERS. 


H. E. Young, sales manager of the Minneapolis 
General Electric Company and Northern States Power 
Company, recently gave an electrically cooked dinner 
to the 25 members of his sales force. The menu, which 
was quite substantial, was prepared by Miss Bernice 
cll, domestic science expert of the company, and 
Miss V. I. Thorson, of the sales department, with an 
electric energy consumption of 2.7 kilowatt-hours at a 
cost of 6.8 cents at th@rate prevailing in Minneapolis. 
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Croft Discusses Conduit Benders of Different Types- Sug- 
gestions on Resistance Units—Chain Wrench— Work Support 


BENDING RACKS AND ROLL BENDERS FOR 
LARGE CONDUIT AND PIPE. 


Special Types of Roll and Vise Benders. 
By TERRELL CROFT. 


[This is the second of a series of articles describing 
benders chicfly for the larger pipe and conduit sizes. They 
form a conclusion to the two other series of articles by the 
same author which appeared in the ELEectrIcAL REVIEW as 
fellows: “Methods of Bending Conduit,” seven ariicles in 
issues of January 12 to February 23, 1918; “Some Comments 
on Conduit Benders,’ four articles in issues of April 27 to 
May 18, 1918. These earlier articles dealt with small and 
medium-sized conduits. ] 


A Twin-Spool Conduit- Bending Rack (Fig. 8) is 
often convenient for forming curves in tubes of the 
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Fig. 8—A Twin-Spool Bending Rig. 


smaller diameters. The rack reproduced in Fig. 8 
consists of a cast-iron base casting B, upon which are 
mounted two grooved metal spools S$, and S,. Spool 
S, is permanently bolted in place, while S, may be 
shifted in the slot, to provide for making ‘bends of 
different radii. A lug L extends down from the bot- 
tom of the base so that it may be gripped in a vise on 
a work bench. 

Commercial Twin-Spool Bending Racks of a num- 
ber of different designs are manufactured. One of 
these of typical design is diagrammed in Fig. 9. All 
of them comprise about the same elements: First, a 
frame casting C; second, a permanently located, 
grooved spool or sheave S,; third, an adjustable 
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Fig. 9—The Rex Conduit Bender Made by M. B. Austin & 
Company. 


grooved sheave or spool S,. Racks of this general 
design are provided with bolt holes whereby they may 
be attached to the work bench or to some member of 
the building wherein the conduit installation 1s being 
made. 

A Twin-Spool Rack for Forming Short-Radius 


Bends in Small Conduits can be assembled as detailed 
in Fig. 10. Obviously, this comprises the three essen- 
tial elements described above—a frame or base plate 
F, a stationary spool S,, and a movable spool S,. It 
may be desirable to have both S, and S, movable as 
shown. Where the bends are to be made to a very 
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Fig. 10.—Arrangement for Making Short-turn and Complicated 
Bends in Small-Diameter Tubes. 


short radius, it may be necessary to fill the tubes with 
sand as suggested in Fig. 11 before they are bent. This 
process was first described by Charles Eisler in Amer- 
ican Machinist for March 23, 19106. 

S,, S, or the stop block B of Fig. 10 may be fas- 
tened in any one of a number of locations in the base 
plate, by bolting them through the hole at that loca- 
tion. The extension lever L is used in combination 
with the gripping block G where the extending end 
of the tube to be bent 1s short. It increases the length 
of theelever arm so that the operator will have no dif- 
ficulty in forming a conduit. 

A novel feature of this process is the method used 
in compacting the sand with which thin tubes are filled 


1- Filling Tube 
With Sand 


Fig. 11.—Showing How the Ends)of the Tubejto Be Bent Are 
Plugged and How it Is Filled With Sand. 
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while they are being bent. This is graphically demon- 
strated in Fig. 11. The first operation is to screw a 
pipe cap, C, on one end of the conduit to be bent as 
shown at /. Then the tube is filled with sand, by pour- 
ing it through a funnel F. On the upper end of this 
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Fig. 12.—Bending Small Conduit Around Pulley Tied to Post. 


tube is screwed a pipe cap P,, which has screwing 
through it a cap screw S, as shown at JII. This cap 
screw bears against a piston N. Hence, when the 
upper cap P, is placed on the pipe and the cap screw 
is turned, the sand within it is compressed. Where 
the tube is internally instead of externally threaded, 
the arrangement then used is delineated at //. 

An important precaution should be observed. If 
the filled tube is to be heated prior to bending, the sand 
within it must be dry. If wet sand is placed in the 
tube a disastrous explosion may result. Whether or 
not it is necessary to heat the tubing before the bend 
is made will be determined by the diameter of the tube 
which is being bent and by the radius of the bend. 
It is not necessary to heat small tubes for large-radius 
bends. Where a bend is to have a short radius, it may 
be necessary to heat it. This question can be best an- 
swered by experiment. Sand fillings positively pre- 
vent buckling and kinking. 

A Bending Rack Improvised by Tying a Pulley to 
a Post (Fig. 12) may be used in an emergency. The 
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Fig. 13.—Bending Blocks Mounted on Work Bench. 


pulley P is held to the column C, or to some similar 
member of the building, with a chain or rope threaded 
through its hub. The process of bending will be ob- 
vious from a consideration of the illustration. Where 
the end of the conduit which extends beyond the pul- 
ley is too short to provide a sufficient grip and leverage, 
an extension sleeve S may be slipped over it. If the 
end of the conduit which the sleeve slips over is 
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threaded, a coupling should be provided on this 
threaded end to protect the thread, in which case the 
sleeve S must be of sufficient internal diameter to slip 
over the coupling. 

Bending Blocks Secured to the Top of the Work 
Bench comprise a type of bending rack (Fig. 13) 
which is very popular in forming 4% and 34-inch con- 
duits for interior-wiring installations. Some of these 
racks have one form, F,, with a grooved edge, while 
the other block, B, has all of its corners square. The 
arrangement shown in Fig. 13 with two rounded- 
corner forms is preferable, in that with it the opera- 
tor may bend the conduit in either direction. 

Usually, the blocks B and F, are of about the di- 
mensions suggested in the illustration, but the effec- 
tiveness of the outfit is not impaired even if its di- 
mensions are widely different from those suggested. 
Instead of the blocks being nailed to the top of the 
work bench, they are sometimes attached to a plank 
secured on horizontal members extending from studs 
in the building. For best results, the width W of the 
slot between the two blocks should be just large enough 
to admit the conduit. However, 34 and %-inch tubes 
may be satisfactorily handled on the same form. 

Combination Pipe Vises and Benders are, in real- 
ity, examples of the bending rack as defined in a pre- 
ceding paragraph. A typical bender of this type is that 
(Fig. 14) manufactured by M. B. Austin & Com- 
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Fig. 14.—Combination Pipe Vise and Bender Manufactured by 
M. B. Austin & Company. 


pany. The conduit to be worked is clamped in the 
vise I” by tightening the handle, H, of the screw and 
it is then bent by the operator around the grooved 


form as desired. 
(To be continued.) 


SUGGESTIONS ON CARE OF RESISTANCE 
UNITS. 


By A. GEMMELL. 


The resistance unit forms an important.part of the 
industrial-plant electrician’s burdens today. It is used 
in many different ways and under many different con- 
ditions. A resistance unit will wear out or burn out 
quickly if the proper care of it is not taken, or if it 1s 
not installed properly. A few suggestions on this sub- 
ject may therefore not go amiss. 

Fig. 1 shows a cast-iron resistance grid. Units of 
this style are liable to break or crack, as shown. It 
sometimes happens that the electrician who is called 
on to make repairs when trouble of this kind occurs is 
handicapped because he has no extra grids on hand. 
If a piece of sheet metal 1s cut to form a splice, as 
shown, and put over the break, and two pieces of good 
strong wire are put through the holes shown and 
twisted tightly, it will be found that this repair will 
keep things in running order until replaced by a new 
grid. 

Many of us know that where resistance units are 
in use on traveling cranes,onear \retorts. of near ma- 
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chinery that vibrates very much, the chances are much 
greater for them to break, as the vibration adds to the 
strains of contraction and expansion caused when the 
current goes off and on. 

Fig. 2 shows a method that will help greatly to 
stop this trouble in many cases. The clamp is made 
of two metal strips and two asbestos strips of the 
same width; the asbestos is put next to the resistance 
and the metal on the outside. The machine screws are 
then tightened up snugly. Small screws and nuts can 
be used if the space between the resistance ribs will 
permit. If the units are in use in the vertical position 
shown in the drawing it is advisable to put the clamp 
on in the position shown by the dotted lines, as it 
cannot slip down in case it gets loose, but if in use 
lying flat, the cross position shown solid will do. The 
idea of this clamp is to help take up the weight and 
stop the vibration. Keep the clamp snug at all times, 
if possible. 

Fig. 3 shows a simple improved resistance unit. 
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Fige. 1, 2 and 3—S8plicing a Broken Resistance Grid. Clamp 
to Prevent Grid Vibration. Ventilated Resistance 
Wire Unit. 


Units of this style are used quite extensively in both 
vertical and horizontal positions. The feature of this 
unit consists of the three strips of asbestos put on the 
asbestos covering that surrounds the pipe. In the old 
way the wire was wound around directly on the first 
asbestos covering and the wire did not penetrate it far 
enough to hold the turns from coming in contact after 
the resistance had been heated, as heating causes the 
wire to expand, and it seldom goes back to its former 
length again. If, before winding or rewinding units 
of this style, strips of asbestos are cut and put on top 
of the asbestos tube with shellac and then after drying 
the wire is wound on in the usual way, you will find 
that the wire will cut into the asbestos strips and will 
hold the turns in place much longer than if just wound 
on the round surface of the asbestos tube. There will 
also be an air space around the wire which will help 
greatly to keep it cool. 

These methods have proved their worth and are 
simple and cheap, as no costly changes have to be 
made to put them into use. 
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WRENCHES FOR CONDUIT. 


By C. W. CONNETTE. 


There appears to be a difference of opinion among 
practical wiremen as to whether the old-style Stillson 
wrench or the so-called “chain wrench” is preferable 
for conduit work. Both types have their advocates, 
but it is believed that the chain wrench is becoming 
more popular. 


ry 
> ~--Drop-Forged Handle 
ye `=- FPenewable Steel Jaws F 


~- Wrought lron Conduit 
Chain Wrench as Used for Conduit. 


The chain wrench has the advantage that it can 
be used in corners and in restricted locations where 
it is difficult to use a Stillson wrench. The reason for 
this is that it is often difficult to get the jaw of a 
Stillson wrench between the conduit and a wall or 
other’surface. The chain on a chain wrench requires 
much less space than does the jaw ona Stillson wrench 
and can usually be squeezed between the conduit and 
the surface upon which the conduit is supported. 

The chain wrench has the further advantage that, 
after its chain has once been wrapped around the con- 
duit and notched in the catch of the wrench, it will 
remain on the conduit until released, thus permitting 
the wireman to manipulate it with one hand. Further- 
more, the chain wrench can be adjusted almost in- 
stantly for conduit of any diameter, whereas it takes 
relatively quite a considerable time to adjust jaw 
wrenches for different sized conduit or pipe. 


WORK SUPPORTS MADE FROM DIS- 
CARDED MATERIAL. 


By Cuas. H. WILLEY. 


The illustration herewith shows two types of work 
supports that came to my notice on recent visits to 
rower plants in the East. Fig. 1 is rather odd, and 
not every plant has that kind of old discarded ma- 
chinery lying about from which to make one. The 
one shown in Fig. 2 is by far the best, for it 1s easily 
constructed from some pipe or old boiler tube, and it 


cap Screw Riveted Flatten End of 


Pipe, Split and 
Bend Back 


Piece of 
l Borer 


| Tube, 


Split for Feet 


LAs 


Piece of 2 Plank 


Figs. 1 and 2.—Handy Work Supports Made from Old Material 
About the Piant or Shop. 


has the additional feature of being adjustable to a 
wide range of heights. The sketches are self- 
descriptive. ; B 
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Fuseless Rosette—Heavy Bus Support— Unique S afety-Firs irst 
Switch Panel—Automatic Rack for Electric Soldering Irons 


BRYANT FUSELESS ROSETTES. 


The Bryant Electric Company, Bridgeport, Conn., 
has recently placed on the market a line of fuseless 
rosettes for 314 and 4-inch outlet boxes, all of which 
are National Electrical Code standard. These rosettes 
are’ made in two types, with and without terminals, 
the latter for use when the line wires lead directly to 
the lamp socket. The rosettes for 3'%-inch outlet 


Front and Back Views of New FusSeless Rosettes. 


boxes are 35% inches in diameter, with elongated holes 
for supporting screws spaced 234 inches in diameter. 

For 4-inch outlet boxes, they are 45% inches in 
diameter with holes for supporting screws spaced 314 
inches on centers. The design of these rosettes is 
symmetrical and quite attractive. 


EXTRA HEAVY-DUTY BUSBAR SUPPORTS. 


In modern high-capacity central stations the main 
generator bus is one of the most vulnerable places, and 
this necessitates extreme care in both design and in- 
stallation of the busbar supports. Failure of a bus 
support may produce a disastrous short-circuit and in 
any case will entail complete shutdown of certain sec- 
tions. As a main bus may be considered a principal 
artery of the electrical system, especial care must be 
taken to safeguard it. 

In small-capacity stations it is only necessary to 
guard against electrical failure of the bus support. This 
is a comparatively easy matter, simply entailing the 
use of a larger porcelain which will give a higher 
safety factor than ordinarily required for substation 
work. 

In stations of large capacity, however, short-cir- 
cuits on the outgoing feeders or station equipment will 


Extra Heavy-Duty Busbar Support. l 


develop tremendous momentary short-circuit currents 
which will “motorize” the buses, setting up forces be- 
tween bars which may easily reach values or several 
hundred pounds per running foot of bus. The prob- 
lem thus becomes one of mechanical strength and due 
to the comparatively low mechanical strength of porce- 
lain is not easily solved. 

A mere increase in bulk of porcelain will often 
lower rather than increase the mechanical strength and 
may also lower the electrical qualities. The well-known 
laws of mechanics can therefore only be applied after 
a thorough study of the nature, characteristics and 
manufacture of porcelain. 

The type of extra heavy-duty busbar support illus- 
trated, and manufactured by the Delta-Star Electric 
Company, Chicago, IH., has been found to possess an _ 
ultimate strength of 60,000 pounds against short- 
circuiting forces between busbars. 


LOW-TENSION DEAD-FRONT SWITCH 
PANEL. 


The illustrations herewith show a line of dead- 
front panel switches made by the General Electric 


A Typical Dead-Front Panel Unit. 


Company, Schenectady, N. Y. These switches repre- 
sent a highly important “safety first” development. 
Primarily the panels are intended as distributing panels 
tor light and power, and for generator and feeder 
panels for small lighting and power plants. Due to 
their high factor of safety they are especially valuable 
in factories where the switchboards are operated by 
inexperienced or careless employees. 

A switch unit consists chiefly of standard knife 
switch and fuse clip parts, mounted on a slate base 
and supported by iron studs at the back of a sheet- 
steel panel. The steel panels are 3/16-inch thick and 
their other dimensions are graded so that they present 
© uniform appearance even when several sizes are 
mounted together. 

The operating handle has the same general appear- 


June 29, 1918. 
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Front View of Dead-Front Switch Panel. 


ance as an oil circuit-breaker handle and is so arranged 
that it is in the vertical position when the switch is 
“on” and at an angle of 60 degrees with the panel 
when the switch is in the “off” position. The operat- 
ing link passes through both the steel panel and the 
slate base and transmits the motion from the handle 
to a lever attached to the cross bar of the switch. 

The steel panel of the switch unit is provided with 
a sheet-metal door which is hinged at the top, allowing 


it to open upward as far as the top on the operating © 


handle behind which it is mounted. This door gives 
access to the fuses from the front panel, but cannot 
be opened while the switch is “on.” When this door is 
open, the switch cannot be closed. Fuses can be in- 
spected or replaced at any time, but the operator cannot 
come in contact with the live current-carrying parts 
as the fuses are on the load side of the switch, and 
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Rear View of Dead-Front Switch Panel. 
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the fuse clips must be dead before the fuse-compart- 
ment door can be opened. The switch can be locked 
in the “off” position by an ordinary padlock. The 
capacity of the switches is limited by the sizes of 250 
and 600-volt inclosed fuses as approved by the National 
Board of Fire Underwriters. The current ratings 
range from 60 to 600 amperes. 

The panel frame is built of riveted angle iron, and 
the current-carrying parts back of the panel are in- 
closed in expanded metal. The wires and cables may 
be brought out at the top or bottom of the panel. 


NEW AUTOMATIC RACK FOR SUPPORTING 
AND PROTECTING ELECTRIC SOLDER- 
ING IRONS. 


Electric soldering irons which are left to lie on 
a bench or other convenient place when temporarily 
not in use, gather dirt and become a hazard. Often 
the tip will be overheated, necessitating refiling; the 
heating. unit may burn out; or the hot iron set fire to 
the bench or other material. If the current is turned 
“off” the iron cools down to such a degree that con- 
siderable delay is caused when the iron is again wanted. 

To overcome these objectionable features the Cut- 
ler-Hammer Manufacturing Company, of Milwaukee 
and New York, has recently developed an automatic 
soldering-iron rack and control panel which decreases 


Cutler-Hammer Automatic Soldering-lron Rack. 


the amount of current taken by the iron when it is 
placed on the rack. This keeps the iron from over- 
heating, prevents burnouts, and saves current and 
further encourages orderliness by providing a con- 
venient connection point and support for the iron. 
The rack consists of a small slate panel arranged for 
wall mounting and carrying a support for the iron 
which acts on the principle of the telephone receiver 
hook. When the iron rests on the support or hook it 
bears the support down and resistance which is 
mounted on the back of the panel is inserted in circuit 
with the iron. The current is reduced and the temp- 
erature held at a safe value, but ready for service and 
full current just as soon as the iron is lifted from the 
hook. Taking the weight from the hook disconnects 
the resistance from the soldering iron circuit and 
allows full current to flow. Below the hook, on the 
same panel, there is a push-button snap switch and a 
“standard” receptacle to which the plug of the solder- 
ing-iron cord is connected. This little panel, therefore, 
1s a complete switchboard which may be mounted on 
the wall or machine within reach of the workman. 
When not in use and at night, the switch is snapped 
“off”? which completely opens the circuit to the iron. 

These automatic racks are designed for use with 
C-H soldering irons but may be used with other similar 
types as well. 
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Weekly Record of Construction A ctivities—Conventions 


EASTERN STATES. 


NEW HAVEN, CONN.—Eastern 
Machine Screw Corporation, Truman 
street, has awarded a contract for the 
construction of a one-story boiler plant 
at its works. C. W. Murdock, 185 
Church street, New Haven, is the con- 
tractor. 


THOMPSON, CONN. — Grosvenor 
Dale Company has commenced work on 
the proposed alterations and improve- 
ments in its water power plant in the 
North Grosvenor Dale section of 
Thompson. The J. W. Bishop Com- 
pany, 109 Foster street, Worcester, 
Mass., is the contractor. 


BOSTON, MASS. — The United 
States Government, Navy Department, 
has awarded a contract to Rideout, 
Chandler & Joyce, 178 High street, 
Boston, for improvements and altera- 
tions in the power plant at the local navy 
yards, to cost $31,000. 


SHERBORN, MASS.—Sherborn Re- 
formatory for Women is having plans 
prepared for the construction of a large 
power plant at the institution to cost 
about $70,000. Mrs. Jessie D. Hodder 
is superintendent. 


BINGHAMTON, N. Y.—Binghamton 
Light, Heat & Power Company has com- 
menced the removal of the 2000-kilo- 
watt turbine from the old plant to the 
new addition recently completed, and 
it 1s expected that operations will be in- 
augurated at an early date. | 


BROOKLYN, N. Y.—Paul M. Marko 
& Company, 1191 Bedford avenue, man- 
facturers of storage batteries, etc., 
have filed notice of an increase in their 
capitalization from $50,000 to $75,000, to 
provide for expansion. 


BUFFALO, N. Y. — Pullman Com- | 


pany, Marine Bank building, has taken 
out a building permit for the construc- 
tion of a power plant at its works at 
1770 Broadway. The structure is es- 
timated to cost about $27,000. 


GALWAY, N. Y.—The board of man- 
agers of the Saratoga County Home- 
stead Sanitarium is considering plans 
for the erection of an addition to the 


power plant at the institution to cost 
about $12,000. 


GARDENVILLE, N. Y. — Pennsy!l- 
vania Railroad Company has had plans 
prepared for the construction of an 
engine plant at its local works, to cost, 


in connection with other structures, 
about $75,000. 


NEWARK, N. Y.—The board of 
managers of the New York State Cus- 
todial Asylum has had plans orepared 
for alterations and improvements in the 
heating plant at the institution, to cost 
about $35,000. Lewis F. Pilcher, Capi- 
tol, Albany, is state architect. 


NEW YORK, N. Y.—Liberty-Wash- 
ington-Cedar Street Corporation, re- 
cently organized, has taken over the 


eleven-story Electrical Exchange build- 
ing covering the block front of the east 
side of Washington street, from Cedar 
to Liberty street. The building, which 
has been tenanted chiefly by the elec- 
trical trade, was assessed by the city for 
taxation purposes at $400,000. 


NEW YORK, N. Y.—New York 
Railways Company, 165 Broadway, has 
had plans prepared for alterations and 
improvements in its station at 13-17 
Front street. The work is estimated to 
cost about $6,000. Severance & Van 
Allen, 4 West Thirty-seventh street, 
New York, are architects. 


NIAGARA FALLS, N. Y.—United 
States Light & Heat Corporation, 3215 
Highland avenue, has had plans pre- 
pared for the construction of a brick 
and steel addition to its plant, to pro- 
vide for increased capacity. 


ROCHESTER, N. Y.—Bridgeford 
Tool & Machine Works, Winton 
Road north, is considering plans for the 
immediate construction of a power 
plant at its works, to provide for in- 
creased capacity. A. H. Ingle is presi- 
dent. 


WARWICK, N. Y.—In_ connection 
with the proposed construction of a new 
institution group for the city uf New 
York, Board of Inebriety, 300 Mulberry 
street, to cost in the neighborhood of 
$200,000, and to be located at Warwick, 
a large power house will be erected. 
Chauncey Matlock, 30 East Forty-second 
street, New York, is electrical and steam 
engineer. 


ALLENHURST, N. J. — Atlantic 
Coast Electric Railway Company ts rush- 
ing to completion the construction of 
the local power station, and it is ex- 
pected that operations will be inaugu- 
rated at an early date. 


BARRINGTON, N. J.—Delaware & 
Atlantic Telegraph & Telephone Com- 
pany has made application to the Bor- 
ough Council for permission to use the 
streets and highways of the borough for 
the installation and maintenance of over- 
head and underground lines. 


BAYONNE, N. J. — Nucoa Butter 
Company, Fourth street, has recently 
awarded a contract for the construction 
of a large power plant, one-storv, about 
100x100 feet, at its plant, to cost in 
the neighborhood of $40,000 The Amer- 
ican Concrete Steel Company, 31 Clin- 
ton street, Newark, is the contractor. 


BURLINGTON, N. J.—The board of 
managers of the State Masonic Home, 
Jacksonville and Oxhead Roads, has had 
plans prepared for the construction of 
a boiler plant at the institution, to be 
erected in connection with a new cold 
sturage room, the entire work being 
estimated to cost $35,000. 


DOVER, N. J.—New Jersey Power 
& Light Company has recently com- 
menced the operation of the new 3,500- 
kilowatt turbine installed in its plant. 


It is expected that the installation of 
the new equipment in the addition to the 
plant recently completed will be finished 
and the works ready for operation at 
an early date. 


HARRISON, N. J.—The formal open- 
ing of the new office building at the 
plant of the General Electric Company 
took place on June 14. Employes ar- 
ranged for a dance and entertainment 
for the occasion. ae 


HOPEWELL, N. J.—Borough Coun- 
cil is considering plans for the imme- 
diate installation of new pumping equip- 
ment at the municipal water works, to 
provide for increased capacity. The 
ul apparatus will be electrically oper- 
ated. 


JERSEY CITY, N. J.—Contract has 
been awarded by the Erie Railroad Com- 
pany, 50 Church street, New York, for 
the construction of the proposed one- 
story power house at its local works, 
about 37 x 88 feet. The Robins-Rip- 
ley Company, 50 Church streer, New 
York, is the building contractor. 


NEWARK, N. J.—Barrett & Com- 
pary, 49 Vesey street, has awarded a 
contract to the Frederick Kilgus Com- 
pany, 13 South Sixth street, for alter- 
ations and improvements in its boiler 
plant, to cost about $5,900. 


NEWARK, N. J.—The Board of 
Edacation is planning for aiterations 
and improvements in the boiler plants 
at the Waverly Avenue Schoc:, Girls’ 


Vocational School, Hawthorne School, 


and Summer Place School. 


PASSAIC, N. J—New York Belting 
& Packing Company, Passaic street, is 
having preliminary plans prepared for 
the immediate construction of a one- 
story power house at its plant, about 60 
x 150 feet in size. Lockwood, Greene & 
Company, 101 Park avenue, New York, 
are architects and engineers. 


“RENTON, N. J.—The Board of 
Commissioners is having plans prepared 
for the immediate installation of two 
new pumping units at the municipal 
water works, one to be a low lift and 
the other high lift type of 20,000,000- 
gallon capacity. The new equipment 
will be electrically operated. 


ALLENTOWN, PA.—Koci Brothers 
have recently completed the installation 
of new equipment at their plant, includ- 
ing a 150-horsepower tubular boiler. 


CHESTER, PA.—In order to pro- 
vide adequate facilities for the trans- 
portation of workers to the local ship- 
building plants, the Emergency Fleet 
Corporation has entered into an agree- 
ment with the Public Service Commis- 
sion providing for the construction of a 
trolley line along the Chester Pike from 
Chester to Darby. The work. which 
will be completed in November, is es- 
timated to cost in the neighborhood of 
$1,000,000. l 

McKEES ROCKS, PA. — Pressed 

teel Car Company, Farmers Bank 
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building, Pittsburgh, has awarded a con- 
tract for the construction of a one-story 
cxiension to its power plant at the local 
works. The structure will be about 40 
x 80 feet, and is estimated to cost $18,- 
000. Rose & Fisher, 82 Pennsylvania 
avenue, Pittsburgh, are the contractors. 


PITTSBURGH, PA.—Central Dis- 
trict Telephone Company, 416 Seventh 
avenue, has awarded a contract for al- 
terations in its telephone’ exchange 
building on Butler street. A one-story 
brick addition to the plant will also be 
erected about 35x42 feet in size Tou- 
pet, Beil & Conley, Oliver building, 
Pittsburgh, are the contractors. 


PHILADELPHIA, PA. — Announce- 
ment has been made hy the Emergency 
Fleet Corporation, Charles Piez, vice- 
president, of the proposed construction 
by the Government of a large power 
plant for supplying service to the ship- 
building plant at Hog Island and other 
factories in this vicinity engaged on 
war contracts. It is said that the new 
station will have a capacity of about 90,- 
060 kilowatts, and is estimated to cost 
over $5,000,000. 


PITTSBURGH, PA—The United 
States Government, Navy Department, 
has awarded a contract to the Standard 
Underground Cable Company for power 
cables to be used at the Brooklyn Navy 
Yard and electric cable for the Norfolk, 
Va.. navy yard. Contracts have also 
been awarded to the Westmore Savage 
Company, Boston, Mass., for electric 
wire for use at the Philadelphia navy 
yards, and the Western Electric Com- 
pany, Inc., of New York, for a quantity 
of telephone wire. 


BALTIMORE, MD.—Baltimore Ship, 
building Drydock Company has award- 
ed a contract for the construction of a 
boler plant addition to its works to cost 
$5,000. Dietrick Brothers, Pleasant and 
Davis streets, Baltimore, are the con- 

tractors. 


LANGDON, D. C.—The Corhy Com- 
pany has commenced the construction of 
the proposed one-story boiler plant, 
about 20x40 feet in size, at its works. 
The structure is estimated to cost $10,- 
00e F. L. Wagner, 1413 H street, 
N. W., Washington, D. C., is the con- 
tractor. 


ST. JULIAN CREEK, VA.—The 
United States Government, Navy De- 
partment, has had plans prepared for 


the construction of a local power plant 
to cost $7,500. 


COLLEGE PARK, GA.—Gate City 
Coıton Mills has recently completed 
work on the changing of its motive 
power to electricity. 


MACON, GA.—Central Railway of 
Gecrgia has awarded a contract to the 
General Railway Signal Company, 
Rochester, N. Y., for the installation of 
new electric interlocking equipment for 
the operation of electric signals and 
switches on all tracks entering the Ma- 
con terminal yards. The work is esti- 
mated to cost $125,000. 

BRADENTOWN, FLA. —The city is 
considering plans for the installation of 
a new electric-lighting plant. 


NORTH CENTRAL STATES. 


FREMONT, OHIO—The council is 
considering ways and means to estab- 
lish a municipally-owned gas and elec- 
tric plant to be operated in connection 
with the Fremont Water Works. Ad- 
dress Councilman William H. Swartz. 
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DATES AHEAD. 


Ohio Electric Light Association. 
Annual ccnvention, Cedar Point, Ohio, 
July 10-12. Secretary, D. L. Gaskill, 
Greenville, Onio. 


National Association of Electrical 
Contractors and Dealers. Annual 
convention, Cleveland, Ohio, July 17- 
20. Secretary, Harry C. Brown, 101 
West 40th street, New York City. 


Associaticn of Iron and Steel Elec- 
trical Engineers. Annual convention, 
Southern Hotel, Baltimore, Md., Sep- 
tember 9-14, Secretary, John F. Kelly, 
McKeesport, Fa. 


Northwest Electric Light and 
Power Association; affiliated with N. 
E. L. A. Annual convention, Septem- 
Secretary, George L. 
Light Com- 


ber 11, 1918. 
Myers, Pacific Power & 
pany, Poctland, Ore. 


International Association of Munici- 
pal Electricians. Annual conven- 
tion, Atlanta, Ga., September 24-27. 
Secretary, Clarence R. George, Hous- 
ton, Tex. 


Americar Eiectric Railway Associa- 
tion. Annual meeting, Atlantic ‘City, 
N. J., October 8 and 3. Secretary, EB. 
B. Burritt, 8 West 40th street, New 
York City. 

Kansas Public Service Association. 
Annual meeting, Kansas City, Kans., 
October 17-19. Secretary-treasurer, 
WwW. W. Austin, Cottonwcod Falls, 
Kans. 


CANNELTON, IND. — Indiana Cot- 
ton Mills have had plans drawn for an 
extensive enlargement of the plant and 
material is being delivered for the work. 

he new building will be a two-story 
concrete structure, approximately 230x 


139 feet, to accommodate looms in 
greatly increased numbers. Sanitary 
lockers, restrooms, electrical fixtures 


and all modern appliances for labor con- 
venience will be in the new building, 
which will cost more than $200,000. 


INDIANAPOLIS, IND.—Cleveland, 
Cincinnati, Chicago & St. Louis 
(Big Four) Railroad Company has an- 
nounced construction expenditures of 
approximately $11,000,000. Among the 
new buildings will be a roundhouse and 
terminal at Galion, Ohio, at a cost of 
$1,000,000 and a $500,000-yard at Cin- 
cinnati. These improvements will de- 
mand a large amount of electrical wir- 
inz and installation of fixtures. The 
company also plans extensive double 
trecking on several divisions.: E. M. 
Costin, Indianapolis, Ind., general su- 
perintendent. 


NOBLESVILLE, Ind.—The Nobles- 
ville Heat, Light & Power Company is 
completing plans for the erection of a 
dam across White River near Nobles- 
viile for the purpose of assisting in the 
operation of a power plant. it is said 
thet engineers have ` estimated that 
envugh water in the river can be har- 
nessed to provide power to operate 
about one third of the plant. This will 
mean a saving of from 5000 to 8000 
tons of coal a year. The cost oi the im- 
provement is estimated at 3100,000. 


eA. R. Holliday, Indianapolis, Ind., is 


president and general manager. 


HOMER, ILL—A high tension line is 
beng constructed between Homer and 
Fairmount, a distance of seven miles. 
Power will be furnished the village of 
Fairmount by the Homer Electric Light 
Company upon completion of this work, 
which will be about August 1. 


MOMENCE, ILL.— Metropolitan 
Telephone & Telegraph Company has 
apclied to the Illinois Public Utilities 
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Commission for a cettificate of conven- 
ience and necessity to build and operate 
a line from Momence north through 
Kankakee, Will and Cook counties to 
Chicago and Cicero. The company also 
asks permission to issue $5000 of com- 
mon stock. 

SPRINGFIELD, ILL.—Fifty branch 
lines are affected by an order of the 
Illinois Public Utilities Commission 
giving the Illinois Independent 
Telephone Company the right to in- 
crease its monthly rate by 25 cents a 
telephone. 


SPRINGFIELD, ILL.—Through. 
freight rates over the New Ycrk Cen- 
tra! Lines has been secured by the Ili- 
nois Traction System. The New York 
Ceatral has always objected to receiving 
business from the interurban lines, but 
th.s order from the Interstate Com- 
merce Commission makes it compulsory. 
A tentative report establishing joint 
rates has been handed down by the 
Commission. 

WOODSTOCK, ILL.—Woodstock & 
Sycamore Traction Company, evening 
south from Marengo to Genoa an 
Sycamore will be sold at public auction 
in August under a decree of foreclosure 
signed by Judge Carnes of the circuit 
court of DeKalb county, Illinois. 


RHINELANDER, WIS.—Rhineland- 
ér Light & Power Company will soon 
install several thousand dollars’ worth 
of new machinery in its substation 
here. This will greatly increase the efh- 
ciency of the plant. 


3EVIER, MO.—Bevier will probably 
build a power plant of its own instea 
of getting its power from Macon, Mo. 


CHULA, MO.—A corporation headed 
by the Automatic Electric Light Com- 
pany of Kansas City, Mo., has been 
granted a franchise empowering it to 
install an electric lighting system in 
Chula, Mo. F. I. Willmont, vice-presi- 
dent and J. M. Stelle, financia) repre- 
sentative of the company, are now on 
the ground and arrangements tor start- 
ing the construction work will be com- 
pleted within the next few days 


JEFFERSON CITY, MO—Hays 
Wood Product Company will construct 
a $20,000-power house to furnish light 
and heat for its factory. 


PLEASANT HILL, MO.— Green 
Light & Power Company has recently 
awarded contracts for the construction 
of a new electric transmission system 
from Pleasant Hill to Archie, to cost 
abseut $100,000. 

RICH HILL, MO.—The city of Rich 
Hiil has voted in favor of issuing $14,- 
009 in bonds for enlarging and improv- 
inz the water works and electric light 
plant. Address Mayor Moore. 


ST. JOSEPH, MO—A two-sto 
brick 17x38 power house is to be built 
at Felix street and 2nd and Main 
streets at a cost of $4,000. 

ST. LOUIS, MO.—Union Electric 
Light & Power Company has had plans 
prepared for improvements in its boiler 
plant to cost about $15,000. 


MORAN, KANS.—An agreement has 
been made between the City Council of 
Bronson and the same body of officials 
of Moran whereby Bronson will be sup- 
plied with electric current for lighting 
purposes from the Moran plant. Bron- 
son will build its own lighting system 
and transmission line from there and 
counecting with theyMoran plant. 
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TOPEKA, KANS.—An adequate 
lignting system for parks is one of the 
suvjyects under discussion. 


WILSON, 
wus recently voted to be used for water 
work improvements. 


TOPEKA, KANS.— Kansas towns 
may vote bonds for a combined light 
and water plant without a separate 
bord issue covering each class ot mu- 
nicipal utility. That was the decision 
of the Supreme Court June 8 in the 
suit of J. H. Lee against Palco, appealed 
frum Rooka County. Mr. Lee brought 
suit to prevent the city issuing bonds 
for a combined water and light plant 
on the grounds that the bond proposi- 
tion was a duel matter and that the tax- 
pavers should be entitled to vote on 
each proposition separately. The su- 
preme court in deciding against Mr. Lee 
simplified municipal improvement work 
in Kansas to a considerable extent by 
establishing the ruie that water and 
light are similar important municipal im- 
provements and can be handled as one 
proposition. 


WILLIAMSBURG, KANS. — Wil- 
liamsburg probably will secure electric- 
itv from the municipal plant here and 


will discontinue its own municipal 
plant. A tentative contract between Ot- 
tawa and Williamsburg has been 


drafted. The Williamsburg council met 
June 3 to draw up an ordinance calling 
a special electric election to vote $12,- 
500 in bonds to build a transmission line 
to Ottawa. 


BEATRICE, NEB.-—A petition is in 
circulation in this city requesting the 
city commissioners to call a special elec- 
tion for the purpose of submitting to 
the voters the question of voting bonds 
in the sum of $100,000 for the construc- 
tion and equipment of an electric power 
plant. 


BELVIDERE, NEB.— Bonds for a 
new $7,000 electric plant at Belvidere 
were approved by the state auditor. 


BLAIR, NEB.—The stockholders of 
the Blair Independent Telephone Com- 
pansy at an adjourned meeting May 25 
voted to continue negotiations with the 
Beil Telephone Company for the pur- 
chase of its Blair plant and connecting 
country lines. E. C. Hunt ot Melmo, 
Neb., was here May 26 with a view of 
buying both plants and = consolidating 
them. 


SOUTH CENTRAL STATES. 


HAZARD, KY.—Electrical Supply & 
Repair Company i is considering plans for 
th- construction of a plant to cost 
approximately $20,000, to be used as a 
general electrical repair establishment. 


WEST POINT, KY.—West Point is 
w-thout electric light power. Crutcher 
and Starks will install an electric light 
plant for both interior and exterior 
lenting. 


CHENEYVILLE, LA.—The question 
of issuing bonds for the construction of 
miinicipal light and water system will 
be submitted to the voters. Address 
N. H. Carnahan, mayor. 


RAYNE, LA.—The sum of $35,000 
has been voted in bonds to improve the 
light and watér system. Address the 
mayor. 


CYRIL, OKLA.—Election to vote $5,- 
000 bonds for water works carried re- 
cently. A. L. Pettyjohn, town clerk. 


KANS.—$20,000 in bonds. 


ELECTRICAL REVIEW 


OKMULGEF, OKLA.—Bonds have 
been sold to Q. W. McNeir & Company, 
Chicago, for water works and sewer 
improvements. Water improvements to 
cost $385,000 include additional reservoir 
pumping station, mains and lateral ex- 
tensions. Burns & McDonnell, 402 


Inter-State building, Kansas City, Mo., 


engineer. 


POTEAU, OKLA.—The $95,000 bond 
issue for water bonds has been sold to 
Spitzer Rorick, of Toledo, Ohio. Con- 
tract for the improvements will be let 
soon. 


BRISTOW, OKLA.—Application of 
the Oklahoma Gas & Electric Company 
for the use of certain highways was 
presented recently and application 
heard. The county commissioners grant- 
ed the application. C. W. Dunbar, dep- 
uty county clerk. 


WAURIKA, OKLA.—Piersol Broth- 
ers, of Oklahoma City, have bought the 
bonds, which were voted some time ago 
for improving the city’s water system. 


BRACKETTVILLE, TEX. — The 
council is planning to improve the mu- 
nicipal electric plant. 


GALVESTON, TEX.—It was an- 
nounced by officials of the Brush Elec- 
tric Company June 5 that repairs were 
progressing rapidly on those parts of its 
plant at Twenty-sixth and Postoffice 
streets, which were recently slightly 
damaged by the fire June 4. The dam- 
age was estimated by W. R. Phipps, gen- 
eral manager of the company, at about 
$79, 

YOAKUM, TEX. — Commissioner 
Orth, a member of the committee which 
was appointed some time ago to look 
into the matter of extending a fran- 
chise to the Yoakum Power, Light & 
Water Company, which was contemplat- 
ing making extensive improvements ren- 
dered a final report to the board after 
taking the matter up with Manager 
Stephenson, who stated to Mr. Orth that 
it would be more agreeable to him that 
the franchise proposition be discon- 
tinued. The report was accepted. 


WESTERN STATES. 


SHELBY, MONT.—Miracle Concrete 
Company was awarded contract . for 
o lighting by the town council at 


$5120 


EVERETT. WASH.— The council 
will place before the voters the question 
of installing a municipal light and 
power plant. Address city clerk. 


AUBURN, WASH.—Ordinance has 
been passed by city council granting 
franchise to the Valley Gas Company to 
erect, operate and maintain a system 
of electric transmission lines over cer- 
tain streets of the city. 


CHEHALIS, WASH.—Voters of this 
place have again rejected the light and 
power franchise ordinance asked for by 
O. E. Anderson. 


SEATTLE, WASH.—Public utilities 
committee of the city council has recom- 
mended a further appropriation of $15,- 
000 for preliminary examination of the 
Gorge Creek power site on the Skagit 
river and authorizing the city engineer 
to do the work. An estimate of the cost 
of the proposed work was submitted by 
A. H. Dimock, city engineer, and pro- 
vides an outlay as follows: Gorge de- 
velopment, road, railway and transmis- 
sion line surveys, $2,000 each month for 
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three months, $18,000, diamond drilling 
at gorge, $15,000, opening temporary 
road, $25,000, etc. 


TACOMA, WASH.—City council au- 
thorized the light department to pur- 
chase $20,000 worth of electric goods 
to be sold to consumers of the city. 


MARYSVILLE, CAL. — Marysville- 
Nevada Light & Power Company has 
awarded a contract for the construction 
of a new reinforced-concrete dam 
across the Yuba River at Bullard’s Bar, 
about 40 miles from Marysville. The 
dam will be about 150 feet long, 30 feet 
high, 80 feet wide at the bottom and 
20 feet at the top. Oscar Ford, River- 
side, is the contractor. 


MONTEREY, CAL.—The city coun- 
cil is having plans prepared for ex- 
tensions in its electrolier system on 
Main street. 


FOREIGN TRADE 


[Addresses of firms referred to in these 
trade opportunities may be obtained a 
writing to the Bureau o Foreign 
Domestic Commerce, Was ington. D « ©., 
or its branch and local co-operative 
offices. Request for each opportunity 
should be on a separate sheet and the 
file number given.) 

ELECTRICAL PLANT (27,106).— 
The executive engineer of public works 
of a city in India desires to purchase an 
electrical plant, consisting of motors, 
transformers, etc. Further informa- 
tion and complete specifications may be 
had on application to the bureau of its 
istrict and co-operative offices. 


ELECTRIC LAMP MATERIALS 
(27,098) —A man in Argentina wishes 
to purchase machinery and all kinds of 
materials necessary for the manufac- 
ture of electric lamps, especially cop- 
per wire of 35 mm.. 50 mm.. and 00 
mm.; also tungsten filament wire, lead- 
ing wire, anchor support, phosphoric 
acid, acid for polishing lamps and for 
glazing same. Correspondence should 


be in French, Italian or Spanish. 


PROPOSALS 


CABLE.—Bids will be received at once 
for 2000 feet of No. 8 and No. 10 B. 
& S. copper, steel armored cable, twin- 
conductor. Consulting Engineer F. M. 
Conlee, Washington building, Madison, 
Wis., has prepared plans. 


PORTABLE DESK LAMPS.—Bids 


will be received July 5 for supplying 


the various federal buildings, marine 
hospitals, quarantine stations under the 
control of the Treasury Department, 
Washington, D. C., portable desk lamps 
during the fiscal year ending July 3, 
1919. Address James A. Wetmore, act- 
ing supervising architect. 


LAMP FIXTURES.—Bids will be re- 
ceived on July 3 by the Department of 
Gas and Electricity, Chicago, Ill, for 
1000 lamp +ixtures complete, accord- 
ing to plans and specifications. The 
specifications include ornamental cast- 
iron street lighting fixtures for gas an 
electricity. Address William G. Keith, 
Commissioner, City»Hall. 


June 29, 1918. 
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Premier Rubber Insulation Incorporates— Dr. Charles W. 
Burrows Establishes Research Laboratory—Special Catalogs 


Pneuvac Company, Worcester, 
Mass., manufacturer of electric 
vacuum sweepers, recently established 
a branch office in the Furnisher Ex- 
change building, San Francisco, Cal. 
F. W. Binnem is the Pacitic Coast 
manager. 


Wadsworth Electric Manufacturing 
Company, manufacturer of externally 
operated switches, Covington, Ky., 
announces its recent incorporation 
under the laws of the state of Ken- 
tucky with an authorized capital of 
$100.000. This company is producing 
the line of Compro safety switches 
and combined meter protectors and 
service switches, which have been de- 
scribed in a recent issue of the ELEC- 
TRICAL REVIEW. 


Packard Electric Company, War- 
ren, Ohio, recently ran in leading 
local newspapers an advertisement 
making an appeal for patriotic work- 
ers to help produce more goods for 
Government trucks and airplanes for 
our armies; also tractors for farm use, 
and was productive of the most grat- 
ifying results. Many volunteers have 
applied and are now busy at their 
respective benches or machines. 
Among the first to apply was the wife 
of the president of the Packard Elec- 
tric Company, who has become so 
proficient that she has been placed on 
piece work and rates favorably with 
the older workers. The Packard com- 
pany is probably the first company 
that has called for this class of help 
in this manner and such a response is 
certainly gratifying. President Wol- 
cott maintains that it is only the be- 
ginning of a movement which must 
ultimately become the rule rather 
than the exception. 


Edison Storage Battery Company 
has established a new sales office in 
Kansas City. Mo., appointing Benja- 
min F. Eyer as resident manager. Mr. 
Eyer has had a wide and varied engi- 
neering experience in the Middle 
West. From 1902 to 1913 he was head 
of the electrical engineering depart- 
ment of the Kansas State Agricultural 
College, where he gained a wide ac- 
quaintance as a consulting engineer, 
acting for both municipalities and pri- 
vate corporations. In association 
with several business men, Mr. Eyer, 
in 1908, purchased and developed the 
Manhattan Ice, Light & Power Com- 
pany. and is at present interested in 
the Marshall County Power & Light 
Company, which he developed in 1914. 
In 1916 he opened an office in Kansas 
City as consulting engineer, apprais- 
ing and reporting on Middle West 
utilities for eastern syndicates. The 
Middle West is full of promise for the 
development of uses for the Edison 
storage battery, and Mr. Eyer’s ex- 
tensive acquaintance in this field in- 
spires the belief that this section of 
the country will be developed as 
never before. 


John H. Barker, 95 Liberty street. 
New York City, was recently appoint- 
ed representative of the Bodine Elec- 
tric Company, Chicago, in New York 
territory. 

Reno-Karthor Electric Company, 
Cincinnati, Ohio, has appointed John H. 
Barker of New York City, handling 
electrical equipment for factories, as 
sole agent in the metropolitan district 
for the Reliance motor-driven swing 
saw manufactured by the company. 


Dayton Storage Battery Company, 
140 North Main Street, Dayton, Ohio, 
has been purchased by B. T. Tullis and 
©. D. Houck, and plans are now being 
made to greatly improve the equipment 
and increase the working force, thus 
greatly increasing their efficiency. Ex- 
pert repairing and recharging of all 
makes of batteries is a feature worthy 
of consideration. They will also con- 
tinue to act as sole distributor for 
Montgomery county for the weli-known 
U. S. L. batteries. 

National Lamp Works of General 
Electric Company, Cleveland, Ohio, 
through its engineering department, 
has issued a wiring chart for use in 
selecting the proper size of wire for 
country-house lighting installations. 
The chart, together with installation 
suggestions for country home light- 
ing, is printed on a white card of con- 
venient pocket size and is contained 
in a neat protecting envelope. Elec- 
trical contractors and dealers who are 
engaged in the installation of country- 
home lighting outhts will find this 
chart of great convenience and a valu- 
able aid in avoiding the use of too 
small wire which is the cause of con- 


siderable trouble in plants of this 
character. 
Premier Rubber Insulation Com- 


pany, Dayton, Ohio, announces its 
recent incorporation under the laws 
of Ohio, to engage in the manufacture 
of Premier insulation products. The 
new concern has an authorized capital 
of $100,000, of which $60,000 is com- 
mon stock and $40,000 preferred. On 
property located in North Dayton a 
modern plant was erected and com- 
pleted on April 1. The plant is a one- 
story building, 68x100 feet in size, and 
has its own power house. The floor 
space is divided into three main de- 
partments—tool room, hard rubber 
molding and vulcanizing and Bake- 
lite molding. The plant has been in 
operation since May 1 and already 
operates day and night shifts. The 
company will specialize in hard rub- 
ber products, comprising a line of bat- 
tery jars and covers, distributors and 
various other rubber insulations used 
on airplanes and automobiles. In the 
Bakelite department, molded insula- 
tion of every description is being pro- 
duced of which its specialty is the 
most complicated kind of insulation 
used for starting, lighting and igni- 
tion systems. 


Dr. Charles W. Burrows, formerly 
of the Bureau of Standards, Washing- 
ton, D. C., has established a labora- 
tory at Grasmere, Borough of Rich- 
mond, New York City, for the experi- 
mental study of problems relating to 
the magnetic characteristics of mate- 
rial and apparatus. The initial labora- 
tory equipment provides very fully 
for all lines of magnetic research and 
has modest facilities for such chem- 
ical and metallurgical investigations 
as may be required during the course 
of the study of magnetic material and 
phenomena. While the work will be 
contined to investigations along mag- 
netic lines it will cover several phases. 
Attention will be paid to the design, 
procurement and installation of mag- 
netic testing apparatus suited to the 
particular requirements of the indi- 
vidual manufacturers. This will in- 
clude the instruction of the testing 
operator as well as the maintenance 
of a continuous inspection and ad- 
visory service so as to reduce to a 
minimum the difficulties inherent in 
commercial testing and research and 
to aid in the solution of new problems 
as they arise. 

The magnetic analysis of steel and 
steel products with a view to the de- 
termination of homogeneity and uni- 
formity of output as determined by 
mechanical and thermal treatment 
will form one of the important activ- 
ities. The importance of this work in 
the determination of the shop condi- 
tions which will yield the desired ho- 
mogeneity and uniformity is gradually 
being realized by the makers of high 
grade steel products whose excellence 
depends largely upon uniformity of 
the raw material and upon scienti- 
fically determined and carefully car- 
ried out heat treatment. Here also 
the design and installation of suitable 
equipment, together with suitable in- 
struction and service facilities, are 
needed. 

A third phase of the work includes 
the investigation of apparatus and ma- 
terials. A study, both theoretical and 
experimental, of the properties of iron 
and steel and of electromagnetic ap- 
paratus, which will yield reliable data 
upon which to base the details of de- 
sign and manufacture, may be expect- 
ed to lead to a perfection of product 
and excellence of performance greatly 
to be desired. The design and devel- 
opment of new apparatus to meet 
specified requirements will also be un- 
dertaken. This phase of the work 
will include the development of ap- 
paratus which has not previously re- 
ceived careful scientific consideration. 
In general, service will be rendered to 
manufacturers by the improvement 
of their product, to inventors by the 
practical realization of their ideals, 
and to financiers by reliable informa- 
tion as to the possibilities of a propo- 
sition under consideration for invest- 
ment. 
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Selected and Summarized by Albert Scheible, Patent 
Attorney, 79 West Monroe Street, 


Rotary Spark Gap (1,265,959).—In 
the apparatus designed by Robert C. 
Richter, of New York City, the elec- 
trodes are not only rotated in oppo- 
site directions, but can also be ad- 
justed to vary the point in their travel 
where they pass each other. 


Electric Water-Purifier (1,264,593). 
— Electrodes in a convenient and port- 


1,264,593.—Electric Water-Purifier. 


able mounting are shown in this pat- 
ent, assigned by Edward M. Barnes 
of Hastings, Mich., to the American 
Utilitie? Co., of St. Joseph, Mich. 


Brush-Mount for Electric Motors 
(1,265,873). —For a simple mounting, 
Joseph Berg interposes a spring be- 
tween the carbon brush and ihe bolt 
which supports the tubular holder in 
which the brush slides. The patent 
was assigned to the Stewart- Warner 
Speedometer Corporation, of Chicago. 


Lightning Protector (1,266,175).— 
A cupola-shaped metallic terminal 
having a large radius of curvature and 
a smooth outer surface is connected 
with a grounded conductor of small 
self-inductfon and resistance, accord- 
ing to this patent to Nikola Tesla, of 
New York City. 


Electric Meter (1,266,347). — To 
equalize the effects of local magnetic 
disturbances on the two armatures of 
a motor meter, Elihu Thomson, of 
Swampscott, Mass., places a magnetic 
member near these armatures and 
mounts an initial energy coil on this 
magnetic member. The patent stands 
assigned to the General Electric Co. 


Fusible Protector for Electric Uten- 
sils (1.264,868)—To prevent electric 
utensils from being overheated, Fred- 
erick E. Carlson, of New Britain, 
Conn., uses a spring clip for a part of 
the electric circuit on the utensil it- 
self, and holds the fingers of the clip 
in their normal relation by means of 
a fusible rivet. When the device is 
overheated, this rivet melts and al- 
lows the clip to drop off its connec- 
tions. 


Electrical Heating Unit (1,265,433). 
—To make a heating unit which will 
support the article to be heated, Ran- 
som W. Davenport, of Detroit, starts 
by molding a mixture of ground cork 
and infusorial earth into a block hav- 
ing grooves for receiving the heating 
coils, and eliminates the cork by bak- 
ing the block. He then renders the 
surface of the block nonporous by 
coating it with portland cement or a 
fusible clay. The patent is assigned 
to the Detroit Stove Works. 


A series of brief comments on 
some of the recently issued elec- 
trical patents which appear to be 
of particular interest to our read- 
ers, the number after each head- 


ing being that of the United 
States patent to which the sum- 
mary relates. Any correspondence 
regarding such patent matters 
should be sent direct to Mr. 
Scheible at the above address. 


Outlet Box (1,264,450).—To avoid 
objectionably disposed rough edges 
in outlet boxes, Oliver T. Sweet, of 
St. Louis, makes the knockout plugs 
larger in diameter than the recesses 


1,264,450.—Outlet-Box Knockout. 


out of which they are broken. This is 
said to produce a flaring cleavage 
which leaves the full size intended 
opening. 

Welding Transformer (1,266,084) .— 
The transformer casing is employed 
as part of the secondary circuit of a 
transformer for use in electric weld- 
ing, according to this patent, assigned 
by Edmund J. von Henke to the 
Thomson Electric Welding Co. 


Measuring Boat Speeds (1,264,423). 
—The electric speedometer devised 
by Ralph W. E. Moore, of Wilkins- 
burg, Pa.. comprises a thermocouple 
immersed in the water, means for 
maintaining one junction of the cou- 
ple at a predetermined temperature, 


—,_ 


1,264,423.— Measuring Boat Speeds. 


and means for measuring the differ- 
ence in temperature between the hot 
and cold junctions of the thermocou- 
ple. This temperature difference then 
measures the speed of the boat. 


Chicago, Illinois 


Illuminated Traffic-Button (1,265,- 
386).—A hemispherical glass bumper 
covers a box set into the roadway 
and containing an incandescent lamp. 
Patented by William B. Richards, of 
Pomona, Cal. 


Flashlight Battery Rheostat (1,264,- 
520).—To compensate for the varying 
voltage in dry batteries between those 
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1,264,520.— Flashlight Rheostat. 


of new and of old cells, Major E. 
Holmes, of Lakewood, Ohio, mounts 
a compression rheostat in one end 
of the battery casing and adjusts the 
compression by means of the screw 
cap of the casing. The patent was 
assigned to the National Carbon Com- 
pany. 

aoe Battery Terminals (1,265,- 

80).—To remove battery terminals, 
Ean W. Weinmann, of Chicago, 
cuts an annular groove through the 
terminal concentric with the original 
battery post, disassembles the bat- 
teries and burns fresh terminals on 
the posts after reassembling the bat- 
teries. 

Plastic Composition (1,265,855). — 
As a substitute for rubber and other 
flexible materials, Charles B. Wood, 
of Charleston, W. Va., impregnates a 
fibrous material with shellac made 
into a thick paste with alcohol, com- 
presses the mixture and saturates the 
pressed material with formaldehyde. 


Wall Box for Electrical Apparatus 
(1,265,744).—For mounting switches 
or the like, Clair C. Canfield, of Craf- 
ton, Pa., provides brackets upon the 
sides of the box for securing the lat- 
ter to the wall. The brackets slide 
on the box and can be adjusted by 
means of screws accessible from the 
front of the box. 


Electrical Ground (1,266,209).—A 
carbon grounding rod is supported by 
a mass of hygroscopic material and 
connected to a metal rod, the rod and 
its connection to the carbon being 
covered with insulating material to 
keep these parts out of contact with 
the moisture of the earth. Patented 
by Thomas W. Byrne, of Boston. 
Mass. 

Leading-in Conductors (1,265,663). 
—For sealing conductors into the 
wails of incandescent lamps, rectifiers 
or the like, Richard Jacoby first treats 
the conductors so that each will have 
a portion of a lower coefficient of ex- 
pansion than the glass disposed be- 
tween two portions of the same co- 
efhcient of expansion as the glass. 
This patent was assigned to the Gen- 
eral Electric Co. 


June 29, 1918. 
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Stacey B. Lindsley Receives Commission—A. S. McAllister 
Joins Control Bureau—Ordnance Department—Honor Rolls 


B. BaApriANn has resigned his position 
with the Hurley Machine Company, 
Chicago, to enlist in the U. S. Navy and 
is now stationed at San Pedro. 


CENTRAL ELEcTrIC CoMPANY, Chicago, 
Ill., one of the largest electrical jobbing 
houses in the Central West, has 39 
names on its roll of honor at the pres- 
ent time. 


Leo McKeoun of the Cutler-Hammer 
Manufacturing Company, Milwaukee, 
Wis., has enlisted in the navy as an 


apprentice and is now on duty at the 


Great Lakes Naval Training Station. 


ENGINEERS CLUB OF PHILADELPHIA 
now carries on its roll of honor the 
names of 236 members of the organiza- 
tion who have been called into service 
in the army or navy of the United 
States, and among these are many who 
have earned commissions of high rank. 


ARTHUR W. WARNER, head of the real 
estate department of the Interborough 
Rapid Transit Company, New York 
City, has obtained an indefinite leave of 
absence to enter Government service to 
ussist in the buying, commandeering, 
and valuation of property for the army 
and navy. 


A. S. McALLISTER has gone to Wash- 
ington, D. C., as assistant to Major 
Thompson in the Progress Section of the 
Control Bureau of the Ordnance De- 
partment. Before going to Washing- 
ton, Dr. McAllister had been active in 
New York in committee work of en- 
gineering societies, relative to war mat- 
ters. 


First LIEUTENANT ROBERT MONTGOM- 
ERY, formerly manager of the commer- 
cial department of the Louisville Gas 
& Electric Company, is now stationed 
at Camp Sherman, Chillicothe, Ohio, 
with his regiment, the 334th Infantry. 
Lieutenant Montgomery recently re- 
ceived several weeks special instruction 
in artillery work at Fort Sill, Oklahoma. 


Stacey B. Linpsiey, formerly secre- 
tary and engineer of the Western Wood 
Preserving Company, one of the Linds- 
ley Brothers Company subsidiaries, has 
been commissioned first lieutenant in 
the Signal Reserve Corps, Aviation Sec- 
tion, and appointed adjutant of the First 
Training Brigade, stationed at Kelly 
Field, San Antonio, Tex. 


ASSOCIATION OF IRON & STEEL ELeEctrI- 
CAL ENGINEERS carries on 
honor the following names of members 
in army and navy service with the 
United States and her allies: J. H. Al- 
brecht, J. M. Andrews, L. R. Berkeley, 
H. E. Billington, William Van C. 
Brandt, J. O. Corbett, S. C. Eaton, Elm- 
- er H. Fisher, C. D. Gilpin, W. R. Glas- 
gow, Stanton S. Hertz, C. A. Huebner, 
P. W. Jones, C. C. Lynde, G. J. Mal- 
lon, D. Martignone, A. G. Montgomery, 
C. J. Mundo, A. M. MacCutcheon, E. 
O. Oeters, C. O. Phillips, F. E. Riling, 
John Sherman, John Simonich, Frank 
P. Singer and A. B. Starr. 


its roll of: 


for Camp Jackson, 


ROLL OF HONOR. 


The electrical industry, perhaps 
to a greater extent than any other 
industry, has answered the call 
of the Nation for Men. As this 
1s a war of engineers, naturally 
the technically trained men in the 
electrical industry have been in 
great demand and they have re- 
sponded with splendid patriotism. 
Many of the large utility and 
industrial corporations have as- 
signed men for Government serv- 
ice aside from those who have 
voluntarily entered or been called 
for service. 

Tue ELectrRIcAL Review will 
welcome news concerning men 
who have entered the service or 
who are engaged in any patriotic 
duties. 


H. H. Lyons, manager of the Ord- 
way division of the Arkansas Valley 
Railroad, Light & Power Company, on 
June 14 left Ordway for the Fort Col- 
lins College for special training for war 
service. 


Ep. Ryan, formerly of the credit and 
collection department of the Cutler- 
Hammer Manufacturing Company, Mil- 
waukee, Wis., has enlisted in the Radio 
Section of the Great Lakes Naval 
Training Station. 


LIEUTENANT W. D. Met, formerly 
connected with the Pacific Gas & Elec- 
tric Company in San Francisco, has 
been transferred from Fort Monroe, 
where he has been stationed, to Presidio, 


Col. 


C. D. SE CHEVERELL, who for 12 years 
has been connected with the Superior 
Water, Light & Power Company, Su- 
perior, Wis., has tendered his resigna- 
tion as secretary of the company and 
will engage in army Y. M. C. A. work 
abroad. 


A. J. De St. Austin of the engineer- 
ing department of H. M. Byllesby & 
Company, Chicago, has left for Fort 
Leavenworth where he will receive ad- 
ditional training preliminary to secur- 
ing a commission in the United States 
Army. ALFRED PALM, also of the engi- 
neering ‘department, has entered the 
Ensigns’ School of the. U. S. Navy. 
Chicago. : 


Harry S. KRAMER, formerly combina- 
tion man of the Mountain States Tele- 
phone & Telegraph Company at Pueblo, 
Colo., has graduated from the Third 
Ofhcers’ Training Camp at Camp Lewis, 
Washington, which closed on April 20, 
and is now eligible to appointment as a 
second lieutenant. Mr. Kramer has left 
South Carolina, 
where he will await the call to active 
war duty. 


ELECTRICAL SUPPLY JorberRs’ Associa- 
TION, Chicago, Ill., in the June issue of 
the Reminder devotes several pages to its 
roll of honor. The list bears the names 
of 2039 former employes of association 
members who are now in the Army or 
Navy. 


FRANKLIN INstiITuTE of the State of 
Pennsylvania in the June number of its 
Journal devotes several pages to its 
roll of honor, showing the names of 124 
members who are in active military or 
naval service and those who are serv- 
ing the Government in civilian capaci- 
ties. Of this number, 83 are members 
in active military service and 41 are do- 
ing civilian work for the Government. 


W. J. Grass, formerly superintend- 
ent of dight and power of the Puget 
Sound Traction, Light & Power Com- 
pany, Seattle, Wash., was recently ap- 
pointed supervisor of the Sea Training 
Bureau of the United States Shipping 
Board for the Pacific Northwest. Mr. 
Grambs entered Government service on 
September 1, 1917, and since that time 
has been in charge of the navigation 
schools in Seattle, Tacoma, Portland 
and Bellingham and the marine engi- 
neering school at the University of 
Washington. In his new position Mr. 
Grambs will have complete charge of 
the receiving station in West Seattle 
and the training ships Iroquois and 
Chippewa, which were recently taken 
over by the Government. 


Obituary. 


Mayor EuGENE WILSON CALDWELL, 
Medical Reserve Corps, United States 
Army, died at the Roosevelt Hospital, 
New York City, on June 20, as the result 
of burns he had received many years ago 
while experimenting with X-ray inven- 
tions. He was one of the most noted X- . 
ray authorities in the world, and had 
only recently completed, under the direc- 
tion of Surgeon-General Gorgas, an ap- 
pliance for stereoscopic fluoroscopy es- 
pecially adapted to war needs. Major 
Caldwell was born at Savannah, Mo., 
December 3, 1870, and in 1892 received 
the B. S. degree at the University of 
Kansas. He was a special student at 
the College of Physicians and Surgeons 
at Columbia in 1898, took the M. D. of 
the Bellevue Hospital Medical College 
in 1899 and in New York University in 
1905. His experiments in marine teleg- 
raphy were made for the United States 
Lighthouse establishment and con- 
tinued from 1893 to 1895. He then be- 
came assistant in the engineering de- 
partment of the New York Telephone 
Company. He ceased work for the 
telephone company in 1897 and devoted 
himself almost entirely to X-ray work. 
He was chiefly noted for his work with 
the Roentgen rays and their practical 
uses in diagnosis, although he also had 
fame as an experimental expert in ma- 
rine telegraphy. A military funeral was 
held June 23, at New-York City. 
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Dr. C. W. Burrows Leaves Bureau of Standards — A. 
Huetter Becomes Vice President Premier Rubber Insulation 


C. W. WaALLAcE, manager of the Ni- 
agara Light, Heat & Power Company, 
Tonawanda, N. Y., has become manager 
of the Atlas Chemical Company, Toledo, 

Ho. 


Frnest B. HUMPSTONE, connected 
with Chisholm & Chapman, of New 
York, has been elected a director of the 
Crocker-Wheeler Company, manufac- 
turer of electric motors, etc., Ampere, 


N. J. 


A. P. C. ScHrAMM, who for the past 
five years has been associated with the 
Klaxon Company, Newark, N. J., as 
chief engineer, has established himself 
as a consulting engineer with offices lo- 
cated at 276 Canal street, New York 
City. 

E. M. Raetz, of the Foster-Raetz 
Electric Company, Rochester, Minn., has 
associated himself with Paul D. Rich- 
ardson, 239 Plymouth building, Minne- 
apolis, Minn., in the sale of Stromberg 
electric time systems and the Autocall 
signal system for the Northwest; the 
demand for these well known Jines be- 
ing active just now in keeping with the 
present trend toward conserving time 
and eliminating waste of their use. 


Dr. CHARLES W. Burrows, associate 
physicist of the Bureau of Standards, 
Washington, D. C., in charge of the 
magnetic section of that institution, has 
resigned and will take up the work of 
commercial research and = consultation, 
with laboratories equipped for research 
on problems involving magnetic materi- 
als and apparatus located at Grasmere, 
Borough of Richmond, New York City. 
Dr. Burrows has rather. unusual qualih- 
cations for the work he is about to un- 
dertake. In 1905 he received the de- 
gree of Doctor of Philosophy from the 
University of Michigan. Since then 
he has been a member of the scientific 
staff of the Bureau of Standards at 
Washington, D. C. During this period 
ke has reduced practical magnetic test- 
ing to an exact science. The Burrows 
magnetic permeameter is the standard 
method for commercial as well as for 
precise magnetic measurements in this 
country. His greatest achievement has 
heen in the discovery and development 
of the science of magnetic analysis, and 
by the application of this science it 1s 
possible that the mechanical methods of 
testing iron and steel will be revolu- 
tonized. By no other means is it pos- 
sible to identify or differentiate steels 
of closely similar characteristics. Much 
of the work of Dr. Burrows has been 
described in the publications of the 
Bureau of Standards and in the tech- 
nical presss of the country. In addition 
to his university doctorate Dr. Burrows 
is a Fellow of the American Institute 
of Electrical Engineers, and a member 
of important committees of ‘the Na- 
tional Research Council, National Safe- 
ty Council, Railway Signal Association 
and American Society for Testing Ma- 
terials. 


GEORGE WEHRLE, superintendent of 
the Denver Gas & Electric Light Com- 
pany, has become manager of the Ni- 
agara Light, Heat & Power Company, 
at Tonawanda, N. Y. 


Frank L. Fox, for the past four years 
manager of the Southern Public Util- 
ities Company at Thomasville, S. C., 
kas been transferred to the Chester 
(N. C.) branch of which he will be 
manager. 


CHARLES WALKER, assistant engineer 
for a number of years at No. 3 steam 
generating station of the Rochester 
Railway & Light Company, Rochester, 
N. Y.. bas accepted a position as super- 
intendent of the Hornell Electric Com- 
pany, Hornell, N. Y. Charles E. Hague, 
who has been connected with the com- 
pany’s laboratory since November, will 
succeed Mr. Walker as engineer. 


THOMAS FIENRY, formerly connected 
with the Toronto Electric Light Com- 
pany, has engaged in business as a con- 
sulting engineer on power proposals, in- 
cluding both construction and operation, 
with offices located at 5& Front street, 
West, Toronto. Mr. Henry will also 
act as a machinery hroker for power 
equipment of all kinds—steam, electric 
and hydraulic. He has had a wide ex- 
perience in this field of work, having 
designed and built the Erindale hydro- 
electric plant of the Interurban Electric 
Company, and, as chief engineer, oper- 
ated this plant for 12 years. 


ALPERT GOLDMAN, assistant general 
commercial manager of the New York 
Edison Company, Bronx District, served 
as parade manager of the American 
Red Cross Parade which was held in 
the Bronx recently. About = 20,000 
people participated, including the State 
Guard and Naval Reserve Forces, 
nurses representing the various branches 
of the service, Girl and Boy Scouts, 
Y. M. C. A. police reserves, school 
children and others. Mr. Goldman 
was also in charge of the public col- 
lections taken on the streets and in 
the theaters in the Bronx District in 
which close to $05,000 was realized. 


A. HUETTER has resigned his position 
as head of the Delco Bakelite depart- 
ment of the Dayton Engineering Labo- 
ratories Company, Dayton, Ohio, to be- 
come vice-president and general mana- 
ger of the Premier Rubber Insulation 
Company, of which he is the founder. 
Mr. Huetter is a well known efħciency 
engineer and was for a number of years 
superintendent of the Boonton Rubber 
Manufacturing Company, Boonton, N. 
J. His combined experience as an ef- 
hciency engineer, executive and his 
specialized knowledge in the held of 
electrical insulation will qualify him for 
properly conducting the management of 
the new enterprise and render cfthcient 
service in molded electrical insulation, 
including both hard rubber and con- 
densation products. 


D. CLInton Grove, has resigned his 
position as advertising manager of the 
Diehl Manufacturing Company, manu- 
facturer of electrical apparatus, Eliza- 
beth, N. J.. to become connected with 
the advertising department of the In- 
gersoll Rand Company, New York City. 


A. N. ANDERBERG, whose association 
with the Superior Water, Light & Pow- 
er Company, Superior, Wis., extends 
cver a period of 20 years, was elected 
secretary of the company at a recent 
meeting of the directors. Mr. Ander- 
berg succeeds to the position made va- 
cant by the resignation of C. D. Se 
Cheverell, who will engage in Y. M. C. 
A. work. He is also treasurer of the 
company and will continue with his 
duties in that office. 


Isaac W. Gross has resigned his posi- 
tion in the motive power department of 
the New York Railways to become New 
York manager of the General Devices 
& Fittings Company. Immediately after 
his graduation from Harvard Uni- 
versity in 1911, with the degree of elec- 
trical engineer, Mr. Gross became con- 
nected with the New York Railways. 
At the time of his resignation and 
some years prior, he was in charge of 
all electrical investigations, and has 
also had charge of all the electrical 
testing in the department and general 
company illumination. 


Obituary. 


P. T. Giivpen, for several years man- 
ager of the Northern States Power 
Company, St. Patl division, died on 
June 18, after a lingering illness. Mr. 
Glidden became associated with the 
Byllesby interests at the time of the con- 
sol‘'dation of the gas and electric com- 
panies of Louisville, Ky., into 2 single 
operating unit. Subsequently he was 
made manager of the company’s electric 
interests at St. Paul, Minn., where he 
very soon became identified with the 
business interests of the community and 
state. He served two terms as presi- 
dent of the St. Paul Association of 
Commerce and one year as president of 
the Minnesota Electrical Asscciation, 
1913-14. 

Mr. Glidden was horn in Massachu- 
setts in 1870, and educated in the pub- 
lic schools of South Carolina. He began 
his business career with the Tloltzer- 
Cahot Electric Company in Boston, in 
1889. Subsequently he was accociated 
with the New York Edison Company; 
Ohio Brass Company; Binghamton 
Light, Heat & Power Company, Sayre 
Electric Company, Sayre, Pa., of which 
he became vice-president and general 
manager; Eastern Pennsylvania Power 
Company, vice-president and general 
manager: Louisville Lighting Company, 
manager, and finally manager of the St. 
Paul division of the Northern States 
Power Company, which position he oc- 
cupied until his death. 


June 29, 1918. 
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Financial News 
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Public Utility Securities. 


Tre firmness in public utility securities 
a week ago, due to the apparent attitude 
of the War Finance Corporation, later 
was weakened by the tendency of that 
corporation to demand the supervision of 
dividends where advances are made; and 
Dy repeating an earlier warning that, ex- 
cept in cases of the greatest urgency, it 
will make no loans direct. The enforced 
extension of two-thirds of Brooklyn Rapid 
Transit notes has spread ihe belief that 
perhaps maturities of other utility cor- 
porations which are earning ample sur- 
plus and should enjoy high credit rating 
must be extended. 

Practically the same situation prevails 
among the utilities as was common to 
the railroads before they were given rate 
increases, The same reasons that jus- 
tified rate increases for steam roads are 
reasons why nothing but rate increases 
can effectually help utility companies. 
Since September 1, 1917, increased rates 
for utility service have become effective 
at 297 communities served by the follow- 
ing properties managed by H. M. Byllesby 
& Co.: Fort Smith Light & Traction Com- 
pany. Mobile Electric Company, Northern 
States Power Company. Oklahoma Gas & 
Electric Company. Ottumwa Railwav & 
Light Comnany, Puget Sound Gas Com- 
pany. San Diego Consolidated Gas & Elec- 
tric Comnanv, ‘Tacoma Gas Company. 
Western States Gas & Electric Company. 


BYLLESBY ELECTRIC PROPERTIES. 


All Bylesby electric properties. report- 
ing for the week ending June 15, show 
the following new business rains (net): 
Sixtv-five customers with 148 kilowatts 
of lighting and 758 horsepower in motors. 
New business contracted for. but not vet 
connected, includes 1.000 customers with 
382 kilowatts of lighting and 446 horse- 
power in motors. Filectric enerev out- 
put was 153 per cent greater than dur- 
ing the corre:pcnding week last year. 


Aurora-Elgin Defers Interest. 


Announcement made by the Aurora. 
Elgin & Chicago Railroad Ccmpany that 
interest on the $3,079,000 first and re- 
funding mortguge bonds due July 1 will 
be -deferred. Cfficials of the company 
say it is hoped to make the payment prior 
to January 1, next, this hope being based 
on the expectation of favorable action on 
the company's application for higher rates 
for service. 

The postponement of the interest pay- 
men: was not surprising, in view of the 
company’s recent earnings. For the first 
three months of 1918 it failed to earn its 
interest charges by $5,911 and, after de- 
preciation «nd amortization. charges, the 
deficit for the quarter was $13,020. The 
ponds bear interest at the rate of 5 per 
cent. 


Increased Rates Solve Utility 
Problem. 


Charles G. Dawes, of Chicago, speaking 
before the twelfth annual meeting of 
Group 3 of the Illinois Bankers’ Associa- 
tion declared that the future fnancial 
solvency of the public utilities of the 
country depends upon increased rates for 
their products and their services. The 
utilities, Mr. Dawes declared, are paying 
war time prices for materials, labor and 
betterments, with incomes based upon 
peace prices. “What this means in re- 
lation to the general financial conditions 
in the United States,” he said. “may be 
inferred from the fact that there is out- 
standing upon public utility securities in 
the United States a bonded indebtedness 
amounting to $5,143,000,0060."’ 


San Joaquin Light Offering. 


The National City Company is offering 
at 95 and interest. vielding approximately 
6 per cent. a block of first and refunding 
6s, series C, of th2 San Joaquin Light & 
Power Corporation, due August 1, 1950. 
Earnings of the company for the year 
ended April 30 were as follows: Grogs, 
$2,199,782. net after taxes, $1,193,641; total 
income, $1,268,109. 


Public Utilities Committees Named. 


James N. Wallace, Thomas W. Lamont, 
Charles H. Sabin and Frederick Strauss 
of New Yor's have been appointed as a 
committee by W. P. G. Hataing. manag- 
ing director of War Finance Corporation, 
to consider the question of public utility 
companies obtaining advances from the 
corporation. Appointment of committee 
is the result of the recent conference 
held by the corporation. There is talk 
in New York banking circles of the or- 
ganization of a $100,000,000 corporation 
especially to finance public utility enter- 
prises during the war period. 


New Telephone Bonds to Be Sold. 


The holders of the New Telephone Com- 
pany’s first mortgage bonds, due June 30, 
1118, have been notified that arrange- 
ments have been made by the Indianapolis 
Telephone Company, successor to the 
New Telephone Company, by which the 
above named bonds, so far as the same 
have not already been extended, will be 
purchased at par on or after June 30, 
1918, and extendcd by the purchasers for 
five years. Until and after July 10. 1918, 
the extension privilege will be given the 
present holders of the bonds. Those not 
desiring to extend their bonds should send 
them to the Fletcher-American National 
Fark of Indianapolis, or to J. P. Morgan 
& Company, 23 Wall street. New York 
City, and upon such presentation the sum 
of par will be paid for the bonds. The 
coupons due July 1 will be paid in the 
manner customary with the company. 


TP Offer Louisville Gas Bonds. 


A syndicate is being crganized by the 
Harris Trust & Savings gark, Chicago, 
the Guaranty arust Company, New ork, 
and E. H. Nollins & Sons, to otter $10,- 
500,000 Louisvihe Gas & Electric Com- 
pany first and refunding mortgage five- 
year 7 per cent bonds. fLhese bonds will 
be secured by a first lien on more than 
15 per cent of the entire property of the 
company and are subject oniy to $3,119,- 
vuo underlying bonds on the balance of 
the property. The company and its 
predecessor companies have been in suc- 
cessful operation for 80 years. The gross 
and net earnings, as officially reported, 
are the largest in the company’s history. 
the bonds are issued to retire the com- 
pany’s 6 per cent bonds, maturing July 
1, 1918, and will be offered to the public 
at 98 and interest, yielding about 7% per 
cent. 


American Telephone & Telegraph 


Syndicate to Underwrite Bonds. 

The syndicate which will unijerwrite the 
proposed issue of $44,500,000 seven-year 6 
rer cent convertible bonds of the Amer- 
ican Telephone & Telegraph Company 
will consist of J. P. Morgan & Company, 
Kidder, Peabody & Company, Kuhn, Loeb 
& Company, First National Bank of New 
York, Harris, Forbes & Company, Lee 
Higginson & Company and National City 
Company. The new issue of American 
Telephone convertible bonds will run 
Seven years, and bear interest at the 
rate of 6 per cent per annum. Stockhold- 
ers, at a meeting to be held July 3, will 
be asked to authorize an issue not to ex- 
ceed 350,000,000 in amount. Bonds are 
to be convertible into the present stock 
of the company on the basis of $196 of 
bonds for one share of stock. Conversion 
period will begin two years after date of 
the bonds, and run until maturity. The 
rights will expire July 15, on which date 
the first payment of 10 per cent will be 
due. The balance of the subscription will 
be pavable in two approximately equal 
statements on August 1 and October 1. 
A 7 per cent return on the new con- 
vertibles as reported from New York is 
somewhat higher than yield basis on out- 
standing collateral trust 4s, due July 1, 
1925. Bonds are selling to delivery at SI. 
at which price the return is about 6.42 
ver cent. Thev are secured by deposit of 
bonds and stocks of subsidiary companies, 
while the new 6s will have no collateral 
or mortgage security. The price at 
which the bonds will be offered has not 
vet been definitely settled, but, according 
to Boston advices, it will be around 94. 
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Northern Ohio Traction Bond Plan. 


The Ohio Public Utilities Commission 
nas given the Northern Ohio Traction & 
Light Company permission to issue $900,- 
000 of 5 per cent bonas and $150,009 of 
preferred stock. 


Dividends. 


Republic Railway & Light Company 
has declared a quarterly dividend of 1 
per cent on common stock and of 11% per 
cent on preferred stock, payable July 15 
to stock of record July 1. 


Commonwealth Edison Company has 
declared a «quarterly dividend of $2 a 
share, payable August 1 to stock of rec- 
ord July 15. 


Westinghouse Electric & Manufacturing 
Company has declare a quarterly divi- 
dena of 874g cents a share on preferred 
and common stocks, the preferred pay- 
able July 17 and the common July 31, both 
to steck of record June 29. 


New England Telephone & Telegraph 
Company has declared the regular quar- 
terly dividend of 134 per cent, payable 
June 29 to stock of record June 1). 


Detrcit Edison Company has declared 
the cegular quarterly dividend of 2 per 
cent, payable July 15 to stockholders of 
reccrd July 1. 


Duquesne Light Company has declared 
the regular quarterly dividend of 1% per 
cent on preferred stock, payable August 
1 to stock of record July 1. 


Adirondack Electric Power Company 
has declared the regular quarterly divi- 
decd of 14. per cent on preferred stock, 
payable July 1 to stock of reccrd June 15. 


Montreal Light, Heat & Power Com- 
pany has declared a dividend of 2 per 
cent, payable August 15 to stock of rec- 
ord July 31. 

Virginia Railway & Power Company 
has cGeclared the regular semi-annual div- 
idend of 3 per cent on preferred stock, 
payable July 20 to stock of record July 1. 


National Light. Heat & Power Com- 
pany has declared the regular quarterly 
dividend of 1% per cent on preferred 
sioeck, pavers July 1 to stock of record 
June 26. 


Pacific Telephone & Telegraph Com- 
pany has declared the regular quarterly 
dividend of 1% per cent. payable July 15 
to stock of record June 29. 


Public Service Company of Northern 
lllinois has declared a quarterly dividend 
of 1% per cent on common stock, and a 
dividend of 1% per cent on preferred 
stock, both payable August 1 to stock of 
record July 15. ' 


California Electric Generating Company 
has declared a quarterly dividend of 1% 
per cent, payable July 1 to stock cf rec- 
ord June 22. 


Harrisburg Light & Power Company 
has ceclared a quarterly dividend of 116 
per cent on preferred stock, payable June 
30 to stock of record June 10. 

Edison Electric Illuminating Company 
has deciared the regular quarterly divi- 
dend of 3 per cent. payable August 1 to 
stock of reccrd July 15. 

Providence Telephone Company has de- 
clared the regular quarterly dividend of 
$1, pavable June 29 to stock of record 
June 19. 


Panama Pcwer & Light Company has 
declared the regular quarterly dividend 
of 13, per cent, payable July 1 to stock of 
record June 22. ° 


West Penn Power Comvanv has de- 
clared the regular ouarterly dividend of 
1% per cent on preferred stock. pavable 
August 1 to stock óf record July 20, 


! 
) 
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Earnings. 


UTAH POWER & LIGHT COMPANY. 
(Including Western Colorado Power Com- 
pany.) 


' 1918. $ pete 

7 l EEEE TE 443,413 405,845 
Noe etter TAXED ac sce ; 233.003 213,303 
Surplus after charges 240,751 222,702 
12 months’ gross .... 5,414,552 4,676,500 
Net after taxes ..... 2,791,126 2,441,316 
Surplus after charges 9 888,780 - 2,626,624 


KANSAS GAS & ELECTRIC COMPANY. 


1918. 1917. 
May grosS ...---eeeee- $ 166,366 $ 134,985 
Net after taxes ..... 55,125 35,220 
Surplus after charges 23,947 13,930 
12 months’ gross .... 1,829,742 1,691,369 
Net after taxes ..... 514,461 513,993 
Surplus after charges 225,790 313,551 


PACIFIC POWER & LIGHT COMPANY. 


1918. eet - 
May R8TOSS «...cccceess $ 148,417 $ 127, 55 
Net k AES wees 69,463 67,951 
Surplus after charges 1,125 „30,584 
12° months’ gross . 1,747,461 1,522,404 
Net after taxes ....-- 901,022 749,364 
Surplus after charges 448,924 337,213 
LAKE SHORE ELECTRIC COMPANY. 
For April— ____ Increase. 
Gross coer (EL EAT aes et 
i) and taxes ..... 6 5,05 
aera aenee sea eotes Hie Sns 
January 1 to April 30— 
Gross earnings ...--++++-: sorone 492,340 
¢ nd taxes ...-. 66,8: 99,775 
dias 143.809  *7,529 
*Decrease. 


THE DETROIT EDISON COMPANY. 
idiary Companies.) 
(Including Suds aa ee 


eee $1,030,408 $ 962,630 
2 


May gross 

Net after taxes ..... 31,942 280,154 

Surplus after charges 127,040 196,028 

5 months’ gross ..... ee Bee ees 
CBS «cece 1,099, oe ~(Ot, 

Net after taxes ets: 


Surplus after charges. 1,100,935 


WESTERN STATES COMPANY. 
Net earnings of the Western States Gas 
& Electric Company for the month of 
Mav were 15.8 per cent greater than for 
the corresponding month last year. Net 
earnings for the year endéd May 31 were 
6.9 per cent greater than for the corre- 


sponding previous period. Comparative 
statement is as follows: 

Month of May— 918. 1917. 
Gross earnings ...... $ 130,669 $ 110,311 
Net earnings ......-- 56,236 48,558 

Year ended May 31— 

Gross earnings .....-.- $1,494,523 $1,295,225 

Net earnings ......-.- 655,625 613,230 

COLUMBIA GAS & ELECTRIC COM- 
PANY. 

For May— 1918. 
Gross earnings ......-eceececcees $ 877.375 
Net operating earnings .......-- 422,214 
SUPBPIUR. sade oes ons 400930650 18k ees 244,812 

For 5 months ended May 31— 

Gross earnings ......... EREE $5,314,281 
Net operating earnings ........ 2,676,687 
SürplüS seiri iro nern 04 cars 1,717,646 
PHILADELPHIA RAPID TRANSIT 
COMPANY. 

ror May-- 1918. 1917. 
Gross earnings ..... $ 2,696,625 $ 2,570,440 
Net earnings ........ 904,392 1,133,581 
Surplus sicrie sueri 150,099 322,687 

From July 1 to May 31— . 
Gross earnings ..... $27,767,175 $26,027,815 
Net earninga 6.2<ss<« 10,892,325 11,428,704 
Surplus ...ccccsecees 1,952,362 2,475,596 


UTAH SECURITIES CORPORATION. 


The properties now controlled by the 
Utah Securities Corporation, inter-com- 
pany charges eliminated, report for May 
as follows: 


Gross earnings 6 
Net: earnings «2.245 053% Picci dae 300,057 
For the 12 months ended May 31— 
Gross earnings $6,897,529 
Wet: :GAFIMGE onic 66 ctesies.e% ere 3,679,501 


NEWFORT NEWS & HAMPTON RAIL- 
* WAY, GAS & ELECTRIC COMPANY. 
1918. 1917. 
ENET ol A 04 $92,873 
44,730 36,369 
24,326 15,832 


April gross 
Net after taxes........... 
Surplus after charges.... 
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ELECTRICAL REVIEW 


\ 
Philadelphia Company. 


Philadelphia Ccmpany has issued its pamphlet report covering operations for the 


ue year ended March 31, 1918. The consolidated income account compares as fol- 
1918. 1917. 1916. 1915. 
Gross SÓTTIR. 6566668 tance nee Saws hn $11,332,440 $9,210,148 $8,028,519 $7.288,753 
EXUONEGS and: taes sireadair 5,881,970 4,093,992 3,405,047 3,406,584 
Not. S6rninge aiina] $ 5,450,470 $5,116,156 $4,623,473 $3,881,869 
OGER IACONO sekaa Da t 00 bas 2,724,088 2,830,882 2,658,048 2.312.527 
Total income ...............eecece. $ 8,174,558 7,947,038 7,281,520 94,395 
Interest and other charges ........... 4.034442 SEEE 28T ESTRE EET 
-NOL MECOM A uaes ai Enana *$ 4,140,116 4,391,751 3,857.38 
Preferred dividends .................. 177,818 = areead = ari'oes «= “arta 
Common *GIVIGGHGS: soarana 45012 as se 0% 2,898,427 3,005,772 2,363,364 2,049,507 
SUEDIAR . asta bane ceweuveass bebebaccs $ 764,171 $ 909,335 $1,022,053 $ 315,119 


*After dividends on the pteferred stock, net income available for the 858,860 shares 
of common stock (350 par value) was equal to $4.26 a share, as compared with $4.56 a 
share in the preceding year. 


Cities Service Company. 


12 months ending12 months ending Month of Month of 


May 31,1918. May 31, 1917. May, 1918. May, 1917. 
Gross CHTRINES copiaste xe $20,487,577.35  $15,218,272.65 $1,925,285.93 $1,565,425.54 
PRVCHEOE. ossada aa es N AREAN 390.022.68 287,038.12 38,361.85 28,340.63 
Net earnings caseta $20,097,554.67 $14,931,234.53 $1,886,924.08 
Interest on notes and debentures 8'197.46 ~ "42,624.37 gi ESITT iaaa 
INGE tO StOCK irrt sG rruakad $20,089,257.21 $14,888,610.46 1,881,026.91 1,536,850.3 
Dividends preferred stock ...... 3.916,314.50 3,038,169.65 . 336,123.00 t 29912450 
Net tc common stock and . 
l TEONOTV ER: eke bids. viacdwacec $16,172,942.71 $11,850,440.51 $1,544,903.91 $1,237,725.89 
ROC SUG. Gano wae caw aaa a eee a eaaa aa a aa, Le se 380,667.35 
STOEL CELE IN SG: MMU oo o5e aeaa d b AEE Olea RU e ce haere Sok boteck A 845,216.19 
SCOCE OULU di ceascawrsahone cede 60baahabie aba s O65 tne ce Rak eke ese beees 3 716.416 25 
SUPDIUS TERGIVE: roski DE ELADA EE CETERA AMEE EE EE Ce GS 4,338,593.75 
BUrPIUS. a kG atacalne Sa S's Oe eae h na ne a Raed Sur td ces O45 a Ga RRRRETOEER SS IRCA 20.643,285.99 
TOLLAL- SUPUS Gs ye re ee en a ae 29 5 
Number of times preferred dividend was earned .............-ccceceee 643 DDA 
Per cent earned on average amount of com non stock outstanding ..... 60.90 54.48 
Preferred stock outstanding ....... Ws ccd bak 96S: PAGE RADE E ECEE AAE $69,960,500.36 
Ti HARUM OE DAWES eres Diaa tei eA Oak and aoe ahs natin: 
owned: DY “COI DRNG . c 0 6 5x5. kc ona Hain Cade a aonae ewe 24 Swear ers 2,666,667.98 
Cormon Stock GUtstA mim is. boi. bc okie canis 2-460 00s AN Aaa ia wars se ieee $32,122,464.00 
Tit BANGS OT MUU c.n vccisss tes Eais isan RE RE . .$26,647,135.45 iain 
Owned Dy “Ggmipany seare hedera Geese ake TIESA OA 5,475,328.55 
v 


WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 


ING ELECTRICAL COMPANIES. 
Quotations furnished py F. M. Zeiler & Co., Rookery Bldg., Chicago. 
: . Div. rate. _ Bid Bid 

Pi blice Utilities— Per cent. JunelS. June25. 
Adirondack Electric Power of Glens Falls, common............. 6 12% 15 
Acirondack Electric Power of Glens Falls, preferred........... 6 70 71% 
American Gas & Electric of New York, ‘common.......... 10+extra 88 s$ 
American Gas & Electric of New York, preferred............... 6 40 40 
American Light & Traction of New York, common.......... P Se 184 185 
American Light & Traction of New York, preferred......... % 6 94 94 
American Power & Light of New York, common............ ae 4 40 39 
American Power & Light of New York, preferred.......... er 6 68 66 
American Public Utilities of Grand Rapids, common........ aes ane oe 3 
American Public Utilities of Grand Rapids, preferred........... 6 F s 
American Telephone & Telegraph of New York............. er ee egt o5 
American Water Works & Elec. of New York, common....... - 414 4114 
American Water Works & Elec. of New York, patticip..... ata 7 12% 12 
American Water Works & Elec. of New York, first prefer:e ... va 56 56 
Appalachian Power, COMMEN ig os 266 6i0k 65566655 00 TS ORE De oa w ahs 3 
A A seg pii Powe.  DLELOTTO anaa en e ETA N ‘Wee 7 ai 24 
Citie® Service ör New YOrK.: COMMON: iire enorme o biskuit +extra 210 210 
Cities. Service of New York., prelerre oie cigs is pai edus see 6 7414 74% 
Commonwealth Paion Of CHlchhos srci riat yras Rar jak 8 100 100 
Comm. Power, Railway & Light of Jackson, common........ 253 oh 18 20 
Comm. Power, Railway & Light of Jackson, preferred..... eae 6 44 44 
Federal Light & Traction of New York, common............ ee are 5 7 
Federal Light & Traction of New York, preferred............ ae ae 29% 35 
Hiinoim Northern Utilhtibs Of DiROR resisaer bass sees aa Eeh sea 6 5 
Middle West Utilities of Chicago, common..............06.. 2+extra 15 10 
Middle West Utilities of Chicago, preferred................. Dad wd sce 
Northern States Power of Chicago, common............... Pare F 44 40 
Northern States Power of Chicago, preferred............... ex.div.7 84 82 
Pacific Gas & Electric of San Francisco, common............... “i 33 33 
Pacitic Gas & Electric of San Francisco, preferred..... ee ee 6 7 79 
Public Service of Northern Illinois, Chicago, common....... ee 7 71% 71% 
Public Service of Northern lllinois, Chicago, preferred........ ee 6 R4 g2 
Republic Railway & Light of Youngstown, common.......... bss 4 19 18% 
Republic Railway & Light of Youngstown, preferred........ NRA 6 59 58 
Standard Gas & Electric of Chicago, common.............. ee: ~ 4 4 
Standard Gas & Electric of Chicago, preferred.............. gas 6 24 2 
Tennessee Railway, Light & Power of Chattanooga, common... “a 3 3 
Tennessee Railway, Light & Power of Chattanooga, preferred... 6 13 12 
United Light & Railways of Grand Rapidg, common........... sc 4 29 29 
United Light & Railways of Grand Rapids, preferred........ TIE 6 61 61 
Western Power of San Francisco, common....,......-....+. iee jii 12 11 
Western Power of San Francisco, preferred........esssssess> vr 6 48 48 
Western Union Telegraph of New York.........c.ccscccecee ..extra 91 90% 

Industrials— 

Electric Storage of Philadelphia, COMMON. .........+eeeeceessece 50 51 
General Electric of Schenectady................. OA AT 8 143 149 
Westinghouse Electric & Mfg. of Pittsburgh, common........+extra 43 44 
Werneoeuss Electric & Mfg. of Pittsburgh, preferred......... 7 64 64 

*Last sale. 
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